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Project Owner’s Certification 
 

This Water Quality Management Plan (WQMP) has been prepared for CP Logistics Vineyard LLC by 

Thienes Engineering, Inc. The WQMP is intended to comply with the requirements of the City of Rancho 

Cucamonga and the NPDES Areawide Stormwater Program requiring the preparation of a WQMP. 

 

The undersigned, while it owns the subject property, is responsible for the implementation of the 

provisions of this plan and will ensure that this plan is amended as appropriate to reflect up-to-date 

conditions on the site consistent with the San Bernardino County’s Municipal Storm Water Management 

Program and the intent of the NPDES Permit for San Bernardino County and the incorporated cities of 

San Bernardino County within the Santa Ana Region. Once the undersigned transfers its interest in the 

property, its successors in interest and the city/county shall be notified of the transfer. The new owner 

will be informed of its responsibility under this WQMP. A copy of the approved WQMP shall be available 

on the subject site in perpetuity. 

 

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and fund) 

of the WQMP have been accepted and that the plan will be transferred to future successors.” 

 

Project Data 

Permit/Application  

Number(s): 
DRC-2019-000742 Grading Permit Number(s): PGRXXXX-XXXXX 

Tract/Parcel Map 

Number(s): 
PM 20173 Building Permit Number(s): PGRXXXX-XXXXX 

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 
APN: 0207-271-25, -27, -39, -

40, -89, -93, -94, -96 and -97 

Owner’s Signature 

Owner Name: CP Logistics Vineyard LLC 

Title Vice President 

Contact William Bullen 

Address 2442 Dupont Drive, Irvine, CA 92612 

Email MSizemore@panattoni.com 

Telephone # (949) 296-2989 

Signature                      See Attached Signature Page                             Date  
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Project Data 

Permit/Application  

Number(s): 
DRC-2019-000742 Grading Permit Number(s): PGRXXXX-XXXXX 

Tract/Parcel Map 

Number(s): 
PM 20173 Building Permit Number(s): PGRXXXX-XXXXX 

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 
APN: 0207-271-25, -27, -39, -

40, -89, -93, -94, -96 and -97 

 

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity 

control measures in this plan were prepared under my oversight and meet the requirements of Regional 

Water Quality Control Board Order No. R8-2010-0036.” 

 

Engineer: Reinhard Stenzel 
PE Stamp Below

 

Title Director of Engineering 

Company Thienes Engineering, Inc. 

Address 14349 Firestone Boulevard, La Mirada, CA 90638 

Email reinhard@thieneseng.com  

Telephone # (714) 521-4811 

Signature 

 

Date 10/25/2019 
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Section 1 Discretionary Permit(s) 

Form 1-1 Project Information 
Project Name 9th & Vineyard  

Project Owner Contact 

Name: 
Michael Sizemore 

Mailing 

Address: 

2442 Dupont Drive 

Irvine, CA 92612 

E-mail 

Address: 
MSizemore@panattoni.com Telephone: (949) 296-2989  

Permit/Application 

Number(s): 

DRC-2019-000742 

PGRXXXX-XXXXX 

WQMPXXXX-XXXXX 

Tract/Parcel Map 

Number(s): 
PM 20173 

Additional Information/ 

Comments: 
n/a 

Description of Project: 

The project site encompasses approximately 47.78 acres which includes 0.83 acres of offsite 

improvements. Proposed improvements to the site include three light industrial warehouses of 

130,531 square feet, 270,356 square feet and 636,580 square feet. Truck yards will be located 

on the easterly side of Building 3, southerly side of Building 2 and northerly and southerly sides 

of Building 1. Vehicle parking will be located along the perimeters of the site and between the 

buildings. The remainder of this site is reserved for landscaping. 

 

The northerly and easterly portions of Building 3, the northerly drive aisle and easterly truck 

yard drain to catch basins in the truck yard. Runoff from this portion of the Building 3 site is 

then conveyed southerly via a proposed storm drain lateral, which also accepts runoff from the 

north-westerly offsite residential lots (that do not receive treatment). The proposed lateral 

drains to the 66”-78” master plan storm drain. 

 

The westerly and southerly portions of Building 3, the westerly parking lot and southerly drive 

aisle drain to catch basins in the drive aisle. Runoff from this portion of the Building 3 site is 

then conveyed northerly via another proposed storm drain lateral to the 66”-78” master plan 

storm drain. Prior to runoff discharging to the 66”-78” master plan storm drain, the low flows 

from the Building 3 site will be directed to a set of underground chambers for infiltration (STC 

#1). 

 

Continuing east, the 66”-78” master plan storm drain also accepts Building 2 site runoffs. 

Specifically, runoff from Building 2’s westerly parking lot drains to a catch basin in the parking 

lot, then continues southerly via a proposed storm drain lateral to the 66”-78” master plan 

storm drain. Runoff from Building 2, its northerly drive aisle, easterly parking lot and southerly 

truck yard drain to a catch basin in the easterly parking lot, then continues northerly via a 

proposed storm drain lateral to the 66”-78” master plan storm drain. Runoff from Building 1’s 

westerly drive aisle is also tributary to the 66”-78” master plan storm drain via a catch basin 

and a storm drain lateral draining south. Prior to runoff discharging to the 66”-78” master plan 

storm drain, the low flows from the Building 2 site (including a small portion of the Building 1 

site) will be directed to another set of underground chambers for infiltration (STC #2). 

 

Continuing further into the Building 1 site, the 66”-78” master plan storm drain receives runoff 

from the south half of Building 1 and the southerly truck yard via catch basins and a proposed 

storm drain lateral draining north. The 66”-78” master plan storm drain then drains easterly 

and collects the remainder of Building 1 site runoffs prior to leaving the site. In particular, the 

north half of Building 1, its northerly truck yard and easterly drive aisle drain to catch basins in 

the truck yard and drive aisle, then a proposed lateral draining southerly. Building 1’s south-

easterly parking lot drains to a catch basin, then drain north via a proposed lateral. Prior to 

runoff discharging to the 66”-78” master plan storm drain, the low flows from the Building 1 

site will be directed to two sets of underground chambers for infiltration; one set located in 

the northerly truck yard (STC #3) and the other set located in the southerly truck yard (STC #4). 

 

I I I 
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Approximately 0.35 acres from the easterly landscaped area fronting Vineyard Avenue will 

sheet flow offsite. This area is considered self-retaining; it will not be routed to the 

underground chambers for treatment. 

 

Lastly, the project site will utilize the maximum extent practicable (MEP) principle in order to 

treat disturbed Public Right-of-Way (ROW) impervious areas onsite. This area is approximately  

0.83 acres and is included along with the onsite design capture volume (DCV) for STC #4. 

Provide summary of 

Conceptual WQMP 

conditions (if previously 

submitted and approved). 

Attach complete copy. 

Pending 
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Section 2 Project Description 

2.1 Project Information 

This section of the WQMP should provide the information listed below. The information provided for 

Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design 

and LID BMPs and other anticipated water quality features that impact site planning. Final Project 

WQMP must specifically identify all BMP incorporated into the final site design and provide other 

detailed information as described herein. 

 

The purpose of this information is to help determine the applicable development category, pollutants of 

concern, watershed description, and long term maintenance responsibilities for the project, and any 

applicable water quality credits. This information will be used in conjunction with the information in 

Section 3, Site Description, to establish the performance criteria and to select the LID BMP or other BMP 

for the project or other alternative programs that the project will participate in, which are described in 

Section 4. 

 

Form 2.1-1 Description of Proposed Project 
1 Development Category (Select all that apply): 

 Significant  

re-development involving the 

addition or replacement of 

5,000 ft2 or more of 

impervious surface on an 

already developed site 

 New development 

involving the creation of 

10,000 ft2 or more of 

impervious surface 

collectively over entire site 

 Automotive repair shops 

with standard industrial 

classification (SIC) codes 5013, 

5014, 5541, 7532- 7534, 

7536-7539 

 Restaurants (with SIC 

code 5812) where the land 

area of development is 5,000 

ft2 or more 

 Hillside developments 

of 5,000 ft2 or more which are 

located on areas with known 

erosive soil conditions or 

where the natural slope is 

25 percent or more 

 Developments of 2,500 

ft2 of impervious surface or 

more adjacent to (within 200 

ft) or discharging directly into 

environmentally sensitive 

areas or waterbodies listed 

on the CWA Section 303(d) 

list of impaired waters. 

 Parking lots of 5,000 ft2 

or more exposed to storm 

water 

 Retail gasoline outlets 

that are either 5,000 ft2 or 

more, or have a projected 

average daily traffic of 100 or 

more vehicles per day 

 Non-Priority / Non-Category Project 
May require source control LID BMPs and other LIP requirements. Please consult with local jurisdiction on specific requirements. 

2 Project Area (ft2): 
2,081,297 sq-ft   

47.78 acres* 
3 Number of Dwelling Units: n/a 4 SIC Code: 4225 

5 Is Project going to be phased? Yes  No 
If yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID BMPs to address runoff at time of completion. 
6 Does Project include roads?  Yes  No 

If yes, ensure that applicable requirements for transportation projects are addressed (see Appendix A of TGD for WQMP)  

*This includes 0.83 acres of public ROW improvements.  

~ □ □ □ 

□ □ ~ □ 

□ 

I I I I I 
□ ~ 

□ ~ 
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2.2 Property Ownership/Management 

Describe the ownership/management of all portions of the project and site. State whether any 

infrastructure will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State 

if a homeowners or property owners association will be formed and be responsible for the long-term 

maintenance of project stormwater facilities. Describe any lot-level stormwater features that will be the 

responsibility of individual property owners. 

 

Form 2.2-1 Property Ownership/Management 

Describe property ownership/management responsible for long-term maintenance of WQMP stormwater facilities: 

CP Logistics Vineyard LLC 

2442 Dupont Drive 

Irvine, CA 92612 

Phone: (949) 296-2989  

Contact: Michael Sizemore 

 

No infrastructure will be transferred to a public agency after project completion. 

A property owner’s association (POA) will be formed for long-term maintenance of project stormwater facilities. 

 

2.3 Potential Stormwater Pollutants 

Determine and describe expected stormwater pollutants of concern based on land uses and site 

activities (refer to Table 3-3 in the TGD for WQMP). 

 

Form 2.3-1 Pollutants of Concern 

Pollutant 

Please check: 

E=Expected, 

N=Not Expected 

Additional Information and Comments 

Pathogens (Bacterial / Virus) E  N  
Including petroleum hydrocarbons. 

Bacterial indicators are routinely detected in pavement runoff. 

Nutrients - Phosphorous E  N  Expected pollutant if landscaping exists on-site. 

Nutrients - Nitrogen E  N  Expected pollutant if landscaping exists on-site. 

Noxious Aquatic Plants E  N  Expected pollutant if landscaping exists on-site. 

Sediment / TSS / pH E  N  Expected pollutant if landscaping exists on-site. 

Metals E  N  Expected pollutant if parking lots exist on-site. 

Oil and Grease E  N  Expected pollutant if parking lots exist on-site. 

Trash & Debris E  N  Expected pollutant if landscaping and parking lots exists on-site. 

Pesticides / Herbicides E  N  Expected pollutant if landscaping exists on-site. 

Organic Compounds E  N  
Expected pollutant if landscaping exists on-site. Including solvents. 

Bacterial indicators are routinely detected in pavement runoff. 

Oxygen Demanding Compounds E  N  Expected pollutant if landscaping exists on-site. 

Other: E  N   

Other: E  N   

The expected POCs for the project site are Pathogens, Nutrients, and Metals. 

  

~ □ 

~ □ 
~ □ 
~ □ 
~ □ 
~ □ 
~ □ 
~ □ 
~ □ 

~ □ 

□ □ 
□ □ 
□ □ 
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2.4 Water Quality Credits 

A water quality credit program is applicable for certain types of development projects if it is not feasible 

to meet the requirements for on-site LID. Proponents for eligible projects, as described below, can apply 

for water quality credits that would reduce project obligations for selecting and sizing other treatment 

BMP or participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for 

WQMP to determine if water quality credits are applicable for the project. 

 

Form 2.4-1 Water Quality Credits 

1 Project Types that Qualify for Water Quality Credits: Select all that apply 

 Redevelopment projects that 

reduce the overall impervious 

footprint of the project site. 

[Credit = % impervious 

reduced] 

Higher density 

development projects 

 Vertical density [20%] 

 7 units/ acre [5%] 

 Mixed use development, 

(combination of residential, 

commercial, industrial, office, 

institutional, or other land uses 

which incorporate design 

principles that demonstrate 

environmental benefits not 

realized through single use 

projects) [20%] 

 Brownfield 

redevelopment (redevelop 

real property complicated 

by presence or potential of 

hazardous contaminants) 

[25%] 

 Redevelopment projects in 

established historic district, 

historic preservation area, or 

similar significant core city 

center areas [10%] 

 Transit-oriented 

developments (mixed use 

residential or commercial 

area designed to maximize 

access to public 

transportation) [20%] 

 In-fill projects (conversion of 

empty lots & other underused 

spaces < 5 acres, substantially 

surrounded by urban land uses, 

into more beneficially used 

spaces, such as residential or 

commercial areas) [10%] 

 Live-Work 

developments (variety of 

developments designed to 

support residential and 

vocational needs) [20%] 

2 Total Credit %:  n/a 
(Total all credit percentages up to a maximum allowable credit of 50 percent) 

Description of Water Quality 

Credit Eligibility (if applicable) 
n/a 

The proposed project will not utilize any water quality credits. 

 

□ □ □ 

□ 
□ 

□ □ □ □ 
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Section 3 Site and Watershed Description 
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the 

physical conditions and limitations of the site and its receiving waters. Identify distinct drainage areas 

(DA) that collect flow from a portion of the site and describe how runoff from each DA (and sub-

watershed DMAs) is conveyed to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. Complete 

form 3.2 for each DA on the project site. 

 

Form 3-1 Site Location and Hydrologic Features 

Site coordinates 
Take GPS measurement at 

approximate center of site 
Latitude: 34.093781 Longitude: -117.61539 

Thomas Bros Map page: 

Page 602 

1 San Bernardino County climatic region:   Valley Mountain Desert 
2 Does the site have more than one drainage area (DA): Yes  No 

If no, proceed to Form 3-2. If yes, then use this form to show a conceptual schematic describing DMAs and hydrologic feature connecting DMAs 

to the site outlet(s). An example is provided below that can be modified for proposed project or a drawing clearly showing DMA and flow routing 

may be attached. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA 

DA 1 DMA A flows to Outlet 1 
Prior to runoff discharging to the 66”-78” master plan storm drain, the low flows from the 

Building 3 site will be directed to a set of underground chambers for infiltration (STC #1). 

DA 2 DMA A flows to Outlet 2 

Prior to runoff discharging to the 66”-78” master plan storm drain, the low flows from the 

Building 2 site (including a small portion of the Building 1 site) will be directed to another set of 

underground chambers for infiltration (STC #2). 

DA 3 DMA A flows to Outlet 3 

Prior to runoff discharging to the 66”-78” master plan storm drain, the low flows from the 

northerly portion of the Building 1 site will be directed to a set of underground chambers for 

infiltration (STC #3). 

DA 4 DMA A flows to Outlet 4 

Prior to runoff discharging to the 66”-78” master plan storm drain, the low flows from the 

southerly portion of the Building 1 site will be directed to a set of underground chambers for 

infiltration (STC #4). 

OUTLET 4

DA 4

DMA A 
(STC #4)

OUTLET 3

DA 3

DMA A 
(STC #3)

OUTLET 2

DA 2

DMA A 
(STC #2)

OUTLET 1

DA 1

DMA A 
(STC #1)

~ □ □ 
~ □ 

. . . 

.. 
I I I I . 

.. 
I - I I . 

.. .. .. 
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area (DA) 

For each drainage area’s sub-watershed 

DMA, provide the following characteristics 

DMA A 

Hydrology Nodes (100-103) 

DMA B 

Hydrology Nodes (110-112) 

DMA C 

Hydrology Nodes (120-121) 

DMA D 

Hydrology Nodes (130-132) 
1 DMA drainage area (ft2) 725,274 (16.65 ac) 581,526 (13.35 ac) 304,920 (7.00 ac) 433,422 (9.95 ac) 
2 Existing site impervious area (ft2) 133,966 58,185 87,513 7,159 
3 Antecedent moisture condition 
For desert areas, use 

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2 

0100412_map.pdf 

AMC II AMC II AMC II AMC II 

4 Hydrologic soil group 
Refer to Watershed Mapping Tool – 
http://sbcounty.permitrack.com/WAP 

HSG A HSG A HSG A HSG A 

5 Longest flowpath length (ft) 1,270 1,255 944 944 
6 Longest flowpath slope (ft/ft) 0.022 0.0195 0.0149 0.020 
7 Current land cover type(s) 

 Select from Fig C-3 of Hydrology Manual 

Barren 

Commercial 

Barren 

Commercial 

Barren 

Commercial 
Barren 

8 Pre-developed pervious area condition: 
Based on the extent of wet season vegetated 

cover good >75%; Fair 50-75%; Poor <50% 

See Attachment A for photos of site to support 

rating 

Poor and Paved Poor and Paved Poor and Paved Poor 

Hydrology map available in Attachment C. Does not include 0.83 acres of disturbed ROW improvements. 
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Form 3-3 Watershed Description 

Receiving Waters 
Refer to Watershed Mapping Tool - 

http://sbcounty.permitrack.com/WAP 

See ‘Drainage Facilities” link at this website 

Cucamonga Creek, Reach 1 

Mill Creek (Prado Area) 

Chino Creek, Reach 1A 

Santa Ana River, Reach 3 

Prado Dam 

Santa Ana River, Reach 2 

Santa Ana River, Reach 1 

Pacific Ocean 

Applicable TMDLs 
Refer to Local Implementation Plan 

Cucamonga Creek, Reach 1: High Coliform Count 

Mill Creek (Prado Area): Pathogens 

Chino Creek, Reach 1A: Pathogens 

Santa Ana River, Reach 3: Pathogens and Nitrate 

Prado Dam: Pathogens 

Santa Ana River, Reach 2: None 

Santa Ana River, Reach 1: None 

Pacific Ocean: None 

303(d) listed impairments 
Refer to Local Implementation Plan and 

Watershed Mapping Tool – 

http://sbcounty.permitrack.com/WAP  

and State Water Resources Control Board website 

– 

http://www.waterboards.ca.gov/santaana/water

_iss ues/programs/tmdl/index.shtml 

Cucamonga Creek, Reach 1: Cadmium, Copper, Lead, and Zinc 

Mill Creek (Prado Area): Indicator Bacteria, Nutrients and Total Suspended Solids 

(TSS) 

Chino Creek, Reach 1A: Indicator Bacteria, and Nutrients 

Santa Ana River, Reach 3: Copper, Indicator Bacteria and Lead 

Prado Dam: pH 

Santa Ana River, Reach 2: None 

Santa Ana River, Reach 1: None 

Pacific Ocean: None 

Environmentally Sensitive Areas (ESA) 
Refer to Watershed Mapping Tool – 

http://sbcounty.permitrack.com/WAP 

n/a 

Unlined Downstream Water Bodies 
Refer to Watershed Mapping Tool – 

http://sbcounty.permitrack.com/WAP 

Santa Ana River 

Hydrologic Conditions of Concern 

 Yes 
Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms 4.2-2 

through Form 4.2-5 and Hydromodification BMP Form 4.3-10 in submittal 

 No 

Watershed–based BMP included in a 

RWQCB approved WAP 

 Yes 
Attach verification of regional BMP evaluation criteria in WAP 

• More Effective than On-site LID 

• Remaining Capacity for Project DCV 

• Upstream of any Water of the US 

• Operational at Project Completion 

• Long-Term Maintenance Plan 

 No 

 

 

-

□ 

~ 
□ 

~ 
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Section 4 Best Management Practices (BMP) 

4.1 Source Control BMP 

4.1.1 Pollution Prevention 

Non-structural and structural source control BMP are required to be incorporated into all new 

development and significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific 

source control BMPs used in the WQMP or to explain why a certain BMP is not applicable. Table 7-3 of 

the TGD for WQMP provides a list of applicable source control BMP for projects with specific types of 

potential pollutant sources or activities. The source control BMP in this table must be implemented for 

projects with these specific types of potential pollutant sources or activities. 

 

The preparers of this WQMP have reviewed the source control BMP requirements for new development 

and significant redevelopment projects. The preparers have also reviewed the specific BMP required for 

project as specified in Forms 4.1-1 and 4.1-2. All applicable non-structural and structural source control 

BMP shall be implemented in the project. 
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Form 4.1-1 Non-Structural Source Control BMPs 

Identifier Name 

Check One 

Describe BMP Implementation OR, if not applicable, state reason 

Included 
Not 

Applicable 

N1 
Education of Property Owners, Tenants 

and Occupants on Stormwater BMPs 
  

Property owner will familiarize him/herself with the educational materials in Attachment 

“E” and the contents of the WQMP. 

N2 Activity Restrictions   

Activities are restricted to only those for which a BMP has been implemented. The owner 

shall develop ongoing activity restrictions that include those that have the potential to 

create adverse impacts on water quality. Activities include, but are not limited to: handling 

and disposal of contaminants, fertilizer and pesticide application restrictions, litter control 

and pick-up, and vehicle or equipment repair as well as any other activities that may 

potentially contribute to water pollution. Refer to Attachment J. 

N3 Landscape Management BMPs   

Irrigation must be consistent with City’s Water Conservation Ordinance. Fertilizer and 

pesticide usage will be consistent with County Management Guidelines for Use of Fertilizers 

and Pesticides. 

N4 BMP Maintenance   
BMP maintenance, implementation schedules, and responsible parties are included with 

each specific BMP narrative. 

N5 
Title 22 CCR Compliance 

(How development will comply) 
  No hazardous wastes onsite. 

N6 Local Water Quality Ordinances   Owner/tenant will comply with Local Water Ordinances. 

N7 Spill Contingency Plan   
Owner/tenant will have a spill contingency plan, a separate document, based on specific 

site needs. 

N8 Underground Storage Tank Compliance   No USTs onsite. 

N9 
Hazardous Materials Disclosure 

Compliance 
  No hazardous materials onsite. 

N10 Uniform Fire Code Implementation   

If applicable, owner will comply with Article 80 of the California Fire Code enforced by the 

fire protection agency. The facility operators will be educated annually regarding 

requirements for handling, storage and proper disposal of hazardous substances. 

N11 Litter/Debris Control Program   

Contract with their landscape maintenance firm to provide this service during regularly 

schedule maintenance. They are required to implement trash management and litter 

control procedures in the common areas aimed at reducing pollution of drainage water. 

N12 Employee Training   

The owner will ensure that tenants are also familiar with onsite BMPs and necessary 

maintenance required of the tenants. Owner will check with City and County at least once a 

year to obtain new or updated educational materials and provide these materials to 

tenants. Employees shall be trained to clean up spills and participate in ongoing 

maintenance. The WQMP requires annual employee training and new hires within 2 

months. 

~ □ 

~ □ 

~ □ 

~ □ 

□ ~ 

~ □ 

~ □ 

□ ~ 

□ ~ 

~ □ 

~ □ 

~ □ 
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Form 4.1-1 Non-Structural Source Control BMPs 

Identifier Name 

Check One 

Describe BMP Implementation OR, if not applicable, state reason 

Included 
Not 

Applicable 

N13 Housekeeping of Loading Docks   

Keep all fluids indoors. Clean up spills immediately and keep spills from entering storm 

drain system.  No direct discharges into the storm drain system. Area shall be inspected 

weekly for proper containment and practices with spills cleaned up immediately and 

disposed of properly. 

N14 Catch Basin Inspection Program   

Monthly inspection by property owner’s designee. Inspection consists of immediate repair 

of any deterioration of the structures and maintenance of drain inserts before and after 

major rain events. Drain insert maintenance shall be per manufacturer’s guidelines. 

N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 
  

All landscape maintenance contractors will be required to sweep up all landscape cuttings, 

mowings and fertilizer materials off paved areas weekly and dispose of properly. Parking 

areas and drive ways will be swept monthly by sweeping contractor. 

N16 
Other Non-structural Measures for 

Public Agency Projects 
  Not a public agency project. 

N17 
Comply with all other applicable NDPES 

permits 
  

Will comply with Construction General Permit and Industrial General Permit (may apply for 

No Exposure Certification/NEC). 

  

~ □ 

~ □ 

~ □ 

□ ~ 

~ □ 
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Form 4.1-2 Structural Source Control BMPs 

Identifier Name 

Check One 

Describe BMP Implementation OR, if not applicable, state reason 

Included 
Not 

Applicable 

S1 

Provide storm drain system stenciling 

and signage (CASQA New Development 

BMP Handbook SD-13) 

  
“No Dumping – Drains to Waterway” stencils will be applied. Legibility of stencil will be 

maintained on a yearly basis. 

S2 

Design and construct outdoor material 

storage areas to reduce pollution 

introduction (CASQA New Development 

BMP Handbook SD-34) 

  No outdoor material storage areas onsite. 

S3 

Design and construct trash and waste 

storage areas to reduce pollution 

introduction (CASQA New Development 

BMP Handbook SD-32) 

  

Paved with an impervious surface, designed not to allow run-on from adjoining areas, 

designed to divert drainage from adjoining roofs and pavements diverted around the area, 

screened or walled to prevent off-site transport of trash. A trash enclosure detail is 

provided within the Site and Drainage Map. 

S4 

Use efficient irrigation systems & 

landscape design, water conservation, 

smart controllers, and source control 

(Statewide Model Landscape Ordinance; 

CASQA New Development BMP 

Handbook SD-12) 

  

Irrigation systems shall include reducers or shutoff valves triggered by a pressure drop to 

control water loss in the event of broken sprinkler heads or lines. Timers will be used to 

avoid over watering and watering cycles and duration shall be adjusted seasonally by the 

landscape maintenance contractor. The landscaping areas will be grouped with plants that 

have similar water requirements. Native or drought tolerant species shall also be used 

where appropriate to reduce excess irrigation runoff and promote surface filtration. 

S5 

Finish grade of landscaped areas at a 

minimum of 1-2 inches below top of 

curb, sidewalk, or pavement 

  
Stormwater runoff from all areas will drain into the proposed infiltration facilities for 

treatment. 

S6 

Protect slopes and channels and provide 

energy dissipation (CASQA New 

Development BMP Handbook SD-10) 

  No channels to protect. 

S7 
Covered dock areas (CASQA New 

Development BMP Handbook SD-31) 
  No applicable. 

S8 

Covered maintenance bays with spill 

containment plans (CASQA New 

Development BMP Handbook SD-31) 

  No maintenance bays onsite. 

S9 

Vehicle wash areas with spill 

containment plans (CASQA New 

Development BMP Handbook SD-33) 

  No vehicle wash areas onsite. 

S10 

Covered outdoor processing areas 

(CASQA New Development BMP 

Handbook SD-36) 

  No outdoor processing areas onsite. 

~ □ 

□ ~ 

~ □ 

~ □ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 
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Form 4.1-2 Structural Source Control BMPs 

Identifier Name 

Check One 

Describe BMP Implementation OR, if not applicable, state reason 

Included 
Not 

Applicable 

S11 

Equipment wash areas with spill 

containment plans (CASQA New 

Development BMP Handbook SD-33) 

  No equipment wash areas onsite. 

S12 
Fueling areas (CASQA New Development 

BMP Handbook SD-30) 
  No fueling areas onsite. 

S13 
Hillside landscaping (CASQA New 

Development BMP Handbook SD-10) 
  No hillsides onsite. 

S14 
Wash water control for food preparation 

areas 
  No food preparation onsite. 

S15 
Community car wash racks (CASQA New 

Development BMP Handbook SD-33) 
  No community cars wash racks onsite. 

 

 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 
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4.1.2 Preventive LID Site Design Practices 

Site design practices associated with new LID requirements in the MS4 Permit should be considered in 

the earliest phases of a project. Preventative site design practices can result in smaller DCV for LID BMP 

and hydromodification control BMP by reducing runoff generation. Describe site design and drainage 

plan including: 

 

• A narrative of site design practices utilized or rationale for not using practices 

• A narrative of how site plan incorporates preventive site design practices 

• Include an attached Site Plan layout which shows how preventative site design practices are 

included in WQMP 

 

Refer to Section 5.2 of the TGD for WQMP for more details. 

 

Form 4.1-3 Preventive LID Site Design Practices Checklist 

Site Design Practices 

If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets. 

Minimize impervious areas:  Yes   No 

Explanation: The project will utilize belowground infiltration facilities to collect runoff from impervious areas. Roads and 

sidewalk widths are reduced to the City standards. 

Maximize natural infiltration capacity:  Yes   No 

Explanation: The infiltration facilities are positioned in downstream and highly permeable areas that will maximize the amount 

of stormwater collected for treatment. 

Preserve existing drainage patterns and time of concentration:  Yes   No 

Explanation: Post-development drainage patterns will mimic pre-development conditions. Stormwater will be retained in 

infiltration facilities and mimic the time of concentration compared to existing condition. 

Disconnect impervious areas:  Yes   No 

Explanation: The infiltration facilities are permeable areas that will disconnect impervious areas before discharging offsite. Roof 

downspouts are designed to drain into BMPs that are permeable. 

Protect existing vegetation and sensitive areas:  Yes   No 

Explanation: Not applicable, there is no existing vegetation onsite (see Attachment A for recent site photos). The site is being 

developed into a light industrial facility. There are no sensitive areas to protect. Landscape will be provided throughout the site. 

Re-vegetate disturbed areas:  Yes   No 

Explanation: Not applicable, development consists of three light-industrial warehouses. Most of the disturbed areas will be 

paved; however, all disturbed areas will be collected by the infiltration facilities for treatment. Landscape will be provided 

throughout the site. 

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas:  Yes   No 

Explanation: Heavy construction vehicles will be prohibited from performing unnecessary soil compaction at the locations of the 

infiltration facilities. 

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales:  Yes   No 

Explanation: Underground piping and imperviously lined swales are located at truck loading areas that could not be substituted 

with vegetated swales. All Imperviously lined swales will be taken to the infiltration facilities for treatment. 

Stake off areas that will be used for landscaping to minimize compaction during construction :  Yes   No 

Explanation: Landscaped areas (not located in the compacted building zone area) will be staked to minimize unnecessary 

compaction during construction. Material storage areas and stockpiles will be located on areas being developed into a parking 

lot. Access routes for heavy equipment will be located around infiltration locations. 

 

  

□ [8:1 

[8:1 □ 

[8:1 □ 

[8:1 □ 

□ [8:1 

□ [8:1 

[8:1 □ 

□ [8:1 

[8:1 □ 
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4.2 Project Performance Criteria 

The purpose of this section of the Project WQMP is to establish targets for post development hydrology 

based on performance criteria specified in the MS4 Permit. These targets include runoff volume for 

water quality control (referred to as LID design capture volume), and runoff volume, time of 

concentration, and peak runoff for protection of any downstream waterbody segments with a HCOC. If 

the project has more than one outlet for stormwater runoff, then complete additional versions of 

these forms for each DA / outlet. 

 

Methods applied in the following forms include: 

 

• For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program 

requires use of the P6 method (MS4 Permit Section XI.D.6a.ii) – Form 4.2-1 

• For HCOC pre- and post-development hydrologic calculation, the San Bernardino County 

Stormwater Program requires the use of the Rational Method (San Bernardino County 

Hydrology Manual Section D). Forms 4.2-2 through Form 4.2-5 calculate hydrologic variables 

including runoff volume, time of concentration, and peak runoff from the project site pre- and 

post-development using the Hydrology Manual Rational Method approach. For projects greater 

than 640 acres (1.0 mi2), the Rational Method and these forms should not be used. For such 

projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) 

shall be applied for hydrologic calculations for HCOC performance criteria. 

 

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions. 

 

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume 

(DA 1) 

1 Project area (ft2): 555,390 

(DMA A – 12.75 ac) 

2 Imperviousness after applying 

preventative site design practices 

(Imp%): 95% 

3 Runoff Coefficient (Rc): 0.807 

Rc = 0.858(Imp%)
3 

- 0.78(Imp%)
2 

+ 0.774(Imp%) + 0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in): 0.617 
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 Compute P6, Mean 6-hr Precipitation (inches): 0.914 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 

(Valley = 1.4807; Mountain = 1.909; Desert = 1.2371) 

6 Drawdown Rate 

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 

by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced. 

24-hrs � 

48-hrs � 

7 Compute design capture volume, DCV (ft3): 66,981 

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)  

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 
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Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume 

(DA 2) 

1 Project area (ft2): 263,538 

(DMA A – 6.05 ac) 

2 Imperviousness after applying 

preventative site design practices 

(Imp%): 95% 

3 Runoff Coefficient (Rc): 0.807 

Rc = 0.858(Imp%)
3 

- 0.78(Imp%)
2 

+ 0.774(Imp%) + 0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in): 0.617 
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 Compute P6, Mean 6-hr Precipitation (inches): 0.914 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 

(Valley = 1.4807; Mountain = 1.909; Desert = 1.2371) 

6 Drawdown Rate 

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 

by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced. 

24-hrs � 

48-hrs � 

7 Compute design capture volume, DCV (ft3): 31,783 

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)  

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 

 

Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume 

(DA 3) 

1 Project area (ft2): 564,102 

(DMA A – 12.95 ac) 

2 Imperviousness after applying 

preventative site design practices 

(Imp%): 95% 

3 Runoff Coefficient (Rc): 0.807 

Rc = 0.858(Imp%)
3 

- 0.78(Imp%)
2 

+ 0.774(Imp%) + 0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in): 0.617 
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 Compute P6, Mean 6-hr Precipitation (inches): 0.914 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 

(Valley = 1.4807; Mountain = 1.909; Desert = 1.2371) 

6 Drawdown Rate 

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 

by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced. 

24-hrs � 

48-hrs � 

7 Compute design capture volume, DCV (ft3): 68,032 

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)  

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 
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Form 4.2-1 LID BMP Performance Criteria for Design Capture Volume 

(DA 4) 

1 Project area (ft2): 646,866 

(DMA A – 14.85 ac) 

2 Imperviousness after applying 

preventative site design practices 

(Imp%): 95% 

3 Runoff Coefficient (Rc): 0.807 

Rc = 0.858(Imp%)
3 

- 0.78(Imp%)
2 

+ 0.774(Imp%) + 0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in): 0.617 
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 Compute P6, Mean 6-hr Precipitation (inches): 0.914 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 

(Valley = 1.4807; Mountain = 1.909; Desert = 1.2371) 

6 Drawdown Rate 

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 

by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced. 

24-hrs � 

48-hrs � 

7 Compute design capture volume, DCV (ft3): 78,013 

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)  

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 
1 Project area (ft2): 36,155 

(ROW Improvements – 0.83 

ac) 

2 Imperviousness after applying 

preventative site design practices 

(Imp%): 100% 

3 Runoff Coefficient (Rc): 0.892 

Rc = 0.858(Imp%)
3 

- 0.78(Imp%)
2 

+ 0.774(Imp%) + 0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in): 0.617 
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 Compute P6, Mean 6-hr Precipitation (inches): 0.914 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 

(Valley = 1.4807; Mountain = 1.909; Desert = 1.2371) 

6 Drawdown Rate 

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 

by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced. 

24-hrs � 

48-hrs � 

7 Compute design capture volume, DCV (ft3): 4,820 

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr = 1.582; 48-hr = 1.963)  

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 
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Form 4.2-2 Summary of HCOC Assessment 

Does project have the potential to cause or contribute to an HCOC in a downstream channel:  Yes   No 

Go to: http://sbcounty.permitrack.com/WAP/ 

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below (Forms 

4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual) 

If “No,” then proceed to Section 4.3 Project Conformance Analysis 

Condition Runoff Volume (ft3) Time of Concentration (min) Peak Runoff (cfs) 

Pre-developed 
1 n/a 
Form 4.2-3 Item 12 

2 n/a 
Form 4.2-4 Item 13 

3 n/a 
Form 4.2-5 Item 10 

Post-developed 
4 n/a 
Form 4.2-3 Item 13 

5 n/a 
Form 4.2-4 Item 14 

6 n/a 
Form 4.2-5 Item 14 

Difference 
7 n/a 
Item 4 – Item 1 

8 n/a 
Item 5 – Item 2 

9 n/a 
Item 6 – Item 3 

Difference 
(as % of pre-developed) 

10 n/a 
Item 7 / Item 1 

11 n/a 
Item 8 / Item 2 

12 n/a 
Item 9 / Item 3 

□ ~ 
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Form 4.2-3 HCOC Assessment for Runoff Volume (DA 1) 
Weighted Curve Number 

Determination for: 

Pre-developed DA 

DMA A DMA B DMA C DMA D DMA E DMA F DMA G DMA H 

1a Land Cover type n/a n/a n/a n/a n/a n/a n/a n/a 

2a Hydrologic Soil Group (HSG) n/a n/a n/a n/a n/a n/a n/a n/a 

3a DMA Area, ft2 

sum of areas of DMA should equal 

area of DA 

0 0 0 0 0 0 0 0 

4a Curve Number (CN) 

use Items 1 and 2 to select the 

appropriate CN from Appendix C-2 

of the TGD for WQMP 

0 0 0 0 0 0 0 0 

Weighted Curve Number 

Determination for: 

Post-developed DA 

DMA A DMA B DMA C DMA D DMA E DMA F DMA G DMA H 

1b Land Cover type n/a n/a n/a n/a n/a n/a n/a n/a 

2b Hydrologic Soil Group (HSG) n/a n/a n/a n/a n/a n/a n/a n/a 

3b DMA Area, ft2 

sum of areas of DMA should equal 

area of DA 

0 0 0 0 0 0 0 0 

4b Curve Number (CN) 

use Items 5 and 6 to select the 

appropriate CN from Appendix C-2 

of the TGD for WQMP 

0 0 0 0 0 0 0 0 

5 Pre-Developed area-weighted CN: 0 
7 Pre-developed soil storage capacity, S (in): 0 
S = (1000 / Item 5) - 10 

9 Initial abstraction, Ia (in): 0 
Ia = 0.2 * Item 7 

6 Post-Developed area-weighted CN: 0 
8 Post-developed soil storage capacity, S (in): 0 

S = (1000 / Item 6) - 10 

10 Initial abstraction, Ia (in): 0 

Ia = 0.2 * Item 8 

11 Precipitation for 2 yr, 24 hr storm (in): 0 
Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

12 Pre-developed Volume (ft3): 0 

Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7) 

13 Post-developed Volume (ft3): 0 

Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 10)^2 / ((Item 11 – Item 10 + Item 8) 

14 Volume Reduction needed to meet HCOC Requirement, (ft3): 0 

VHCOC = (Item 13 * 0.95) – Item 12 
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Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1) 

Compute time of concentration for pre and post developed conditions for each DA 

(For projects using the Hydrology Manual complete the form below) 

Variables 

Pre-developed DA1  

Use additional forms if there are more than 4 DMA 

Post-developed DA1  

Use additional forms if there are more than 4 DMA 

DMA A DMA B DMA C DMA D DMA A DMA B DMA C DMA D 

1 
Length of flowpath (ft) 

Use Form 3-2 Item 5 for pre-developed 

condition 

0 0 0 0 0 0 0 0 

2 
Change in elevation (ft) 0 0 0 0 0 0 0 0 

3 
Slope (ft/ft) 

So = Item 2 / Item 1
 0 0 0 0 0 0 0 0 

4 
Land cover n/a n/a n/a n/a n/a n/a n/a n/a 

5 
Initial DMA Time of Concentration 

(min) 

Appendix C-1 of the TGD for WQMP 

0 0 0 0 0 0 0 0 

6 
Length of conveyance from DMA 

outlet to project site outlet (ft) 

May be zero if DMA outlet is at project 

site outlet 

0 0 0 0 0 0 0 0 

7 
Cross-sectional area of channel (ft2) 0 0 0 0 0 0 0 0 

8 
Wetted perimeter of channel (ft) 0 0 0 0 0 0 0 0 

9 
Manning’s roughness of channel (n) 0 0 0 0 0 0 0 0 

10 
Channel flow velocity (ft/sec) 

Vfps = (1.49 / Item 9) * (Item 7/Item 8)^0.67 

* (Item 3)^0.5 

0 0 0 0 0 0 0 0 

11 
Travel time to outlet (min) 

Tt = Item 6 / (Item 10 * 60) 
0 0 0 0 0 0 0 0 

12 
Total time of concentration (min) 

Tc = Item 5 + Item 11 
0 0 0 0 0 0 0 0 

13 
Pre-developed time of concentration (min): 0 

Minimum of Item 12 pre-developed DMA  

14 
Post-developed time of concentration (min): 0 

Minimum of Item 12 post-developed DMA
 

15 
Additional time of concentration needed to meet HCOC requirement (min): 0 

TC-HCOC = (Item 13 * 0.95) – Item 14 
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Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1) 

Compute peak runoff for pre- and post-developed conditions 

Variables 

Pre-developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

Post-developed DA to Project 

Outlet (Use additional forms if 

more than 3 DMA) 

DMA A DMA B DMA C DMA A DMA B DMA C 

1 
Rainfall Intensity for storm duration equal to time of concentration 

Ipeak = 10^(LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60) 
0 0 0 0 0 0 

2 
Drainage Area of each DMA (Acres) 

For DMA with outlet at project site outlet, include upstream DMA (Using example 

schematic in Form 3-1, DMA A will include drainage from DMA C)
 

0 0 0 0 0 0 

3 
Ratio of pervious area to total area 

For DMA with outlet at project site outlet, include upstream DMA 

 (Using example schematic in Form 3-1, DMA A will include drainage from DMA C) 

0 0 0 0 0 0 

4 
Pervious area infiltration rate (in/hr) 

Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD 

for WQMP 

0 0 0 0 0 0 

5 
Maximum loss rate (in/hr) 

Fm = Item 3 * Item 4  
Use area-weighted Fm from DMA with outlet at project site outlet, include upstream 

DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA C) 

0 0 0 0 0 0 

6 
Peak Flow from DMA (cfs) 

Qp =Item 2 * 0.9 * (Item 1 - Item 5) 
0 0 0 0 0 0 

7 
Time of concentration adjustment factor for other DMA to 

site discharge point 
Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge 

point (If ratio is greater than 1.0, then use maximum value of 1.0) 

DMA A
 

n/a   n/a   

DMA B  n/a   n/a  

DMA C
 

  n/a   n/a 

8 
Pre-developed Qp at Tc for DMA A: 0 

Qp = Item 6DMAA + [Item 6DMAB * (Item 1DMAA - Item 

5DMAB)/(Item 1DMAB - Item 5DMAB)* Item 7DMAA/2] + 

[Item 6DMAC * (Item 1DMAA - Item 5DMAC)/(Item 1DMAC - 

Item 5DMAC)* Item 7DMAA/3] 

9 
Pre-developed Qp at Tc for DMA B: 0 

Qp = Item 6DMAB + [Item 6DMAA * (Item 1DMAB - Item 

5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAB/1] + 

[Item 6DMAC * (Item 1DMAB - Item 5DMAC)/(Item 1DMAC - 

Item 5DMAC)* Item 7DMAB/3] 

10 
Pre-developed Qp at Tc for DMA C: 0 

Qp = Item 6DMAC + [Item 6DMAA * (Item 1DMAC - Item 

5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAC/1] + 

[Item 6DMAB * (Item 1DMAC - Item 5DMAB)/(Item 1DMAB 

- Item 5DMAB)* Item 7DMAC/2] 

10 
Peak runoff from pre-developed condition confluence analysis (cfs): 0 

Maximum of Item 8, 9, and 10 (including additional forms as needed) 

11 
 Post-developed Qp at Tc for DMA A: 0 

Same as Item 8 for post-developed values 

12 
 Post-developed Qp at Tc for DMA B: 0 

Same as Item 9 for post-developed values 

13 
Post-developed Qp at Tc for DMA C: 0 

Same as Item 10 for post-developed values 

14 
Peak runoff from post-developed condition confluence analysis (cfs): 0 

Maximum of Item 11, 12, and 13 (including additional forms as needed) 

15 
Peak runoff reduction needed to meet HCOC Requirement (cfs): 0 

Qp-HCOC = (Item 14 * 0.95) – Item 10 
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4.3 Project Conformance Analysis 

Complete the following forms for each project site DA to document that the proposed LID BMPs 

conform to the project DCV developed to meet performance criteria specified in the MS4 Permit 

(WQMP Template Section 4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP 

selection as required by the MS4 Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute 

the following for on-site LID BMP: 

 

• Site Design and Hydrologic Source Controls (Form 4.3-2) 

• Retention and Infiltration (Form 4.3-3) 

• Harvested and Use (Form 4.3-4) or 

• Biotreatment (Form 4.3-5). 

 

At the end of each form, additional fields facilitate the determination of the extent of mitigation 

provided by the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if 

necessary. 

 

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3-1 and 

4.3-3) to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility 

criterion in Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant 

calculations, maps, data sources, etc. used to make the determination of infeasibility. 

 

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use 

BMPs, and, if their implementation is feasible, the extent of mitigation of the DCV. 

 

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use 

of combinations of LID BMPs, including all applicable HSC BMPs to maximize on-site retention of the 

DCV. If no combination of BMP can mitigate the entire DCV, implement the single BMP type, or 

combination of BMP types, that maximizes on-site retention of the DCV within the minimum effective 

area. 

 

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to 

mitigate the entire DCV, then biotreatment BMPs may be implemented by the project proponent. If 

biotreatment BMPs are used, then they must be sized to provide sufficient capacity for effective 

treatment of the remainder of the volume-based performance criteria that cannot be achieved with LID 

BMPs (TGD for WQMP Section 5.4.4.2). Under no circumstances shall any portion of the DCV be released 

from the site without effective mitigation and/or treatment. 
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Form 4.3-1 Infiltration BMP Feasibility (DA 1) 

Feasibility Criterion – Complete evaluation for each DA on the Project Site 

1
 Would infiltration BMP pose significant risk for groundwater related concerns? 

Refer to Section 5.3.2.1 of the TGD for WQMP 

 Yes   No 

If Yes, Provide basis: (attach) 

2
 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards 

(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):  

• The location is less than 50 feet away from slopes steeper than 15 percent 

• The location is less than eight feet from building foundations or an alternative setback. 

• A study certified by a geotechnical professional or an available watershed study determines that 

stormwater infiltration would result in significantly increased risks of geotechnical hazards. 

 Yes   No 

If Yes, Provide basis: (attach) 

3
 Would infiltration of runoff on a Project site violate downstream water rights?  Yes   No 

If Yes, Provide basis: (attach) 

4
 Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site 

geotechnical investigation indicate presence of soil characteristics, which support categorization as D 

soils? 

 Yes   No 

If Yes, Provide basis: (attach) 

5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 

0.3 in/hr (accounting for soil amendments)? 

 Yes   No 

If Yes, Provide basis: (attach) 

6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully 

inconsistent with watershed management strategies as defined in the WAP, or impair beneficial uses? 

 Yes   No 

See Section 3.5 of the TGD for WQMP and WAP 

If Yes, Provide basis: (attach) 

7
 Any answer from Item 1 through Item 3 is “Yes”:  Yes   No 

If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, 

then proceed to Item 8 below. 

8
 Any answer from Item 4 through Item 6 is “Yes”:  Yes   No 

If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source 

Control BMP.  

If no, then proceed to Item 9, below. 

9 All answers to Item 1 through Item 6 are “No”: 
 Yes   No 

Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full 

DCV to the MEP. 

Proceed to Form 4.3-2, Hydrologic Source Control BMP.
 

 

  

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

~ □ 
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4.3.1 Site Design Hydrologic Source Control BMP 

Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC 

BMPs reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all 

applicable HSC shall be provided except where they are mutually exclusive with each other, or with 

other BMPs. Mutual exclusivity may result from overlapping BMP footprints such that either would be 

potentially feasible by itself, but both could not be implemented. Please note that while there are no 

numeric standards regarding the use of HSC, if a project cannot feasibly meet BMP sizing requirements 

or cannot fully address HCOCs, feasibility of all applicable HSC must be part of demonstrating that the 

BMP system has been designed to retain the maximum feasible portion of the DCV. Complete Form 4.3-

2 to identify and calculate estimated retention volume from implementing site design HSC BMP. Refer to 

Section 5.4.1 in the TGD for more detailed guidance. 

 

 Form 4.3-2 Site Design Hydrologic Source Control BMPs (DA 1)   

1 
Implementation of Impervious Area Dispersion BMP (i.e. routing 

runoff from impervious to pervious areas), excluding impervious areas 

planned for routing to on-lot infiltration BMP:   Yes   No    
If yes, complete Items 2-5; If no, proceed to Item 6  

DA   DMA 

BMP Type 

DA   DMA 

BMP Type 

DA    DMA 

BMP Type  
(Use additional forms 

for more BMPs) 

2 
Total impervious area draining to pervious area (ft2) 0 0 0 

3 
Ratio of pervious area receiving runoff to impervious area 0 0 0 

4 
Retention volume achieved from impervious area dispersion (ft3) 

V = Item2 * Item 3 * (0.5/12), assuming retention of 0.5 inches of runoff 
0 0 0 

5 Sum of retention volume achieved from impervious area dispersion (ft3): 0 

Vretention =Sum of Item 4 for all BMPs 

6 
Implementation of Localized On-lot Infiltration BMPs (e.g. on-lot rain 

gardens):   Yes   No    
If yes, complete Items 7-13 for aggregate of all on-lot infiltration BMP in each DA; 

If no, proceed to Item 14 

DA   DMA 

BMP Type 

DA   DMA 

BMP Type 

DA    DMA 

BMP Type  
(Use additional forms 

for more BMPs) 

7 
Ponding surface area (ft2) 0 0 0 

8 
Ponding depth (ft) 0 0 0 

9 
Surface area of amended soil/gravel (ft2) 0 0 0 

10 
Average depth of amended soil/gravel (ft) 0 0 0 

11 
Average porosity of amended soil/gravel 0 0 0 

12 
Retention volume achieved from on-lot infiltration (ft3) 

Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11) 
0 0 0 

13 
Runoff volume retention from on-lot infiltration (ft3): 0 

Vretention =Sum of Item 12 for all BMPs 

14 
Implementation of evapotranspiration BMP (green, brown, or blue 

roofs):    Yes   No    
If yes, complete Items 15-20.  If no, proceed to Item 21 

DA   DMA 

BMP Type 

DA   DMA 

BMP Type 

DA    DMA 

BMP Type  
(Use additional forms 

for more BMPs) 

15 
Rooftop area planned for ET BMP (ft2)   0 0 0 

16 
Average wet season ET demand (in/day)   

Use local values, typical ~ 0.1 
0 0 0 

□ ~ 

□ ~ 

□ ~ 
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 Form 4.3-2 Site Design Hydrologic Source Control BMPs (DA 1)   

17 
Daily ET demand (ft3/day)   

Item 15 * (Item 16 / 12) 
0 0 0 

18 
Drawdown time (hrs)   

Copy Item 6 in Form 4.2-1 
0 0 0 

19 
Retention Volume (ft3)   

Vretention = Item 17 * (Item 18 / 24) 
0 0 0 

20 
Runoff volume retention from evapotranspiration BMPs (ft3): 0 

Vretention =Sum of Item 19 for all BMPs 

21 
Implementation of Street Trees:    Yes   No 

If yes, complete Items 22-25.  If no, proceed to Item 26 

DA   DMA 

BMP Type 

DA   DMA 

BMP Type 

DA    DMA 

BMP Type  
(Use additional forms 

for more BMPs) 

22 
Number of Street Trees 0 0 0 

23 
Average canopy cover over impervious area (ft2) 0 0 0 

24 
Runoff volume retention from street trees (ft3)  

Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of 0.05 inches 
0 0 0 

25 
Runoff volume retention from street tree BMPs (ft3): 0 

Vretention = Sum of Item 24 for all BMPs 

26 
Implementation of residential rain barrel/cisterns:  Yes   No  

If yes, complete Items 27-29; If no, proceed to Item 30 

DA   DMA 

BMP Type 

DA   DMA 

BMP Type 

DA    DMA 

BMP Type  
(Use additional forms 

for more BMPs) 

27 
Number of rain barrels/cisterns 0 0 0 

28 
Runoff volume retention from rain barrels/cisterns (ft3) 

Vretention = Item 27 * 3 
0 0 0 

29 
Runoff volume retention from residential rain barrels/Cisterns  (ft3): 0 

Vretention =Sum of Item 28 for all BMPs 

30 
Total Retention Volume from Site Design Hydrologic Source Control BMPs: 0 

Sum of Items 5, 13, 20, 25 and 29 

  

□ ~ 

□ ~ 
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4.3.2 Infiltration BMPs 

Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. 

Volume retention estimates are sensitive to the percolation rate used, which determines the amount of 

runoff that can be infiltrated within the specified drawdown time. The infiltration safety factor reduces 

field measured percolation to account for potential inaccuracy associated with field measurements, 

declining BMP performance over time, and compaction during construction. Appendix D of the TGD for 

WQMP provides guidance on estimating an appropriate safety factor to use in Form 4.3-3. 

 

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration 

BMPs mitigate no more than 40% of the DCV, then they are considered infeasible and the Project 

Proponent may evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5.1 of 

the TGD for WQMP) 

 

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration 

BMPs shall be implemented to the MEP (section 4.1 of the TGD for WQMP). 
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Form 4.3-3 Infiltration LID BMP – including underground BMPs (DA 1) 

1 
Remaining LID DCV not met by site design HSC BMP (ft3): 66,981  

Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 

BMP Type  
Use columns to the right to compute runoff volume retention from proposed infiltration BMP 

(select BMP from Table 5-4 in TGD for WQMP) -  Use additional forms for more BMPs 

DA 1 DMA A 

STC #1 

DA    DMA 

BMP Type  

 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

2 
Infiltration rate of underlying soils (in/hr)  

See Section 5.4.2 and Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

7.6   

3 
Infiltration safety factor   

See TGD Section 5.4.2 and Appendix D 
2.25   

4 
Design percolation rate (in/hr)   

Pdesign = Item 2 / Item 3 
3.37   

5 
Ponded water drawdown time (hr)  

Copy Item 6 in Form 4.2-1 
48   

6 
Maximum ponding depth (ft)   

BMP specific, see Table 5-4 of the TGD for WQMP for BMP design details 
5.7   

7 
Ponding Depth (ft)   

dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 
5.7   

8 
Infiltrating surface area, SABMP (ft2)  

the lesser of the area needed for infiltration of full DCV or minimum space requirements from 

Table 5.7 of the TGD for WQMP 

15,515   

9 
Amended soil depth, dmedia (ft)   

Only included in certain BMP types, see  Table 5-4 in the TGD for WQMP for reference to BMP 

design details 

n/a   

10 
Amended soil porosity n/a   

11 
Gravel depth, dmedia (ft)  

Only included in certain BMP types,  see Table 5-4 of the TGD for WQMP for BMP design 

details 

0.75   

12 
Gravel porosity 0.40   

13 
Duration of storm as basin is filling (hrs)   

Typical ~ 3hrs 
3   

14 
Above Ground Retention Volume (ft3)   

Vretention = Item 8 * [Item7 + (Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 
n/a   

15 
Underground Retention Volume (ft3)   

Volume determined using manufacturer’s specifications and calculations 
67,102   

16 
Total Retention Volume from LID Infiltration BMPs: 67,102 

(Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 100% 

Retention% = Item 16 / Form 4.2-1 Item 7 

18 
Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? 

 Yes   No 
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such 

that the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD 

for WQMP) for the applicable category of development and repeat all above calculations. 

~ □ 
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Form 4.3-4 Infiltration LID BMP – including underground BMPs (DA 2) 

1 
Remaining LID DCV not met by site design HSC BMP (ft3): 31,783 

Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 

BMP Type  
Use columns to the right to compute runoff volume retention from proposed infiltration BMP 

(select BMP from Table 5-4 in TGD for WQMP) -  Use additional forms for more BMPs 

DA 1 DMA A 

STC #2 

DA    DMA 

BMP Type  

 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

2 
Infiltration rate of underlying soils (in/hr)  

See Section 5.4.2 and Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

3.0   

3 
Infiltration safety factor   

See TGD Section 5.4.2 and Appendix D 
2.0   

4 
Design percolation rate (in/hr)   

Pdesign = Item 2 / Item 3 
1.5   

5 
Ponded water drawdown time (hr)  

Copy Item 6 in Form 4.2-1 
48   

6 
Maximum ponding depth (ft)   

BMP specific, see Table 5-4 of the TGD for WQMP for BMP design details 
5.7   

7 
Ponding Depth (ft)   

dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 
5.7   

8 
Infiltrating surface area, SABMP (ft2)  

the lesser of the area needed for infiltration of full DCV or minimum space requirements from 

Table 5.7 of the TGD for WQMP 

7,474   

9 
Amended soil depth, dmedia (ft)   

Only included in certain BMP types, see  Table 5-4 in the TGD for WQMP for reference to BMP 

design details 

n/a   

10 
Amended soil porosity n/a   

11 
Gravel depth, dmedia (ft)  

Only included in certain BMP types,  see Table 5-4 of the TGD for WQMP for BMP design 

details 

0.75   

12 
Gravel porosity 0.40   

13 
Duration of storm as basin is filling (hrs)   

Typical ~ 3hrs 
3   

14 
Above Ground Retention Volume (ft3)   

Vretention = Item 8 * [Item7 + (Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 
n/a   

15 
Underground Retention Volume (ft3)   

Volume determined using manufacturer’s specifications and calculations 
31,925   

16 
Total Retention Volume from LID Infiltration BMPs: 31,925 

(Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 100% 

Retention% = Item 16 / Form 4.2-1 Item 7 

18 
Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? 

 Yes   No 
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such 

that the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD 

for WQMP) for the applicable category of development and repeat all above calculations. 

~ □ 
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Form 4.3-5 Infiltration LID BMP – including underground BMPs (DA 3) 

1 
Remaining LID DCV not met by site design HSC BMP (ft3): 68,032  

Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 

BMP Type  
Use columns to the right to compute runoff volume retention from proposed infiltration BMP 

(select BMP from Table 5-4 in TGD for WQMP) -  Use additional forms for more BMPs 

DA 1 DMA A 

STC #3 

DA    DMA 

BMP Type  

 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

2 
Infiltration rate of underlying soils (in/hr)  

See Section 5.4.2 and Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

5.77   

3 
Infiltration safety factor   

See TGD Section 5.4.2 and Appendix D 
2.25   

4 
Design percolation rate (in/hr)   

Pdesign = Item 2 / Item 3 
3.37   

5 
Ponded water drawdown time (hr)  

Copy Item 6 in Form 4.2-1 
48   

6 
Maximum ponding depth (ft)   

BMP specific, see Table 5-4 of the TGD for WQMP for BMP design details 
5.7   

7 
Ponding Depth (ft)   

dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 
5.7   

8 
Infiltrating surface area, SABMP (ft2)  

the lesser of the area needed for infiltration of full DCV or minimum space requirements from 

Table 5.7 of the TGD for WQMP 

15,758   

9 
Amended soil depth, dmedia (ft)   

Only included in certain BMP types, see  Table 5-4 in the TGD for WQMP for reference to BMP 

design details 

n/a   

10 
Amended soil porosity n/a   

11 
Gravel depth, dmedia (ft)  

Only included in certain BMP types,  see Table 5-4 of the TGD for WQMP for BMP design 

details 

0.75   

12 
Gravel porosity 0.40   

13 
Duration of storm as basin is filling (hrs)   

Typical ~ 3hrs 
3   

14 
Above Ground Retention Volume (ft3)   

Vretention = Item 8 * [Item7 + (Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 
n/a   

15 
Underground Retention Volume (ft3)   

Volume determined using manufacturer’s specifications and calculations 
68,077   

16 
Total Retention Volume from LID Infiltration BMPs: 68,077 

(Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 100% 

Retention% = Item 16 / Form 4.2-1 Item 7 

18 
Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? 

 Yes   No 
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such 

that the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD 

for WQMP) for the applicable category of development and repeat all above calculations. 

~ □ 
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Form 4.3-6 Infiltration LID BMP – including underground BMPs (DA 4) 

1 
Remaining LID DCV not met by site design HSC BMP (ft3): 82,833 

Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 

BMP Type  
Use columns to the right to compute runoff volume retention from proposed infiltration BMP 

(select BMP from Table 5-4 in TGD for WQMP) -  Use additional forms for more BMPs 

DA 1 DMA A 

STC #4 

DA    DMA 

BMP Type  

 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

2 
Infiltration rate of underlying soils (in/hr)  

See Section 5.4.2 and Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

5.7   

3 
Infiltration safety factor   

See TGD Section 5.4.2 and Appendix D 
2.25   

4 
Design percolation rate (in/hr)   

Pdesign = Item 2 / Item 3 
2.53   

5 
Ponded water drawdown time (hr)  

Copy Item 6 in Form 4.2-1 
48   

6 
Maximum ponding depth (ft)   

BMP specific, see Table 5-4 of the TGD for WQMP for BMP design details 
5.7   

7 
Ponding Depth (ft)   

dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 
5.7   

8 
Infiltrating surface area, SABMP (ft2)  

the lesser of the area needed for infiltration of full DCV or minimum space requirements from 

Table 5.7 of the TGD for WQMP 

19,136   

9 
Amended soil depth, dmedia (ft)   

Only included in certain BMP types, see  Table 5-4 in the TGD for WQMP for reference to BMP 

design details 

n/a   

10 
Amended soil porosity n/a   

11 
Gravel depth, dmedia (ft)  

Only included in certain BMP types,  see Table 5-4 of the TGD for WQMP for BMP design 

details 

0.75   

12 
Gravel porosity 0.40   

13 
Duration of storm as basin is filling (hrs)   

Typical ~ 3hrs 
3   

14 
Above Ground Retention Volume (ft3)   

Vretention = Item 8 * [Item7 + (Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 
n/a   

15 
Underground Retention Volume (ft3)   

Volume determined using manufacturer’s specifications and calculations 
82,928   

16 
Total Retention Volume from LID Infiltration BMPs: 82,928 

(Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 100% 

Retention% = Item 16 / Form 4.2-1 Item 7 

18 
Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? 

 Yes   No 
If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such 

that the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD 

for WQMP) for the applicable category of development and repeat all above calculations. 
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4.3.3 Harvest and Use BMP 

 

Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration 

BMPs. Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs. 

 

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured 

stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in 

San Bernardino County, the volume of water that can be used within a specified drawdown period is 

relatively low. The bottom portion of Form 4.3-4 facilitates the necessary computations to show 

infeasibility if a minimum incremental benefit of 40 percent of the LID DCV would not be achievable with 

MEP implementation of on-site harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP). 

 

Form 4.3-7 Harvest and Use BMPs (DA 1) 

1 
Remaining LID DCV not met by site design HSC or infiltration BMP (ft3): 0 

Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 – Form 4.3-3 Item 16 

BMP Type(s)  
Compute runoff volume retention from proposed harvest and use BMP 

(Select BMPs from Table 5-4 of the TGD for WQMP) -  Use additional forms 

for more BMPs 

DA    DMA 

BMP Type  
(Use additional 

forms for more 

BMPs) 

DA    DMA 

BMP Type  
(Use additional 

forms for more 

BMPs) 

DA    DMA 

BMP Type  
(Use additional 

forms for more 

BMPs) 

2 
Describe cistern or runoff detention facility n/a n/a n/a 

3 
Storage volume for proposed detention type (ft3)  

Volume of cistern 
0 0 0 

4 
Landscaped area planned for use of harvested stormwater (ft2) 0 0 0 

5 
Average wet season daily irrigation demand (in/day)  

Use local values, typical ~ 0.1 in/day 
0 0 0 

6 
Daily water demand (ft3/day)  

Item 4 * (Item 5 / 12) 
0 0 0 

7 
Drawdown time (hrs)   

Copy Item 6 from Form 4.2-1 
0 0 0 

8 
Retention Volume (ft3) 

Vretention = Minimum of (Item 3) or (Item 6 * (Item 7 / 24)) 
0 0 0 

9 
Total Retention Volume (ft3) from Harvest and Use BMP: 0 

Sum of Item 8 for all harvest and use BMP included in plan 

10 
Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs?  Yes   No 

If yes, demonstrate conformance using Form 4.3-10.  If no, then re-evaluate combinations of all LID BMP and optimize their implementation such 

that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot be 

mitigated after this optimization process, proceed to Section 4.3.4. 
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4.3.4 Biotreatment BMP 

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 

infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the 

effectiveness of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 

of the TGD for WQMP). 

 

Use Form 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to 

biotreat the remaining unmet LID DCV. Biotreatment computations are included as follows: 

 

• Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. 

bioretention w/underdrains); 

• Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. 

constructed wetlands); 

• Use Form 4.3-8 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales) 

 

Form 4.3-8 Selection and Evaluation of Biotreatment BMP (DA 1) 

1
 Remaining LID DCV not met by site design HSC, 

infiltration, or harvest and use BMP for potential 

biotreatment (ft3): 0 
Form 4.2-1 Item 7 – Form 4.3-2 Item 30 – Form 4.3-3 Item 16- Form 

4.3-4 Item 9 

List pollutants of concern  
Copy from Form 2.3-1 

none 

2
 Biotreatment BMP Selected 

(Select biotreatment BMP(s) necessary to 

ensure all pollutants of concern are 

addressed through Unit Operations and 

Processes, described in Table 5-5 of the TGD 

for WQMP) 

Volume-based biotreatment 
Use Forms 4.3-6 and 4.3-7 to compute 

treated volume 

Flow-based biotreatment 
Use Form 4.3-8 to compute treated volume 

  Bioretention with underdrain 

  Planter box with underdrain 

  Constructed wetlands 

  Wet extended detention 

  Dry extended detention 

  Vegetated swale 

  Vegetated filter strip 

  Proprietary biotreatment 

3
 Volume biotreated in volume based 

biotreatment BMP (ft3): 0 
Form 4.3-6 Item 15 + Form 4.3-7 Item 13 

4 Compute remaining LID DCV with 

implementation of volume based 

biotreatment BMP (ft3):  0 
Item 1 – Item 3 

5
 Remaining fraction of LID DCV for 

sizing flow based biotreatment BMP: 

0% 
Item 4 / Item 1 

6
 Flow-based biotreatment BMP capacity provided (cfs): 0 

Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to provide biotreatment of remaining percentage of unmet LID DCV 

(Item 5), for the project’s precipitation zone (Form 3-1 Item 1) 

7
 Metrics for MEP determination: 

Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 

of the TGD for WQMP for the proposed category of development:  
If maximized on-site retention BMPs is feasible for partial capture, then LID BMP implementation must be optimized to retain and 

infiltrate the maximum portion of the DCV possible within the prescribed minimum effective area. The remaining portion of the DCV 

shall then be mitigated using biotreatment BMP. 
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Form 4.3-9 Volume Based Biotreatment (DA 1) 

Bioretention and Planter Boxes with Underdrains 

Biotreatment BMP Type  
(Bioretention w/underdrain, planter box w/underdrain, other comparable BMP) 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

1 
Pollutants addressed with BMP     

List all pollutant of concern that will be effectively reduced through specific Unit Operations and 

Processes described in Table 5-5 of the TGD for WQMP 

n/a n/a n/a 

2 
Amended soil infiltration rate  

Typical ~ 5.0 
0 0 0 

3 
Amended soil infiltration safety factor  

Typical ~ 2.0 
0 0 0 

4 
Amended soil design percolation rate (in/hr)  

Pdesign = Item 2 / Item 3 
0 0 0 

5 
Ponded water drawdown time (hr)  

Copy Item 6 from Form 4.2-1 
0 0 0 

6 
Maximum ponding depth (ft)  

 see Table 5-6 of the TGD for WQMP for reference to BMP design details 
0 0 0 

7 
Ponding Depth (ft)   

dBMP = Minimum of (1/12 * Item 4 * Item 5) or Item 6 
0 0 0 

8 
Amended soil surface area (ft2) 0 0 0 

9 
Amended soil depth (ft)  

 see Table 5-6 of the TGD for WQMP for reference to BMP design details 
0 0 0 

10 
Amended soil porosity, n 0 0 0 

11 
Gravel depth (ft)   

see Table 5-6 of the TGD for WQMP for reference to BMP design details 
0 0 0 

12 
Gravel porosity, n 0 0 0 

13 
 Duration of storm as basin is filling (hrs)   

Typical ~ 3hrs 
0 0 0 

14 
Biotreated Volume (ft3)      

Vbiotreated = Item 8 * [(Item 7/2) + (Item 9 * Item 10) +(Item 11 * Item 12) + (Item 13 * (Item 4 / 

12))] 

0 0 0 

15 
Total biotreated  volume from bioretention and/or planter box  with underdrains BMP: 0 

Sum of Item 14 for all volume-based BMPs included in this form 

  



Water Quality Management Plan (WQMP) 

9th & Vineyard 

 

CP Logistics Vineyard LLC 4-26 

 

Form 4.3-10 Volume Based Biotreatment (DA 1) 

Constructed Wetlands and Extended Detention 

Biotreatment BMP Type 

Constructed wetlands, extended wet detention, extended dry detention, or other 

comparable proprietary BMP. If BMP includes multiple modules (e.g. forebay and main 

basin), provide separate estimates for storage and pollutants treated in each module. 

DA    DMA 

BMP Type  
(Use additional forms 

for more BMPs) 

DA    DMA 

BMP Type  
(Use additional forms 

for more BMPs) 

Forebay Basin Forebay Basin 

1 
Pollutants addressed with BMP forebay and basin 

List all pollutant of concern that will be effectively reduced through specific Unit 

Operations and Processes described in Table 5-5 of the TGD for WQMP 

n/a n/a n/a n/a 

2 
Bottom width (ft) 0 0 0 0 

3 
Bottom length (ft) 0 0 0 0 

4 
Bottom area (ft2)  

Abottom = Item 2 * Item 3 
0 0 0 0 

5 
Side slope (ft/ft)   0 0 0 0 

6 
Depth of storage (ft)  0 0 0 0 

7 
Water surface area (ft2)  

Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6)) 
0 0 0 0 

8 
Storage volume (ft3)  

For BMP with a forebay, ensure fraction of total storage is within ranges specified in BMP 

specific fact sheets, see Table 5-6 of the TGD for WQMP for reference to BMP design 

details 

V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)^0.5]  

0 0 0 0 

9 
Drawdown Time (hrs)   

Copy Item 6 from Form 2.1 
0 0 

10 
Outflow rate (cfs)  

QBMP = (Item 8forebay + Item 8basin) / (Item 9 * 3600) 
0 0 

11 
Duration of design storm event (hrs)

 0 0 

12 
Biotreated Volume (ft3)  

Vbiotreated = (Item 8forebay + Item 8basin) +( Item 10 * Item 11 * 3600) 
0 0 

13 
Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention:  0 

(Sum of Item 12 for all BMP included in plan) 
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Form 4.3-11 Flow Based Biotreatment (DA 1) 

Biotreatment BMP Type 

Vegetated swale, vegetated filter strip, or other comparable proprietary BMP 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

DA    DMA 

BMP Type  
(Use 

additional 

forms for 

more BMPs) 

1 
Pollutants addressed with BMP 

List all pollutant of concern that will be effectively reduced through specific Unit Operations 

and Processes described in TGD Table 5-5 

n/a n/a n/a 

2 
Flow depth for water quality treatment (ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP design details 
0 0 0 

3 
Bed slope (ft/ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP design details 
0 0 0 

4 
Manning's roughness coefficient 0 0 0 

5 
Bottom width (ft)  

bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * Item 2^1.67 * Item 3^0.5) 
0 0 0 

6 
Side Slope (ft/ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP design details 
0 0 0 

7 
Cross sectional area (ft2)  

A = (Item 5 * Item 2) + (Item 6 * Item 2^2) 
0 0 0 

8 
Water quality flow velocity (ft/sec) 

V =  Form 4.3-5 Item 6 / Item 7 
0 0 0 

9 
Hydraulic residence time (min)  

Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to BMP design details 
0 0 0 

10 
Length of flow based BMP (ft) 

L = Item 8 * Item 9 * 60 
0 0 0 

11 
Water surface area at water quality flow depth (ft2)  

SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10 
0 0 0 
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4.3.5 Conformance Summary 

Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic 

source control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is 

used to describe the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and 

provides methods for computing remaining volume to be addressed in an alternative compliance plan. If 

the project has more than one outlet, then complete additional versions of this form for each outlet. 

 

Form 4.3-12 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 1) 

1 
Total LID DCV for the Project DA-1 (ft3): 66,981 

Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design hydrologic source control LID BMP (ft3): 0 

Copy Item 30 in Form 4.3-2 

3 
On-site retention with LID infiltration BMP (ft3): 67,102 

Copy Item 16 in Form 4.3-3 

4 
On-site retention with LID harvest and use BMP (ft3): 0 

Copy Item 9 in Form 4.3-4 

5 
On-site biotreatment with volume based biotreatment BMP (ft3): 0 

Copy Item 3 in Form 4.3-5 

6 
Flow capacity provided by flow based biotreatment BMP (cfs): 0 

Copy Item 6 in Form 4.3-5 

7 
LID BMP performance criteria are achieved if answer to any of the following is “Yes”: 

• Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:    Yes   No 

If yes, sum of Items 2, 3, and 4 is greater than Item 1 

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:   Yes   No 

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

• On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:   Yes   No 

If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

8 
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative 

compliance plan. Check box that describes the scenario which caused the need for alternative compliance: 

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:    

Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits 

and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - Form 2.4-1 Item 2)% 

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off-site facility:    

Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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Form 4.3-13 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 2) 

1 
Total LID DCV for the Project DA-1 (ft3): 31,783 

Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design hydrologic source control LID BMP (ft3): 0 

Copy Item 30 in Form 4.3-2 

3 
On-site retention with LID infiltration BMP (ft3): 31,925 

Copy Item 16 in Form 4.3-3 

4 
On-site retention with LID harvest and use BMP (ft3): 0 

Copy Item 9 in Form 4.3-4 

5 
On-site biotreatment with volume based biotreatment BMP (ft3): 0 

Copy Item 3 in Form 4.3-5 

6 
Flow capacity provided by flow based biotreatment BMP (cfs): 0 

Copy Item 6 in Form 4.3-5 

7 
LID BMP performance criteria are achieved if answer to any of the following is “Yes”: 

• Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:    Yes   No 

If yes, sum of Items 2, 3, and 4 is greater than Item 1 

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:   Yes   No 

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

• On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:   Yes   No 

If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

8 
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative 

compliance plan. Check box that describes the scenario which caused the need for alternative compliance: 

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:    

Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits 

and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - Form 2.4-1 Item 2)% 

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off-site facility:    

Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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Form 4.3-14 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 3) 

1 
Total LID DCV for the Project DA-1 (ft3): 68,032 

Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design hydrologic source control LID BMP (ft3): 0 

Copy Item 30 in Form 4.3-2 

3 
On-site retention with LID infiltration BMP (ft3): 68,077 

Copy Item 16 in Form 4.3-3 

4 
On-site retention with LID harvest and use BMP (ft3): 0 

Copy Item 9 in Form 4.3-4 

5 
On-site biotreatment with volume based biotreatment BMP (ft3): 0 

Copy Item 3 in Form 4.3-5 

6 
Flow capacity provided by flow based biotreatment BMP (cfs): 0 

Copy Item 6 in Form 4.3-5 

7 
LID BMP performance criteria are achieved if answer to any of the following is “Yes”: 

• Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:    Yes   No 

If yes, sum of Items 2, 3, and 4 is greater than Item 1 

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:   Yes   No 

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

• On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:   Yes   No 

If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

8 
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative 

compliance plan. Check box that describes the scenario which caused the need for alternative compliance: 

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:    

Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits 

and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - Form 2.4-1 Item 2)% 

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off-site facility:    

Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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Form 4.3-15 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 4) 

1 
Total LID DCV for the Project DA-1 (ft3): 82,833 

Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design hydrologic source control LID BMP (ft3): 0 

Copy Item 30 in Form 4.3-2 

3 
On-site retention with LID infiltration BMP (ft3): 82,928 

Copy Item 16 in Form 4.3-3 

4 
On-site retention with LID harvest and use BMP (ft3): 0 

Copy Item 9 in Form 4.3-4 

5 
On-site biotreatment with volume based biotreatment BMP (ft3): 0 

Copy Item 3 in Form 4.3-5 

6 
Flow capacity provided by flow based biotreatment BMP (cfs): 0 

Copy Item 6 in Form 4.3-5 

7 
LID BMP performance criteria are achieved if answer to any of the following is “Yes”: 

• Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:    Yes   No 

If yes, sum of Items 2, 3, and 4 is greater than Item 1 

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:   Yes   No 

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

• On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 

pollutants of concern for full LID DCV:   Yes   No 

If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

8 
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative 

compliance plan. Check box that describes the scenario which caused the need for alternative compliance: 

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 

capture:    

Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits 

and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - Form 2.4-1 Item 2)% 

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 

are more effective when managed in at an off-site facility:    

Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 

regional watershed 
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4.3.6 Hydromodification Control BMP 

Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented, 

needed to address HCOC, and the increase in time of concentration and decrease in peak runoff 

necessary to meet targets for protection of waterbodies with a potential HCOC. Describe 

hydromodification control BMP that address HCOC, which may include off-site BMP and/or in-stream 

controls. Section 5.6 of the TGD for WQMP provides additional details on selection and evaluation of 

hydromodification control BMP. 

 

Form 4.3-16 Hydromodification Control BMPs (DA 1) 

1 
Volume reduction needed for HCOC 

performance criteria (ft3): 0 

(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1 

2 
On-site retention with site design hydrologic source control, infiltration, 

and harvest and use LID BMP (ft3): 0 
Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate option to increase implementation of on-

site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in excess of LID DCV toward achieving 

HCOC volume reduction 

3 
Remaining volume for HCOC 

volume capture (ft3): 0 

Item 1 – Item 2 

4 
Volume capture provided by incorporating additional on-site or off-site retention BMPs 

(ft3): 0 

Existing downstream BMP may be used to demonstrate additional volume capture (if so, attach to this 

WQMP a hydrologic analysis showing how the additional volume would be retained during a 2-yr storm 

event for the regional watershed) 

5 
If Item 4 is less than Item 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to 

hydromodification    
Attach in-stream control BMP selection and evaluation to this WQMP 

6 
Is Form 4.2-2 Item 11 less than or equal to 5%:    Yes   No 

If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below: 

• Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site 

or off-site retention BMP   

BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through 

hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater 

than the addition time of concentration requirement in Form 4.2-4 Item 15) 

• Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope 

and increasing cross-sectional area and roughness for proposed on-site conveyance facilities  

• Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 

hydromodification, in a plan approved and signed by a licensed engineer in the State of California   

7 
Form 4.2-2 Item 12 less than or equal to 5%:    Yes   No 

If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below: 

• Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-

site retention BMPs   

BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction 

through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced 

during a 2-yr storm event) 

• Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 

hydromodification, in a plan approved and signed by a licensed engineer in the State of California   

 

  

□ 

□ □ 

□ 

□ 

□ 

□ □ 

□ 

□ 
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4.4 Alternative Compliance Plan (if applicable) 

Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest 

and use, or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative 

compliance plan to address the remainder of the LID DCV. Depending on project type some projects may 

qualify for water quality credits that can be applied to reduce the DCV that must be treated prior to 

development of an alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 

8 includes instructions on how to apply water quality credits when computing the DCV that must be met 

through alternative compliance. Alternative compliance plans may include one or more of the following 

elements: 

 

• On-site structural treatment control BMP - All treatment control BMP should be located as close 

to possible to the pollutant sources and should not be located within receiving waters; 

• Off-site structural treatment control BMP - Pollutant removal should occur prior to discharge of 

runoff to receiving waters; 

• Urban runoff fund or In-lieu program, if available 

 

Depending upon the proposed alternative compliance plan, approval by the executive officer may or 

may not be required (see Section 6 of the TGD for WQMP). 
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Section 5 Inspection and Maintenance 

Responsibility for Post Construction BMP 
All BMP included as part of the project WQMP are required to be maintained through regular scheduled 

inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for 

WQMP). Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms 

as needed. The WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and 

may require a Maintenance Agreement (consult the jurisdiction’s LIP). If a Maintenance Agreement is 

required, it must also be attached to the WQMP. 

 

Form 5-1 BMP Inspection and Maintenance 

BMP 
Responsible 

Party(ies) 
Inspection/Maintenance Activities Required 

Minimum Frequency of 

Activities 

Underground 

Infiltration Chambers 
Owner 

The isolator row shall be inspected for debris and 

sediment accumulations and maintained by a 

qualified technician and he/she will properly 

dispose of all wastes and inspect for standing water. 

A manhole is installed in order to inspect and 

maintain the inlet row. All entry into the chamber 

system must be done per OSHA codes to ensure 

operator and inspector safety. Inspection ports 

should be checked 48 hours after storm events to 

see that the water is draining down, at least once 

each rainy season, following a major storm event. 

Records shall be maintained by owner to document 

inspections. 

The isolator row shall be 

inspected semi-annually (by 

October 1st and February 1st) 

and cleaned by water-flush and 

vacuum when solids 

accumulate to 3" depth. 

Maintenance to be conducted 

through service contract with 

the vendor or equally qualified 

contractor. 

Drain Inserts Owner 

Visually inspect for defects and illegal dumping. 

Notify proper authorities if illegal dumping has 

occurred. Using an industrial vacuum, the collected 

materials shall be removed from the filter basket 

and disposed of properly. Inspect biosorb 

hydrocarbon boom and replace as necessary. 

Four times per year or 

following any rain event that 

would potentially accumulate a 

large amount of debris in the 

system. Replace boom twice 

per year, at a minimum. 

Storm Drain Stenciled 

Message 
Owner 

Visually inspect for legibility and replace or repaint 

as necessary. Annually 

N1: Education of 

Property Owners, 

Tenants and 

Occupants on 

Stormwater BMPs 

Owner 

Property owner will familiarize him/herself with the 

educational materials in Attachment “E” and the 

contents of the WQMP. 

Annually (January) for all 

employees and within 2 

months for new hires. 

N2: Activity 

Restrictions 
Owner 

Activities are restricted to only those for which a 

BMP has been implemented. The owner shall 

develop ongoing activity restrictions that include 

those that have the potential to create adverse 

impacts on water quality.  Activities include, but are 

not limited to: handling and disposal of 

contaminants, fertilizer and pesticide application 

restrictions, litter control and pick-up, and vehicle 

or equipment repair as well as any other activities 

that may potentially contribute to water pollution. 

Ongoing 
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Form 5-1 BMP Inspection and Maintenance 

N3: Landscape 

Management BMPs 
Owner 

Irrigation must be consistent with City’s Water 

Conservation Ordinance. Fertilizer and pesticide 

usage will be consistent with County Management 

Guidelines for Use of Fertilizers and Pesticides. 

Ongoing 

N4: BMP 

Maintenance 
Owner 

BMP maintenance, implementation schedules, and 

responsible parties are included with each specific 

BMP narrative. 

As described in each BMP listed 

within this form. 

N7: Spill Contingency 

Plan 
Owner 

Owner/tenant will have a spill contingency plan, a 

separate document, based on specific site needs. 
Ongoing 

N10: Uniform Fire 

Code Implementation 
Owner 

If applicable, owner will comply with Article 80 of 

the Uniform Fire Code enforced by the fire 

protection agency. The facility operators will be 

educated annually regarding requirements for 

handling, storage and proper disposal of hazardous 

substances. 

Ongoing 

N11: Litter/Debris 

Control Program 
Owner 

Contract with their landscape maintenance firm to 

provide this service during regularly schedule 

maintenance. They are required to implement trash 

management and litter control procedures in the 

common areas aimed at reducing pollution of 

drainage water. 

Weekly 

N12: Employee 

Training 
Owner 

The owner will ensure that tenants are also familiar 

with onsite BMPs and necessary maintenance 

required of the tenants. Owner will check with City 

and County at least once a year to obtain new or 

updated educational materials and provide these 

materials to tenants. Employees shall be trained to 

clean up spills and participate in ongoing 

maintenance. The WQMP requires annual employee 

training and new hires within 2 months. 

Annually (January) for all 

employees and within 2 

months for new hires. 

N13: Housekeeping 

of Loading Docks 
Owner 

Keep all fluids indoors. Clean up spills immediately 

and keep spills from entering storm drain system.  

No direct discharges into the storm drain system. 

Area shall be inspected weekly for proper 

containment and practices with spills cleaned up 

immediately and disposed of properly. 

Ongoing 

N14: Catch Basin 

Inspection Program 
Owner 

Monthly inspection by property owner’s designee. 

Inspection consists of immediate repair of any 

deterioration of the structures and maintenance of 

drain inserts before and after major rain events. 

Drain insert maintenance shall be per 

manufacturer’s guidelines. 

Monthly inspection and 

maintain as necessary. 

N15: Vacuum 

Sweeping of Private 

Streets and Parking 

Lots 

Owner 

All landscape maintenance contractors will be 

required to sweep up all landscape cuttings, 

mowings and fertilizer materials off paved areas 

weekly and dispose of properly. Parking areas and 

drive ways will be swept monthly by sweeping 

contractor. 

Monthly 

N17: Comply with all 

other applicable 

NPDES permits 

Owner 

Will comply with Construction General Permit and 

Industrial General Permit (may apply for No 

Exposure Certification/NEC). 

Ongoing 
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Form 5-1 BMP Inspection and Maintenance 

S1: Provide storm 

drain system 

stenciling and 

signage (CASQA New 

Development BMP 

Handbook SD-13) 

Owner 

“No Dumping – Drains to River” stencils will be 

applied. Legibility of stencil will be maintained on a 

yearly basis. 

Annually (January) 

S3: Design and 

construct trash and 

waste storage areas 

to reduce pollution 

introduction (CASQA 

New Development 

BMP Handbook SD-

32) 

Owner 

Paved with an impervious surface, designed not to 

allow run-on from adjoining areas, designed to 

divert drainage from adjoining roofs and pavements 

diverted around the area, screened or walled to 

prevent off-site transport of trash. Detail to be 

provided once available. 

Ongoing 

S4: Use efficient 

irrigation systems & 

landscape design, 

water conservation, 

smart controllers, 

and source control 

(Statewide Model 

Landscape 

Ordinance; CASQA 

New Development 

BMP Handbook SD-

12) 

Owner 

Irrigation systems shall include reducers or shutoff 

valves triggered by a pressure drop to control water 

loss in the event of broken sprinkler heads or lines. 

Timers will be used to avoid over watering and 

watering cycles and duration shall be adjusted 

seasonally by the landscape maintenance 

contractor. The landscaping areas will be grouped 

with plants that have similar water requirements. 

Native or drought tolerant species shall also be used 

where appropriate to reduce excess irrigation 

runoff and promote surface filtration. 

Adjust watering cycles and 

duration seasonally / quarterly 

(Oct, Jan, Apr, and Jul). 
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Section 6 WQMP Attachments 

6.1 Site Plan and Drainage Plan 

Include a site plan and drainage plan sheet set containing the following minimum information: 

 

• Project location 

• Site boundary 

• Land uses and land covers, as applicable 

• Suitability/feasibility constraints 

• Structural Source Control BMP locations 

• Site Design Hydrologic Source Control BMP locations 

• LID BMP details 

• Drainage delineations and flow information 

• Drainage connections 

 

See Attachment C for Site and Drainage Plan. 

 

6.2 Electronic Data Submittal 

Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not 

require specialized software to open. If the local jurisdiction requires specialized electronic document 

formats (consult the LIP), this section will describe the contents (e.g., layering, nomenclature, geo-

referencing, etc.) of these documents so that they may be interpreted efficiently and accurately. 

 

6.3 Post Construction 

Attach all O&M Plans and Memorandum of Agreement for BMP to the WQMP (Attachment D). 

 

6.4 Other Supporting Documentation 

• BMP Educational Materials (Attachment E) 

• Soil/Infiltration Report (Attachment F) 

• BMP Maintenance Material ( Attachment G) 

• Conditions of Approval (Attachment H) 

• Class V Injection Well Registration (Attachment I) 

• Activity Restrictions (Attachment J) 



Attachment A 
Existing Condition Site Photos 
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Attachment B 
BMP Design Calculations & Supporting 

Documentation 
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(1.38-2.00) (1.80-2.63) (2.33-3.42) (2.72-4.06) (3.14-5.01) (3.44-5.74) (3.70-6.49) (3.92-7.30) (4.17-8.46) (4.32-9.41)

24-hr 
2.25

(1.99-2.59)
2.99

(2.64-3.45)
3.91

(3.45-4.52)
4.63

(4.05-5.40)
5.57

(4.72-6.72)
6.27

(5.20-7.71)
6.95

(5.63-8.76)
7.63

(6.02-9.89)
8.53

(6.45-11.5)
9.19

(6.72-12.8)

2-day 
2.73

(2.42-3.15)

3.70
(3.27-4.27)

4.94
(4.35-5.71)

5.92
(5.18-6.91)

7.23
(6.12-8.71)

8.20
(6.81-10.1)

9.18
(7.44-11.6)

10.2
(8.01-13.2)

11.5
(8.68-15.5)

12.5
(9.13-17.4)

3-day 
2.93

(2.60-3.38)
4.04

(3.57-4.66)
5.46

(4.82-6.32)
6.61

(5.78-7.71)
8.14

(6.89-9.81)
9.30

(7.72-11.4)
10.5

(8.48-13.2)
11.7

(9.19-15.1)
13.3

(10.0-17.9)
14.5

(10.6-20.2)

4-day 
3.17

(2.80-3.65)
4.41

(3.90-5.09)
6.01

(5.30-6.96)
7.31

(6.39-8.53)
9.05

(7.67-10.9)
10.4

(8.61-12.8)
11.7

(9.50-14.8)
13.1

(10.3-17.0)
15.0

(11.3-20.2)
16.4

(12.0-22.9)

7-day 
3.64

(3.22-4.20)

5.15
(4.55-5.94)

7.11
(6.27-8.22)

8.70
(7.61-10.1)

10.9
(9.19-13.1)

12.5
(10.4-15.4)

14.2
(11.5-17.9)

15.9
(12.6-20.6)

18.3
(13.8-24.7)

20.1
(14.7-28.1)

10-day 
3.93

(3.48-4.53)
5.60

(4.95-6.46)
7.78

(6.86-9.01)
9.57

(8.37-11.2)
12.0

(10.2-14.5)
13.9

(11.5-17.1)
15.8

(12.8-19.9)
17.8

(14.0-23.0)
20.5

(15.5-27.6)
22.6

(16.5-31.5)

20-day 
4.71

(4.17-5.43)
6.79

(6.00-7.83)
9.55

(8.42-11.0)
11.8

(10.3-13.8)
15.0

(12.7-18.0)
17.4

(14.5-21.5)
20.0

(16.2-25.2)
22.7

(17.8-29.3)
26.3

(19.9-35.5)
29.3

(21.4-40.8)

30-day 
5.53

(4.90-6.38)

7.95
(7.03-9.17)

11.2
(9.88-13.0)

13.9
(12.2-16.2)

17.7
(15.0-21.3)

20.7
(17.2-25.5)

23.8
(19.3-30.0)

27.1
(21.4-35.2)

31.8
(24.0-42.9)

35.5
(25.9-49.5)

45-day 
6.68

(5.91-7.70)
9.46

(8.37-10.9)
13.3

(11.7-15.4)
16.5

(14.4-19.2)
21.0

(17.8-25.4)
24.7

(20.5-30.4)
28.5

(23.1-36.0)
32.7

(25.7-42.3)
38.5

(29.1-51.9)
43.2

(31.6-60.3)

60-day 
7.83

(6.93-9.02)
10.9

(9.64-12.6)
15.1

(13.4-17.5)
18.8

(16.4-21.9)
24.0

(20.3-28.9)
28.2

(23.4-34.6)
32.6

(26.4-41.1)
37.5

(29.5-48.5)
44.4

(33.6-59.9)
50.1

(36.6-69.9)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given duration and average 
recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP) 
estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 document for more information. 

Estimates from the table in CSV format: Precipitation frequency estimates  Submit

Main Link Categories:
Home | OWP

US Department of Commerce

National Oceanic and Atmospheric Administration

National Weather Service

Office of Water Prediction (OWP)

1325 East West Highway 

Silver Spring, MD 20910 

Page Author: HDSC webmaster
Page last modified: April 21, 2017 

Map Disclaimer

Disclaimer

Credits

Glossary

Privacy Policy

About Us

Career Opportunities

Page 2 of 2PF Map: Contiguous US

9/10/2018https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=ca

L__JI II II II II II II II II II I 

DI 11 11 11 11 11 11 

DI II II II II II II 
DI 11 I 

DI II I 

I IL__J 



Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

Worksheet H: Factor of Safety and Design Infiltration Rate Worksheet 
Applicable to: DA 1 DMA A 

Factor Category Factor Description 

Assigned 

Weight (w) 

Factor 

Value (v) 

Product (p) 

p = w x v 

A 
Suitability 

Assessment 

Soil assessment methods 0.25 1 0.25 

Predominant soil texture 0.25 1 0.25 

Site soil variability 0.25 1 0.25 

Depth to groundwater / impervious 

layer 
0.25 1 0.25 

Suitability Assessment Safety Factor, SA = Σp 1.00 

B Design 

Tributary area size 0.25 3 0.75 

Level of pretreatment/ expected 

sediment loads 
0.25 2 0.50 

Redundancy 0.25 3 0.75 

Compaction during construction 0.25 1 0.25 

Design Safety Factor, SB = Σp 2.25 

Combined Safety Factor, STOT= SA x SB  2.25 

Measured Infiltration Rate, inch/hr, KM 

(corrected for test-specific bias) 
7.6 

Design Infiltration Rate, in/hr, KDESIGN = KM / STOT 3.37 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

A double-ring infiltrometer was conducted at the location of the infiltration facility to support a 

minimum measured infiltration result of 7.6 in/hr. The design infiltration rate is 3.37 in/hr after 

applying the appropriate safety factor. This design rate is suitable for infiltration facilities. 

Level of Pretreatment: The project proposes to utilize drain inserts as pretreatment to the BMPs. It 

appears that this would be considered a "high concern" since the land use will have high traffic 

areas. However, the BMP treats runoff from relatively cleans surfaces such as rooftops, which 

makes up a majority of the project, and would be considered a “low concern.” With this rationale, 

we will utilize a “medium concern” for consideration of the pretreatment factor. 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 

combined adjustment factor shall not exceed 9.0. 

 



Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

Worksheet H: Factor of Safety and Design Infiltration Rate Worksheet 
Applicable to: DA 2 DMA A 

Factor Category Factor Description 

Assigned 

Weight (w) 

Factor 

Value (v) 

Product (p) 

p = w x v 

A 
Suitability 

Assessment 

Soil assessment methods 0.25 1 0.25 

Predominant soil texture 0.25 1 0.25 

Site soil variability 0.25 1 0.25 

Depth to groundwater / impervious 

layer 
0.25 1 0.25 

Suitability Assessment Safety Factor, SA = Σp 1.00 

B Design 

Tributary area size 0.25 2 0.50 

Level of pretreatment/ expected 

sediment loads 
0.25 2 0.50 

Redundancy 0.25 3 0.75 

Compaction during construction 0.25 1 0.25 

Design Safety Factor, SB = Σp 2.00 

Combined Safety Factor, STOT= SA x SB  2.00 

Measured Infiltration Rate, inch/hr, KM 

(corrected for test-specific bias) 
3.0 

Design Infiltration Rate, in/hr, KDESIGN = KM / STOT 1.5 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

A double-ring infiltrometer will be conducted at the location of the infiltration facility to support a 

minimum measured infiltration result of 3.0 in/hr. The design infiltration rate is 1.5 in/hr after 

applying the appropriate safety factor. This design rate is suitable for infiltration facilities. 

Level of Pretreatment: The project proposes to utilize drain inserts as pretreatment to the BMPs. It 

appears that this would be considered a "high concern" since the land use will have high traffic 

areas. However, the BMP treats runoff from relatively cleans surfaces such as rooftops, which 

makes up a majority of the project, and would be considered a “low concern.” With this rationale, 

we will utilize a “medium concern” for consideration of the pretreatment factor. 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 

combined adjustment factor shall not exceed 9.0. 

 



Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

Worksheet H: Factor of Safety and Design Infiltration Rate Worksheet 
Applicable to: DA 3 DMA A 

Factor Category Factor Description 

Assigned 

Weight (w) 

Factor 

Value (v) 

Product (p) 

p = w x v 

A 
Suitability 

Assessment 

Soil assessment methods 0.25 1 0.25 

Predominant soil texture 0.25 1 0.25 

Site soil variability 0.25 1 0.25 

Depth to groundwater / impervious 

layer 
0.25 1 0.25 

Suitability Assessment Safety Factor, SA = Σp 1.00 

B Design 

Tributary area size 0.25 3 0.75 

Level of pretreatment/ expected 

sediment loads 
0.25 2 0.50 

Redundancy 0.25 3 0.75 

Compaction during construction 0.25 1 0.25 

Design Safety Factor, SB = Σp 2.25 

Combined Safety Factor, STOT= SA x SB  2.25 

Measured Infiltration Rate, inch/hr, KM 

(corrected for test-specific bias) 
13.0 

Design Infiltration Rate, in/hr, KDESIGN = KM / STOT 5.77 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

A double-ring infiltrometer was conducted at the location of the infiltration facility to support a 

minimum measured infiltration result of 13.0 in/hr. The design infiltration rate is 5.77 in/hr after 

applying the appropriate safety factor. This design rate is suitable for infiltration facilities. 

Level of Pretreatment: The project proposes to utilize drain inserts as pretreatment to the BMPs. It 

appears that this would be considered a "high concern" since the land use will have high traffic 

areas. However, the BMP treats runoff from relatively cleans surfaces such as rooftops, which 

makes up a majority of the project, and would be considered a “low concern.” With this rationale, 

we will utilize a “medium concern” for consideration of the pretreatment factor. 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 

combined adjustment factor shall not exceed 9.0. 

 



Worksheets from Orange County Technical Guidance Document (5-19-2011) 
See TGD for instructions and/or examples related to these worksheets 

www.ocwatersheds.com/WQMP.aspx 

Worksheet H: Factor of Safety and Design Infiltration Rate Worksheet 
Applicable to: DA 4 DMA A 

Factor Category Factor Description 

Assigned 

Weight (w) 

Factor 

Value (v) 

Product (p) 

p = w x v 

A 
Suitability 

Assessment 

Soil assessment methods 0.25 1 0.25 

Predominant soil texture 0.25 1 0.25 

Site soil variability 0.25 1 0.25 

Depth to groundwater / impervious 

layer 
0.25 1 0.25 

Suitability Assessment Safety Factor, SA = Σp 1.00 

B Design 

Tributary area size 0.25 3 0.75 

Level of pretreatment/ expected 

sediment loads 
0.25 2 0.50 

Redundancy 0.25 3 0.75 

Compaction during construction 0.25 1 0.25 

Design Safety Factor, SB = Σp 2.25 

Combined Safety Factor, STOT= SA x SB  2.25 

Measured Infiltration Rate, inch/hr, KM 

(corrected for test-specific bias) 
5.7 

Design Infiltration Rate, in/hr, KDESIGN = KM / STOT 2.53 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

A double-ring infiltrometer was conducted at the location of the infiltration facility to support a 

minimum measured infiltration result of 5.7 in/hr. The design infiltration rate is 2.53 in/hr after 

applying the appropriate safety factor. This design rate is suitable for infiltration facilities. 

Level of Pretreatment: The project proposes to utilize drain inserts as pretreatment to the BMPs. It 

appears that this would be considered a "high concern" since the land use will have high traffic 

areas. However, the BMP treats runoff from relatively cleans surfaces such as rooftops, which 

makes up a majority of the project, and would be considered a “low concern.” With this rationale, 

we will utilize a “medium concern” for consideration of the pretreatment factor. 

Note: The minimum combined adjustment factor shall not be less than 2.0 and the maximum 

combined adjustment factor shall not exceed 9.0. 

 



VOLUME-BASED BMP DESIGN 

 

CBMP = 0.858(imp)3 – 0.78(imp)2 + 0.774(imp) + 0.04 
P6 = (0.617)(1.4807) = 0.914 inches 
P0 = (1.963)(CBMP)(0.914) 
DCV = (P0 * Area) / 12 
 

DA 1 DMA A – STC #1 

Region Valley 

Drainage Area (acres) 12.75 acres 

Drainage Area (sq-ft) 555,390 sq-ft 

Impervious Coeff i = 0.95 < 1.0 

Runoff Coeff C =  0.807 

1-hr 2-yr from NOAA  0.617 

P6 Coeff 1.4807 

Mean 6-hr (P6) 0.914 

Drawdown Rate (a) 1.963 

DCV 66,981 cu-ft 

DCV 1.538 acre-ft 

   



 

 

Design infiltration rate = 3.37 in/hr 
dmax = Design infiltration rate x 48 hours = 3.37 in/hr x 48 hrs = 161.76 inches 
dBMP = [ (12 inches + 9 inches) x 0.40 ] + 60 inches = 68.4 inches 
dmax > dBMP   

~ StormTech· 
Dorcntlon •Retention •Rl!Char(IO 

S ubs urface Stormwate r M an agem ent ... 

MC-4500 Site Calculator 
System Requirements 
Units 
Required Storage Volume 
Stone Porosity On<ilstry Standard = 40%) 
Slone Abo"' Chambers (12 inch min_) 
Stone Foundation Depth (9 inch min_) 
A1erage Co\ero\erChambers (24 inch min_) 
Bed size controlled by WIDlH or LENGlH? 
Limiting WIDlH or LENGlH dimension 

Storage Volume per Chamber 
Storage Volume per End Cap 

Im rial 
66981 

40 
12 
9 

24 
WIDlH 

50 

162_6 
108-6 

Controlled by Width (Rows) 

Maximum Width = 50 

1 row of 82 chambers 
4 row of 81 chambers 

Maximum Length = 337_2 
Maximum Width = 46-7 

t 

CF 
% 
inches 
inches 
inches 

feel 

CF 
CF 

feel 

t 

feel 
feel 

f 

Project Information: 
Project Name: 9th Street and Vineyard - DA 1 OMA A 

Location: Rancho Cucamonga, CA 
Date: 9/27/2019 + 

Engineer: 
StormTech RPM: 

t 
System Sizing 
Number of Chambers Required 
Number of End Caps Required 
Bed Size Qncludng perimeter stone) 
Slone Required Qncluding perimeter stone) 
Volume ofExca\Olion 
Non--wo\en Filter Fabric Required (20% Safely Factor) 
Leng:h of Isolator Row 
Wo,en Isolator Row Fabric (20% Safety Factor) 

Installed Storage Volume t 

+. 
7_0· 24" 

<2-13 m) (610 mm) 
MAX_ MIN_ 

406 each 
10 each 

15,515 S(1Jare feel 
3209 Ions 
4453 cubic yards 
4828 S(1Jare yards 
337_2 feel 
926 S(1Jare yards 

67,102 cubic feel 

r 



DA 2 DMA A – STC #2  

Region Valley 

Drainage Area (acres) 6.05 acres 

Drainage Area (sq-ft) 263,538 sq-ft 

Impervious Coeff i = 0.95 < 1.0 

Runoff Coeff C =  0.807 

1-hr 2-yr from NOAA  0.617 

P6 Coeff 1.4807 

Mean 6-hr (P6) 0.914 

Drawdown Rate (a) 1.963 

DCV 31,783 cu-ft 

DCV 0.730 acre-ft 

 

 

 

Design infiltration rate = 1.5 in/hr 
dmax = Design infiltration rate x 48 hours = 1.5 in/hr x 48 hrs = 72 inches 
dBMP = [ (12 inches + 9 inches) x 0.40 ] + 60 inches = 68.4 inches 
dmax > dBMP 

  

~ StormTech· 
Do,ontlon • Reumtlon • Rcchatqt1 

S u b s urfac e S to rmw a te r M a n agem en t "" 

MC-4500 Site Calculator 
System Requirements 
Units 
Required Storage Volume 
Stone Porosity On<ilstry Standard = 40%) 
Stone Abow Chambers (1 2 inch min_) 
Stone Foundation Depth (9 inch min_) 
Awrage CowrowrChambers (24 inch min_) 
Bed size controlled by WIDTH or LENGTH'? 
Limiting WIDTH or LENGTH dimension 

Storage Volume per Chamber 
Storage Volume per End Cap 

Im rial 
31783 

40 
12 
9 

24 
WIDTH 

45 

162_6 
1(»1_6 

Controlled by Width (Rows) 

Maximum Width = 45 

3 rows of 
row of 

Maximum Length = 
Maximum Width = 

+ 

48 
47 

chambers 
chambers 

200_3 
37_6 

CF 
% 
inches 
inches 
inches 

feet 

CF 
CF 

feet 

feet 
feet 

Project Information: 
Project Name: 9th Street and Vineyard - DA 2 DMA A 

Location: Rancho Cucamonga, CA 
Dale: 9/27/2019 

Engineer: 
StormTech RPM: 

t 
System Sizing 
Number of Chambers Required 
Number of End Caps Requied 
Bed Size Qncludng perimeter stone) 
Stone Required Qncluding perimeter stone) 
Volume of Exc3"'lion 
Non--wown Filler Fabric Required (20% Safely Factor) 
Lefl!th of Isolator Row 
Wown Isolator Row Fabric (20% Safety Factor) 

Installed Storage Volume 

• 7_0· 24" 
(2-l J m) (610 mm) 

MAJ(_ MIN _ 

191 each 
8 each 

7,474 S(1Jare reel 
1566 tons 
2145 cubic yards 
2421 S(1Jare yards 
200_3 feet 
550 S(1Jare yards 

31 ,925 cubic reel 



DA 3 DMA A – STC #3  

Region Valley 

Drainage Area (acres) 12.95 acres 

Drainage Area (sq-ft) 564,102 sq-ft 

Impervious Coeff i = 0.95 < 1.0 

Runoff Coeff C =  0.807 

1-hr 2-yr from NOAA  0.617 

P6 Coeff 1.4807 

Mean 6-hr (P6) 0.914 

Drawdown Rate (a) 1.963 

DCV 68,032 cu-ft 

DCV 1.562 acre-ft 

 

 

 

Design infiltration rate = 5.77 in/hr 
dmax = Design infiltration rate x 48 hours = 5.77 in/hr x 48 hrs = 276.96 inches 
dBMP = [ (12 inches + 9 inches) x 0.40 ] + 60 inches = 68.4 inches 
dmax > dBMP 

  

~ StormTech· 
Do,ontlon • Reumtlon • Rcchatqt1 

S ubs urfac e S to rmwa te r M a n agem ent "" 

MC-4500 Site Calculator 
System Requirements 
Units 
Required Storage Volume 
Stone Porosity On<ilstry Standard = 40%) 
Stone Abow Chambers (1 2 inch min_) 
Stone Foundation Depth (9 inch min_) 
Awrage CowrowrChambers (24 inch min_) 
Bed size controlled by WIDTH or LENGTH'? 
Limiting WIDTH or LENGTH dimension 

Storage Volume per Chamber 
Storage Volume per End Cap 

Im rial 
68>32 

40 
12 
9 

24 
WIDTH 

50 

162_6 
1(»1_6 

Controlled by Width (Rows) 

Maximum Width = 50 

2 rows of 
3 rowof 

Maximum Length = 
Maximum Width = 

+ 

83 
82 

chambers 
chambers 

341-2 
46-7 

CF 
% 
inches 
inches 
inches 

feet 

CF 
CF 

feet 

feet 
feet 

Project Information: 
Project Name: 9th Street and Vineyard - DA 3 DMA A 

Location: Rancho Cucamonga, CA 
Dale: 9/27/2019 

Engineer: 
StormTech RPM: 

t 
System Sizing 
Number of Chambers Required 
Number of End Caps Requied 
Bed Size Qncludng perimeter stone) 
Stone Required Qncluding perimeter stone) 
Volume of Exc3"'lion 
Non--wown Filler Fabric Required (20% Safely Factor) 
Lefl!th of Isolator Row 
Wown Isolator Row Fabric (20% Safety Factor) 

Installed Storage Volume 

• 7_0· 24" 
(2-l J m) (610 mm) 

MAJ(_ MIN _ 

412 each 
10 each 

15,758 S(1Jare reel 
3262 tons 
4523 cubic yards 
4900 S(1Jare yards 
341-2 feet 
937 S(1Jare yards 

68,077 cubic reel 



DA 4 DMA A – STC #4  

Region Valley 

Drainage Area (acres) 14.85 acres 

Drainage Area (sq-ft) 646,866 sq-ft 

Impervious Coeff i = 0.95 < 1.0 

Runoff Coeff C =  0.807 

1-hr 2-yr from NOAA  0.617 

P6 Coeff 1.4807 

Mean 6-hr (P6) 0.914 

Drawdown Rate (a) 1.963 

DCV 78,013 cu-ft 

DCV 1.791 acre-ft 

 

DA 4 DMA A – STC #4 – R/W IMPROVEMENTS 

Region Valley 

Drainage Area (acres) 0.83 acres 

Drainage Area (sq-ft) 36,155 sq-ft 

Impervious Coeff i = 1 < 1.0 

Runoff Coeff C =  0.892 

1-hr 2-yr from NOAA  0.617 

P6 Coeff 1.4807 

Mean 6-hr (P6) 0.914 

Drawdown Rate (a) 1.963 

DCV 4,820 cu-ft 

DCV 0.111 acre-ft 

 

DCV = 78,013 CF + 4,820 CF = 82,833 CF 
 



 

 

Design infiltration rate = 2.53 in/hr 
dmax = Design infiltration rate x 48 hours = 2.53 in/hr x 48 hrs = 121.44 inches 
dBMP = [ (12 inches + 9 inches) x 0.40 ] + 60 inches = 68.4 inches 
dmax > dBMP 

 

~ StormTech· 
Dercntlon •Rotootlon •R«hat(ID 

S ubs urface S to rmwa te r M an agem ent ... 

MC-4500 Site Calculator 
System Requirements 

Units 
Required Storage Volume 
Stone Porosity On<ilstry Standard = 40%) 
Slone Abo"' Chambers (12 inch min_) 
Stone Foundation Depth (9 inch min_) 
A1erage Co\ero\erChambers (24 inch min_) 
Bed size controlled by WIDlH or LENGlH? 
Limiting WIDlH or LENGlH dimension 

Storage Volume per Chamber 
Storage Volume per End Cap 

Im rial 
82833 

40 
12 
9 

24 
WIDlH 

60 

162_6 
108-6 

Controlled by Width (Rows) 

Maximum Width = 60 

4 rows of 84 chambers 
2 row of 83 chambers 

Maximum Length = 345_2 
Maximum Width = 55-7 

t 

CF 
% 
inches 
inches 
inches 

feel 

CF 
CF 

feel 

t 

feel 
feel 

f 

Project Information: 
Project Name: 9th Street and Vineyard - DA 4 OMA A 

Location: Rancho Cucamonga, CA 
Date: 9/27/2019 + 

Engineer: 
StormTech RPM: 

t 
System Sizing 

Number of Chambers Required 
Number of End Caps Required 
Bed Size Qncludng perimeter stone) 
Slone Required Qncluding perimeter stone) 
Volume ofExca\Olion 
Non--wo\en Filter Fabric Required (20% Safely Factor) 
Leng:h of Isolator Row 
Wo,en Isolator Row Fabric (20% Safety Factor) 

Installed Storage Volume t 

+. 
7_0· 24" 

<2-13 m) (610 mm) 
MAX_ MIN_ 

502 each 
12 each 

19,136 S(1Jare feel 
3952 Ions 
5493 cubic yards 
5825 S(1Jare yards 
345_2 feel 
948 S(1Jare yards 

82,928 cubic feel 

r 



Attachment C 
Site and Drainage Plan 

  



e Thienes Engineering, Inc. 
CIVIL ENGINEERING • LAND SURVEYING 
14349 FIRESTONE BOULEVARD 

LA MIRADA, CALIFORNIA 90638 
,, Plf.(714)521-'811 FAX(71'}52H173 

"VICINITY MAP" 

FOR 

9TH AND VINEYARD 

"' ii= 
"O 

~ 
:::ii 
(.) 

! ,.._ 

"',. ,i 
~ Pi ......_,,,, 
o.,. :~ .... ,,, 
o I 

"O 0 a.o ::::> ,.._ 
...,n 
rn/ 
0 .. 
...JO 



*TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED

INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR,

INCREASE COVER TO 30".

60"

24"

MIN

8.0'

MAX

12" MIN100"

12" MIN

12" MIN

9"  MIN

9" MIN

ISOLATOR ROW END CAP (LOCATION OF

ISOLATOR ROW VARIES; SEE PLANS FOR

LOCATIONS) NON-WOVEN GEOTEXTILE PER

STORMTECH ISOLATOR ROW DETAIL

PAVEMENT

ADS 601 NON-WOVEN GEOTEXTILE

(OR EQUAL) ALL AROUND ANGULAR

STONE

MC-4500 ENDCAP

SEE TABLE OF ACCEPTABLE

FILL MATERIAL

ANGULAR STONE PER TABLE OF

ACCEPTABLE FILL MATERIALS

WOVEN SCOUR GEOTEXTILE  AT EACH INLET

END CAP EXCEPT FOR ISOLATOR ROW

S
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 WOVEN GEOTEXTILE PER
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LEGEND 

~ S1 -STORM DRAIN SYSTEM SIGNS 
\..:,,I "NO DUMPING - DRAINS TO WATERWAY" 
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I 
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0 S3-TRASH ENCLOSURE 
STORMTECH SC-740 CHAMBER 

12 
~ 

10 

f 

G) S4-EFFICIENT IRRIGATION 

G) NOT USED 

0 MC-4500 STORMTECH CHAMBERS 

© N1-EDUCATIONAL MATERIALS 

Designed to neet the mos-;: stringent industrv perfom1ance standards for 
~UfJ'::ffi\!I s'. ru~\un:11 in l<o!;ri l)' wliih:' pn.>vidi11!; d,:,si;;no;rs will1 <1 cvsl-,::,ff,;d1vt 
mHlwd Lo save vak,i,t-le Ian(: and prot..cl water re.%urces. The StormTech 
svstem is d<csigned primari ly to be used under parki ng lots. thus maximizing 
lend usa,se for private (commerciel ) and Jubl"c epp lications. Storm Tech 
d 1,m1t.n:'rs ~a r, ;; lsu bt u~eu ;[I cor,jum.:lio11 with Grt.<e11 l11frr:i~l ructure. lt1u$ 
enl,encing Lhe µer f~,nnance and exLen.Jing the se:vice lire or these pra8lic~-

0 N3-LANDSCAPE MANAGEMENT BMPS 

@ N4-BMP MAINTENANCE 

G) N13-HOUSEKEEPING OF LOADING DOCKS 

@ N14-CATCH BASIN INSPECTION 

0 N15-SWEEPING OF PARKING LOTS 

@ DRAIN INSERT(S) 

@ NOT USED 

NOTES: 

RD ROOF DRAIN 
STC STORMTECH CHAMBERS 

BOUNDARY 

■ - - - ■ DRAINAGE AREAS 
------ FLOW DIRECTION 

I I INFILTRATION FACILITY 
~----~ LOCATION 

STORMTECH SC-740 CHAMBER 
(not to seal~) 

Nominal Chamber Specifications 

Size{LxW1H) 
85.4"151"x30" 

2,17D mmx 1,295 mmx 76.2 mm 

ChamberStoraga 
45.911' (1.30 m' I 

Min. Installed Storage• 
74.9 ft' (:2.12 m') 

W8ight 
74.0 lbs (33.6 kg) 

ShlpJllnl!'. 
3D r:hamher,;pallflt 
60 end c.ips/pJllrt 
12 pJllcts/truck 

""'•'"""' ,1• (150 mm) ,r.,,, Mo·:,, h,lnw and 
betw.oo chafl'ber"s o,d 4U'l. stone ptro,it1, 
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BMP COORDINATES 

BMP LATITUDE 

STC#1 34 093541 

STC#2 34.092870 

STC#3 34095130 

STC#4 34.092918 

LONGITUDE 
-117.617728 
-117.616435 

-117.613210 
-117.612951 

ARROW ROUTE 

SITE 
9TH STREB 

w 5TI-I STREET 

e; 
ai 

5TH STREET 

0 
z 
w 
~ 

VICINITY MAP 

"' _J co :! , 3:: 
D 

~~ 
Ww 
> ::a 
~~ I 
::, D 

::a "' ::, "-
u ::a 

0.35 AC. 

N.T.S. 

"' 

~ ~ 
LANDSCAPED AREAS WILL BE STAKED OFF TO 

j MINIMIZE COMPACTl2 N DURING CONSTRUCTION 

)' 

NOTE: THE SITE AND DRAINAGE MAP CONTENTS 
ARE CONTAINED ON SHEETS 15 & 16, 

) 

I 

s ,,, 
C 

•. • •ri,,_.,I;,·',:,: ,:'f'.,'i'/.0 ·;< \' ;', • ,,.l_;~.';'.'~- ~ aC; '(,'. :-\~ _.; CB#1 34093193 -117.617439 

CB#2 34.092777 

CB#3 34093151 

CB#4 34.093136 

CB#5 34 092762 

CB#6 34.092749 

CB#7 34 093032 

CB#S 34.094142 

CB#9 34 095089 

CB#10 34.092720 

1. WQMP BMP As-Built Certificate 

I hereby certify that the necessary water quality management plan best management practice devices have been 
constructed under my supervision and are functional to the best of my knowledge as of the date below. 

Signature Date 
Wet Sea l 

-117.617608 PROJECT AREA: 
-117.617231 
-117.615356 

-117.615063 
-117.612215 

-117.611683 
-117.611529 

-117.612617 
-117.611515 

Laat Update; 10/28/19 

47.056 AC (GROSS) 46.935 AC (NET) 0:\3~3799\J74,4.\374400P1S-PREUMINNW SITE AND DRAINAGE MAP.dwg 

l"FIE,.AAEC FOAo 
2,081,297 SF (DISTURBED AREA) 286,823 SF (EXISTING IMPERVIOUS) 

229,283 SF (PROPOSED LANDSCAPE) 1,815,859 SF (PROPOSED IMPERVIOUS) 
CP LOG/SllCS VINEYARD, LLC 
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Form 5-1 BMP Inspection and Maintenance
BMP

Responsible
Party(ies) Inspection/Maintenance Activities Required Minimum Frequency of Activities

Underground Infiltration
Chambers Owner

The isolator rows shall be inspected for
debris and sediment accumulations and
maintained by a qualified technician and
he/she will properly dispose of all wastes and
inspect for standing water. A manhole is
installed in order to inspect and maintain the
inlet row. All entry into the chamber system
must be done per OSHA codes to ensure
operator and inspector safety.

The isolator rows shall be inspected
semi-annually (by October 1st and

February 1st) and cleaned by
water-flush and vacuum when
solids accumulate to 3" depth.
Maintenance to be conducted

through service contract with the
vendor or equally qualified

contractor.

Drain Inserts Owner

Visually inspect for defects and illegal dumping. Notify
proper authorities if illegal dumping has occurred. Using
an industrial vacuum, the collected materials shall be
removed from the filter basket and disposed of properly.
Inspect biosorb hydrocarbon boom and replace as
necessary.

Four times per year or following any rain
event that would potentially accumulate a
large amount of debris in the system.
Replace boom twice per year, at a minimum.

Storm Drain Stenciled Message Owner
Visually inspect for legibility and replace or repaint as
necessary. Annually

N1: Education of Property
Owners, Tenants and

Occupants on Stormwater
BMPs

Owner
Property owner will familiarize him/herself

with the educational materials in Attachment
“E” and the contents of the WQMP.

Annually (January) for all
employees and within 2 months for

new hires.

N2: Activity Restrictions Owner

Activities are restricted to only those for
which a BMP has been implemented. The

owner shall develop ongoing activity
restrictions that include those that have the

potential to create adverse impacts on water
quality.  Activities include, but are not limited

to: handling and disposal of contaminants,
fertilizer and pesticide application

restrictions, litter control and pick-up, and
vehicle or equipment repair as well as any

other activities that may potentially
contribute to water pollution.

Ongoing

N3: Landscape
Management BMPs Owner

Irrigation must be consistent with City’s
Water Conservation Ordinance. Fertilizer and

pesticide usage will be consistent with
County Management Guidelines for Use of

Fertilizers and Pesticides.

Ongoing

N4: BMP Maintenance Owner
BMP maintenance, implementation

schedules, and responsible parties are
included with each specific BMP narrative.

As described in each BMP listed
within this form.

N7: Spill Contingency Plan Owner
Owner/tenant will have a spill contingency

plan, a separate document, based on specific
site needs.

Ongoing

Form 5-1 BMP Inspection and Maintenance
BMP

Responsible
Party(ies) Inspection/Maintenance Activities Required Minimum Frequency of Activities

N10: Uniform Fire Code
Implementation Owner

If applicable, owner will comply with Article
80 of the Uniform Fire Code enforced by the
fire protection agency. The facility operators

will be educated annually regarding
requirements for handling, storage and

proper disposal of hazardous substances.

Ongoing

N11: Litter/Debris Control
Program Owner

Contract with their landscape maintenance
firm to provide this service during regularly
schedule maintenance. They are required to

implement trash management and litter
control procedures in the common areas
aimed at reducing pollution of drainage

water.

Weekly

N12: Employee Training Owner

The owner will ensure that tenants are also
familiar with onsite BMPs and necessary

maintenance required of the tenants. Owner
will check with City and County at least once
a year to obtain new or updated educational

materials and provide these materials to
tenants. Employees shall be trained to clean

up spills and participate in ongoing
maintenance. The WQMP requires annual
employee training and new hires within 2

months.

Annually (January) for all
employees and within 2 months for

new hires.

N13: Housekeeping of
Loading Docks Owner

Keep all fluids indoors. Clean up spills
immediately and keep spills from entering

storm drain system.  No direct discharges into
the storm drain system. Area shall be

inspected weekly for proper containment and
practices with spills cleaned up immediately

and disposed of properly.

Ongoing

N14: Catch Basin
Inspection Program Owner

Monthly inspection by property owner’s
designee. Inspection consists of immediate
repair of any deterioration of the structures
and maintenance of drain inserts before and

after major rain events. Drain insert
maintenance shall be per manufacturer’s

guidelines.

Monthly inspection and maintain
as necessary.

Form 5-1 BMP Inspection and Maintenance
BMP

Responsible
Party(ies) Inspection/Maintenance Activities Required Minimum Frequency of Activities

N15: Vacuum Sweeping of
Private Streets and

Parking Lots
Owner

All landscape maintenance contractors will be
required to sweep up all landscape cuttings,
mowings and fertilizer materials off paved

areas weekly and dispose of properly. Parking
areas and drive ways will be swept monthly

by sweeping contractor.

Monthly

N17: Comply with all other
applicable NPDES permits Owner

Will comply with Construction General Permit
and Industrial General Permit (may apply for

No Exposure Certification/NEC).
Ongoing

S1: Provide storm drain
system stenciling and
signage (CASQA New
Development BMP
Handbook SD-13)

Owner
“No Dumping – Drains to River” stencils will

be applied. Legibility of stencil will be
maintained on a yearly basis.

Annually (January)

S3: Design and construct
trash and waste storage
areas to reduce pollution
introduction (CASQA New

Development BMP
Handbook SD-32)

Owner

Paved with an impervious surface, designed
not to allow run-on from adjoining areas,

designed to divert drainage from adjoining
roofs and pavements diverted around the

area, screened or walled to prevent off-site
transport of trash. Detail to be provided once

available.

Ongoing

S4: Use efficient irrigation
systems & landscape

design, water
conservation, smart

controllers, and source
control (Statewide Model

Landscape Ordinance;
CASQA New Development

BMP Handbook SD-12)

Owner

Irrigation systems shall include reducers or
shutoff valves triggered by a pressure drop to

control water loss in the event of broken
sprinkler heads or lines. Timers will be used
to avoid over watering and watering cycles

and duration shall be adjusted seasonally by
the landscape maintenance contractor. The

landscaping areas will be grouped with plants
that have similar water requirements. Native
or drought tolerant species shall also be used
where appropriate to reduce excess irrigation

runoff and promote surface filtration.

Adjust watering cycles and
duration seasonally / quarterly

(Oct, Jan, Apr, and Jul).

BIO CLEAN SCREENING FILTER 

FOR USE INGRA TE INLETS 

TOP VIE'w' 
NOTES: 

1. ALL HARDWARE, FLANGE, FRAME, SCREENS SHALL BE STAINLESS STEEL 
2. HYDROCARBON BOOM SHALL BE 2" DIAMETER AND CONNECTED, 
MECHANICALLY TO THE FILTER FRAME WITH RAILS ALLOWING IT TD FLOAT 
ON THE WATER SURFACE REGARDLESS OF HEIGHT 
3. SEE PERFORMANCE REPORTS IN MANUFACTURES SPECIFICATIONS 
4. OTHER STANDARD AND CUSTOM MODEL SIZES AVAlLABLE - CONTACT 
BIO CLEAN FOR MORE INFORMATION. 
5. BASED ON 37% OPEN AREA. 
6. CONSIDERS A SAFETY FACTOR OF 2.0. 

• • 

-
~ 

-
CONCRETE STRUCTURE! 

4 <'.J 

4 

4 

7. CONSIDERS A LOCAL DEPRESSION PONDIING DEPTH OF 6 INCHES. 
8. STORAGE CAPACllY BASED ON THE BASKET HALF FULL. 

MODEL# 

SOLIDS 
TREATMENT BYPASS STORAGE 

FLO\./ FLO\./ 

• • 

HIGH-FLO\./ 
BYPASS 

HYDROCARBON 
EDOM 

BC-GRATE-MLS 
12-12-12 

3 / 4' •13 BC-GRATE-ML 
STAINLESS STEEL 18 _18_18 
FLATTENED 

(CFS) (CFS) CA PACITY 
(CF) 

1.19 155 0.27 

4.32 3.68 1.05 

EXPANDED >-------->-------+---

ll<O<X"JOCX~----~-C□ARSE SCREEN 
BC-GRATE-MLS 

24-24-24 4.83 2.41 

=-~ 

~ 
D D 
FL O\,/ SCHEMATIC 

J}RAW!Nu• BIO CLEAN 6RAT£ INLET FILTER DETAILS 

4X4MESH 
STAINLESS STEEL 
FLATTENED BC-GRATE-MLS 
EXPANDED 30-30-24 

MEDIUM SCREEN 
10 X 10 MESH 
STAINLESS STEEL 

FINE SCREEN 

BC-GRATE-MLS 
25-38-24 

BC-GRATE-MLS 
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DRAIN INSERTS 

From: 
Sent: 
To: 
Subject: 

kerpel.judith@epa.gov 
Tuesday, October 1, 2019 3:13 PM 
Luis Prado 
USEPA Region 9 iWells notification regarding: Panattoni 9th Street and 
Vineyard, Rancho Cucamonga, CA, 91730 

Thank you for using the on line injection well registrat ion form. Below is a copy of data received. Please 

reply if the data was received ortranscribed in error. 
This notice authorizes only the planned discharges listed. Please update this registration when these 
wells are active to receive our authorization to inject uncontaminated water only. 
Any change of use or ownership of t he wells, or any new inject ion, requires notification to EPA. For 
more information, please see also the regulations beginning at 40 CFR 144. 

-Facility 

Panattoni 9th Street and Vineyard 
9th Street and Vineyard Avenue 
Rancho Cucamonga, CA 91730 

GIS: 34.093639, -117.615184 
Local Identifier: 0207-271-2S, -27, -39, -40, -47, -48, -89, -93, -94, -96, and -97 UIC File ID: CA-20191001-
JK-1956 Tribal Land: No 
Owne rsh ip : Private - Business or other for-profits 

-Contacts 
---Contact Type: PRIMARY OWNER 
Michael Sizemore 
Panattoni Development Company, Inc. 
20411 SW Birch Street, Su ite 200 
NEWPORT BEACH, CA 92660 

MSizemore@panattoni .com 
---Contact Type: Consultant 

Luis Prado 
Thienes Engineering, Inc. 
I u i sp@thi e neseng.com 

-Comments 

Stormwater infi ltrat ion galleries are authorized by rule 40 CFR 144. Infiltration galleries are considered 
Class V wells and pose a low threat to underground sources of drinking waters (USDWs). 

-Wel l Summary 
4 - Under Construction - 5D2 Stormwater Drainage - as of 10/01/2019 

INJECTION WELL EPA REGISTRATION CONFIRMATION 
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Attachment D 
Memorandum of Agreement of Storm Water 

Quality Management Plan 
  



SPACE ABOVE FOR RECORDER'S USE ONLY 

MEMORANDUM OF AGREEMENT OF  
STORM WATER QUALITY MANAGEMENT PLAN 

THIS COVER SHEET ADDED TO PROVIDE ADEQUATE SPACE FOR RECORDING INFORMATION 

RECORDING REQUESTED BY 

City of Rancho Cucamonga 
AND WHEN RECORDED MAIL DOCUMENT TO: 

NAME 

STREET 

ADDRESS 

CITY, 

STATE & 

ZIP CODE 

City of Rancho Cucamonga 
Engineering Services Dept. 
10500 Civic Center Drive 

Rancho Cucamonga, CA 91730 
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File: _____________________________ 

Prepared by: ______________________ 

Checked by: ______________________ 

Assessor’s Parcel Number: _________ _______________ 

MEMORANDUM OF AGREEMENT OF STORM WATER QUALITY MANAGEMENT PLAN 

The undersigned hereby enters into this Memorandum of Storm Water Quality Management Plan (the 
"Memorandum") on this    day of   ,  with reference to the following: 

A. The undersigned is the owner of certain real property located in the City of Rancho Cucamonga, 
County of San Bernardino, State of California legally described below and hereto referred to as “Exhibit A” 
(the "Real Property") and “Exhibit B” (Vicinity Map).  Each exhibit is attached hereto and incorporated herein 
by this reference and also in the Water Quality Management Plan document, on file with the owner or its 
successors or assigns, and the City and hereinafter is referred to as “WQMP”. 

B. The undersigned is seeking certain permits and approvals from the City of Rancho Cucamonga 
("City") for the development of the Real Property as follows:  Precise Grading and Building Permit (the 
"Approvals"). 

C. In consideration of the City granting the Approvals, I the undersigned, agree to and accept the 
terms and conditions of the Storm Water Quality Management Plan (the "Plan") approved by the City's 
Engineering Services Department on                         , and bind the Real Property with the provisions of 
the Plan, which is on file with the City of Rancho Cucamonga's Engineering Services Department, File No.  

. 

D. In consideration of the City granting the Approvals, the undersigned has agreed to and accepts the 
terms and conditions of the Plan as it relates to the Real Property and agrees that the Real Property shall 
be bound by and subject to the Plan. 

E.  The owner has chosen to install structures as required by Best Management Practices (BMPs) and 
to implement non-structural BMPs as described in Exhibit “C” (List of BMP Maintenance Items) and depicted 
in Exhibit “D” (BMP Site Map). The purpose of the WQMP is to minimize pollutants in urban runoff and to 
minimize other adverse impacts of urban runoff; 

F.  Said WQMP has been certified by the Owner and reviewed and approved by the City; 

G.  Said BMPs, with installation and/or implementation on private property and draining only private 
property, are part of a private facility with all implementation, maintenance or replacement, therefore, the 
sole responsibility of the Owner in accordance with the terms of this Agreement; 

NOW, THEREFORE, it is hereby agreed by the undersigned as follows: 

1. Owner hereby provides the City of Rancho Cucamonga’s designee complete inspection access, of
any duration, to the areas in which BMPs are applied and their immediate vicinity at any time, upon 
reasonable notice, or in the event of emergency, as determined by the City’s Engineer, no advance notice, 
for the purpose of inspection, sampling, testing of device(s), and in case of emergency, to undertake all 
necessary repairs or other preventative measures at owner’s expense as provided in paragraph 3 below. 
City shall make every effort at all times to minimize or avoid interference with Owner’s use of the property. 

2. The undersigned hereby agrees to the terms and conditions of the Plan, the provisions of which are
incorporated by reference as though set out herein in full, and agrees that the Real Property shall be bound 
by and subject to the terms and conditions of the Plan, subject to minor modifications incorporated during 
construction, as approved by the City of Rancho Cucamonga Engineering Services Director. 

3. The undersigned agrees to conduct the necessary routine maintenance of any structural devices
designed into or installed as part of the storm water drainage system on the Real Property to reduce 
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pollutants in storm water runoff to the maximum extent practicable or to reestablish infiltration through the 
lifetime of the development which is the subject of Approvals. 

4. The undersigned agrees to hold the City, its officials, officers, employees, volunteers, and agents 
free and harmless from any and all claims, demands, causes of action, costs, expenses, liability, loss, 
damage, or injury, in law or equity, to property or persons, arising from the imposition of the Plan by the 
City. 

5. The agreements contained herein and the terms and conditions of the Plan are covenants intended 
to run with the land and shall burden the Real Property and shall be binding upon future owners of all or 
any portion of the Real Property.  Upon a transfer of the Real Property, the transferor (including the 
undersigned) shall be relieved of any obligations under this Memorandum or the Plan arising from and after 
the effective date of the transfer. 

6. The provisions of this Memorandum are intended to constitute equitable servitudes which shall 
encumber the Real Property and be binding upon future owners of the Real Property or any portion thereof. 

7. The provisions of the Memorandum may be enforced by the City, which, among other remedies, 
shall have the remedy of injunctive relief and other equitable remedies. 

8. This Memorandum shall not be amended, modified or terminated without the prior written consent of 
the City, which consent to be effective shall be contained in a document executed by the City and recorded 
against the Real Property. 

 

Owner Name: ____________________________ 

Authorized Signature _______________________ 

Print Name:_______________________________ 

Title:_____________________________________ 

Date: _____________________________________ 

Project Description:    _________________________________   
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ALL CAPACITY ACKNOWLEDGMENT 

STATE OF  ____________________________ 

COUNTY OF  ___________________________ 

On ___________________________ before me, ___________________________________ , 
(Date) (Name and title of the officer) 

personally appeared _______________________________________________________________ 
(Name of person signing) 

who proved to me on the basis of satisfactory evidence to be the person(s) whose name(s) is/are 
subscribed to the within instrument and acknowledged to me that he/she/they executed the same in 
his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument the 
person(s), or the entity upon behalf of which the person(s) acted, executed the instrument. 

I certify under PENALTY OF PERJURY under the laws of the State of California that the foregoing 
paragraph is true and correct. 

WITNESS my hand and official seal. 

_____________________________________ 
Signature of officer 

(Seal) 

A notary public or other officer completing this certificate verifies only the identity of the individual who 
signed the document to which this certificate is attached, and not the truthfulness, accuracy, or  
validity of that document. 
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Non-Stormwater Discharges SC-10 

Description 
Art Credit:  Margie Winter

Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Non-stormwater discharges are those flows that do not consist 
entirely of stormwater.  Some non-stormwater discharges do not 
include pollutants and may be discharged to the storm drain.  
These include uncontaminated groundwater and natural springs.  
There are also some non-stormwater discharges that typically do 
not contain pollutants and may be discharged to the storm drain 
with conditions.  These include car washing, air conditioner 
condensate, etc.  However there are certain non-stormwater 
discharges that pose environmental concern.  These discharges 
may originate from illegal dumping or from internal floor drains, 
appliances, industrial processes, sinks, and toilets that are 
connected to the nearby storm drainage system. These 
discharges (which may include: process waste waters, cooling 
waters, wash waters, and sanitary wastewater) can carry 
substances such as paint, oil, fuel and other automotive fluids, 
chemicals and other pollutants into storm drains.  They can 
generally be detected through a combination of detection and 
elimination.  The ultimate goal is to effectively eliminate non-
stormwater discharges to the stormwater drainage system 
through implementation of measures to detect, correct, and 
enforce against illicit connections and illegal discharges of 
pollutants on streets and into the storm drain system and creeks. 

Approach 
Initially the industry must make an assessment of non-
stormwater discharges to determine which types must be 
eliminated or addressed through BMPs.  The focus of the 
following approach is in the elimination of non-stormwater 
discharges. 

January 2003 California Stormwater BMP Handbook 1 of 6 
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SC-10 Non-Stormwater Discharges 

Pollution Prevention 

� Ensure that used oil, used antifreeze, and hazardous chemical recycling programs are being 
implemented.  Encourage litter control. 

Suggested Protocols 
Recommended Complaint Investigation Equipment 
� Field Screening Analysis 

- pH paper or meter 

- Commercial stormwater pollutant screening kit that can detect for reactive phosphorus, 
nitrate nitrogen, ammonium nitrogen, specific conductance, and turbidity 

- Sample jars 

- Sample collection pole 

- A tool to remove access hole covers 

� Laboratory Analysis 

- Sample cooler 

- Ice 

- Sample jars and labels 

- Chain of custody forms 

� Documentation 

- Camera 

- Notebook 

- Pens 

- Notice of Violation forms 

- Educational materials 

General 
� Develop clear protocols and lines of communication for effectively prohibiting non-

stormwater discharges, especially those that are not classified as hazardous.  These are often 
not responded to as effectively as they need to be. 

� Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants. 
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream” 
stenciled or demarcated next to them to warn against ignorant or intentional dumping of 
pollutants into the storm drainage system. 
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Non-Stormwater Discharges SC-10 

� See SC44 Stormwater Drainage System Maintenance for additional information. 

Illicit Connections 
� Locate discharges from the industrial storm drainage system to the municipal storm drain 

system through review of “as-built” piping schematics. 

� Isolate problem areas and plug illicit discharge points. 

� Locate and evaluate all discharges to the industrial storm drain system. 

Visual Inspection and Inventory 
� Inventory and inspect each discharge point during dry weather. 

� Keep in mind that drainage from a storm event can continue for a day or two following the 
end of a storm and groundwater may infiltrate the underground stormwater collection 
system.  Also, non-stormwater discharges are often intermittent and may require periodic 
inspections. 

Review Infield Piping  
� A review of the “as-built” piping schematic is a way to determine if there are any connections 

to the stormwater collection system. 

� Inspect the path of floor drains in older buildings. 

Smoke Testing 
� Smoke testing of wastewater and stormwater collection systems is used to detect 

connections between the two systems. 

� During dry weather the stormwater collection system is filled with smoke and then traced to 
sources. The appearance of smoke at the base of a toilet indicates that there may be a 
connection between the sanitary and the stormwater system. 

Dye Testing 
� A dye test can be performed by simply releasing a dye into either your sanitary or process 

wastewater system and examining the discharge points from the stormwater collection 
system for discoloration. 

TV Inspection of Drainage System 
� TV Cameras can be employed to visually identify illicit connections to the industrial storm 

drainage system. 

Illegal Dumping 
� Regularly inspect and clean up hot spots and other storm drainage areas where illegal 

dumping and disposal occurs. 

� On paved surfaces, clean up spills with as little water as possible.  Use a rag for small spills, a 
damp mop for general cleanup, and absorbent material for larger spills.  If the spilled 
material is hazardous, then the used cleanup materials are also hazardous and must be sent 
to a certified laundry (rags) or disposed of as hazardous waste. 
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SC-10 Non-Stormwater Discharges 

� Never hose down or bury dry material spills.  Sweep up the material and dispose of properly. 

� Use adsorbent materials on small spills rather than hosing down the spill.  Remove the 
adsorbent materials promptly and dispose of properly. 

� For larger spills, a private spill cleanup company or Hazmat team may be necessary. 

Once a site has been cleaned: 

� Post “No Dumping” signs with a phone number for reporting dumping and disposal.   

� Landscaping and beautification efforts of hot spots may also discourage future dumping, as 
well as provide open space and increase property values. 

� Lighting or barriers may also be needed to discourage future dumping. 

� See fact sheet SC11 Spill Prevention, Control, and Cleanup. 

Inspection 
� Regularly inspect and clean up hot spots and other storm drainage areas where illegal 

dumping and disposal occurs. 

� Conduct field investigations of the industrial storm drain system for potential sources of 
non-stormwater discharges.   

� Pro-actively conduct investigations of high priority areas. Based on historical data, prioritize 
specific geographic areas and/or incident type for pro-active investigations.  

Reporting 
� A database is useful for defining and tracking the magnitude and location of the problem. 

� Report prohibited non-stormwater discharges observed during the course of normal daily 
activities so they can be investigated, contained, and cleaned up or eliminated. 

� Document that non-stormwater discharges have been eliminated by recording tests 
performed, methods used, dates of testing, and any on-site drainage points observed. 

� Document and report annually the results of the program. 

� Maintain documentation of illicit connection and illegal dumping incidents, including 
significant conditionally exempt discharges that are not properly managed. 

Training 
� Training of technical staff in identifying and documenting illegal dumping incidents is 

required. 

� Consider posting the quick reference table near storm drains to reinforce training. 

� Train employees to identify non-stormwater discharges and report discharges to the 
appropriate departments. 
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Non-Stormwater Discharges SC-10 

� Educate employees about spill prevention and cleanup. 

� Well-trained employees can reduce human errors that lead to accidental releases or spills.  
The employee should have the tools and knowledge to immediately begin cleaning up a spill 
should one occur.  Employees should be familiar with the Spill Prevention Control and 
Countermeasure Plan. 

� Determine and implement appropriate outreach efforts to reduce non-permissible non-
stormwater discharges.  

� Conduct spill response drills annually (if no events occurred to evaluate your plan) in 
cooperation with other industries. 

� When a responsible party is identified, educate the party on the impacts of his or her actions. 

Spill Response and Prevention 
� See SC11 Spill Prevention Control and Cleanup. 

Other Considerations 
� Many facilities do not have accurate, up-to-date schematic drawings. 

Requirements 
Costs (including capital and operation & maintenance) 
� The primary cost is for staff time and depends on how aggressively a program is 

implemented. 

� Cost for containment and disposal is borne by the discharger. 

� Illicit connections can be difficult to locate especially if there is groundwater infiltration. 

� Indoor floor drains may require re-plumbing if cross-connections to storm drains are 
detected. 

Maintenance (including administrative and staffing) 
� Illegal dumping and illicit connection violations requires technical staff to detect and 

investigate them. 

Supplemental Information 
Further Detail of the BMP 
Illegal Dumping 
� Substances illegally dumped on streets and into the storm drain systems and creeks include 

paints, used oil and other automotive fluids, construction debris, chemicals, fresh concrete, 
leaves, grass clippings, and pet wastes. All of these wastes cause stormwater and receiving 
water quality problems as well as clog the storm drain system itself. 

� Establish a system for tracking incidents.  The system should be designed to identify the 
following: 

- Illegal dumping hot spots 
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SC-10 Non-Stormwater Discharges 
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- Types and quantities (in some cases) of wastes 

- Patterns in time of occurrence (time of day/night, month, or year) 

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles, 
direct dumping of materials, accidents/spills) 

- Responsible parties  

One of the keys to success of reducing or eliminating illegal dumping is increasing the number of 
people at the facility who are aware of the problem and who have the tools to at least identify the 
incident, if not correct it.  Therefore, train field staff to recognize and report the incidents. 

What constitutes a “non-stormwater” discharge? 

� Non-stormwater discharges to the stormwater collection system may include any water used 
directly in the manufacturing process (process wastewater), air conditioning condensate and 
coolant, non-contact cooling water, cooling equipment condensate, outdoor secondary 
containment water, vehicle and equipment wash water, sink and drinking fountain 
wastewater, sanitary wastes, or other wastewaters. 

Permit Requirements 
� Facilities subject to stormwater permit requirements must include a certification that the 

stormwater collection system has been tested or evaluated for the presence of non-
stormwater discharges.  The State’s General Industrial Stormwater Permit requires that non-
stormwater discharges be eliminated prior to implementation of the facility’s SWPPP. 

Performance Evaluation 
� Review annually internal investigation results; assess whether goals were met and what 

changes or improvements are necessary. 

� Obtain feedback from personnel assigned to respond to, or inspect for, illicit connections 
and illegal dumping incidents. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Spill Prevention, Control & Cleanup SC-11 

Photo Credit:  Geoff Brosseau

Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Many activities that occur at an industrial or commercial site 
have the potential to cause accidental or illegal spills.  
Preparation for accidental or illegal spills, with proper training 
and reporting systems implemented, can minimize the discharge 
of pollutants to the environment. 

Spills and leaks are one of the largest contributors of stormwater 
pollutants.  Spill prevention and control plans are applicable to 
any site at which hazardous materials are stored or used.  An 
effective plan should have spill prevention and response 
procedures that identify potential spill areas, specify material 
handling procedures, describe spill response procedures, and 
provide spill clean-up equipment.  The plan should take steps to 
identify and characterize potential spills, eliminate and reduce 
spill potential, respond to spills when they occur in an effort to 
prevent pollutants from entering the stormwater drainage 
system, and train personnel to prevent and control future spills. 

Approach 
Pollution Prevention 
� Develop procedures to prevent/mitigate spills to storm drain 

systems.  Develop and standardize reporting procedures, 
containment, storage, and disposal activities, documentation, 
and follow-up procedures. 

� Develop a Spill Prevention Control and Countermeasure 
(SPCC) Plan.  The plan should include: 
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SC-11 Spill Prevention, Control & Cleanup 

- Description of the facility, owner and address, activities and chemicals present 

- Facility map 

- Notification and evacuation procedures 

- Cleanup instructions 

- Identification of responsible departments 

- Identify key spill response personnel 

� Recycle, reclaim, or reuse materials whenever possible.  This will reduce the amount of 
process materials that are brought into the facility. 

Suggested Protocols (including equipment needs) 
Spill Prevention 
� Develop procedures to prevent/mitigate spills to storm drain systems.  Develop and 

standardize reporting procedures, containment, storage, and disposal activities, 
documentation, and follow-up procedures. 

� If consistent illegal dumping is observed at the facility: 

- Post “No Dumping” signs with a phone number for reporting illegal dumping and 
disposal.  Signs should also indicate fines and penalties applicable for illegal dumping. 

- Landscaping and beautification efforts may also discourage illegal dumping. 

- Bright lighting and/or entrance barriers may also be needed to discourage illegal 
dumping. 

� Store and contain liquid materials in such a manner that if the tank is ruptured, the contents 
will not discharge, flow, or be washed into the storm drainage system, surface waters, or 
groundwater. 

� If the liquid is oil, gas, or other material that separates from and floats on water, install a 
spill control device (such as a tee section) in the catch basins that collects runoff from the 
storage tank area. 

� Routine maintenance: 

- Place drip pans or absorbent materials beneath all mounted taps, and at all potential 
drip and spill locations during filling and unloading of tanks. Any collected liquids or 
soiled absorbent materials must be reused/recycled or properly disposed. 

- Store and maintain appropriate spill cleanup materials in a location known to all near 
the tank storage area; and ensure that employees are familiar with the site’s spill control 
plan and/or proper spill cleanup procedures. 

- Sweep and clean the storage area monthly if it is paved, do not hose down the area to a 
storm drain. 
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- Check tanks (and any containment sumps) daily for leaks and spills.  Replace tanks that 
are leaking, corroded, or otherwise deteriorating with tanks in good condition.  Collect 
all spilled liquids and properly dispose of them. 

� Label all containers according to their contents (e.g., solvent, gasoline). 

� Label hazardous substances regarding the potential hazard (corrosive, radioactive, 
flammable, explosive, poisonous). 

� Prominently display required labels on transported hazardous and toxic materials (per US 
DOT regulations). 

� Identify key spill response personnel. 

Spill Control and Cleanup Activities 
� Follow the Spill Prevention Control and Countermeasure Plan.   

� Clean up leaks and spills immediately. 

� Place a stockpile of spill cleanup materials where it will be readily accessible (e.g., near 
storage and maintenance areas). 

� On paved surfaces, clean up spills with as little water as possible.  Use a rag for small spills, a 
damp mop for general cleanup, and absorbent material for larger spills.  If the spilled 
material is hazardous, then the used cleanup materials are also hazardous and must be sent 
to a certified laundry (rags) or disposed of as hazardous waste.  Physical methods for the 
cleanup of dry chemicals include the use of brooms, shovels, sweepers, or plows. 

� Never hose down or bury dry material spills.  Sweep up the material and dispose of properly. 

� Chemical cleanups of material can be achieved with the use of adsorbents, gels, and foams.  
Use adsorbent materials on small spills rather than hosing down the spill.  Remove the 
adsorbent materials promptly and dispose of properly. 

� For larger spills, a private spill cleanup company or Hazmat team may be necessary. 

Reporting 
� Report spills that pose an immediate threat to human health or the environment to the 

Regional Water Quality Control Board. 

� Federal regulations require that any oil spill into a water body or onto an adjoining shoreline 
be reported to the National Response Center (NRC) at 800-424-8802 (24 hour). 

� Report spills to local agencies, such as the fire department; they can assist in cleanup. 

� Establish a system for tracking incidents.  The system should be designed to identify the 
following: 

- Types and quantities (in some cases) of wastes 

- Patterns in time of occurrence (time of day/night, month, or year) 
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- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles, 
direct dumping of materials, accidents/spills) 

- Responsible parties 

Training 
� Educate employees about spill prevention and cleanup. 

� Well-trained employees can reduce human errors that lead to accidental releases or spills: 

- The employee should have the tools and knowledge to immediately begin cleaning up a 
spill should one occur. 

- Employees should be familiar with the Spill Prevention Control and Countermeasure 
Plan. 

� Employees should be educated about aboveground storage tank requirements.  Employees 
responsible for aboveground storage tanks and liquid transfers should be thoroughly 
familiar with the Spill Prevention Control and Countermeasure Plan and the plan should be 
readily available. 

� Train employees to recognize and report illegal dumping incidents. 

Other Considerations (Limitations and Regulations) 
� State regulations exist for facilities with a storage capacity of 10,000 gallons or more of 

petroleum to prepare a Spill Prevention Control and Countermeasure (SPCC) Plan (Health & 
Safety Code Chapter 6.67). 

� State regulations also exist for storage of hazardous materials (Health & Safety Code Chapter 
6.95), including the preparation of area and business plans for emergency response to the 
releases or threatened releases. 

� Consider requiring smaller secondary containment areas (less than 200 sq. ft.) to be 
connected to the sanitary sewer, prohibiting any hard connections to the storm drain. 

Requirements 
Costs (including capital and operation & maintenance) 
� Will vary depending on the size of the facility and the necessary controls. 

� Prevention of leaks and spills is inexpensive.  Treatment and/or disposal of contaminated 
soil or water can be quite expensive. 

Maintenance (including administrative and staffing) 
� This BMP has no major administrative or staffing requirements.  However, extra time is 

needed to properly handle and dispose of spills, which results in increased labor costs. 
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Supplemental Information 
Further Detail of the BMP 
Reporting 
Record keeping and internal reporting represent good operating practices because they can 
increase the efficiency of the facility and the effectiveness of BMPs.  A good record keeping 
system helps the facility minimize incident recurrence, correctly respond with appropriate 
cleanup activities, and comply with legal requirements.  A record keeping and reporting system 
should be set up for documenting spills, leaks, and other discharges, including discharges of 
hazardous substances in reportable quantities.  Incident records describe the quality and 
quantity of non-stormwater discharges to the storm sewer.  These records should contain the 
following information: 

� Date and time of the incident 

� Weather conditions 

� Duration of the spill/leak/discharge 

� Cause of the spill/leak/discharge 

� Response procedures implemented 

� Persons notified 

� Environmental problems associated with the spill/leak/discharge 

Separate record keeping systems should be established to document housekeeping and 
preventive maintenance inspections, and training activities.  All housekeeping and preventive 
maintenance inspections should be documented.  Inspection documentation should contain the 
following information: 

� The date and time the inspection was performed 

� Name of the inspector 

� Items inspected 

� Problems noted 

� Corrective action required 

� Date corrective action was taken 

Other means to document and record inspection results are field notes, timed and dated 
photographs, videotapes, and drawings and maps. 

Aboveground Tank Leak and Spill Control 
Accidental releases of materials from aboveground liquid storage tanks present the potential for 
contaminating stormwater with many different pollutants. Materials spilled, leaked, or lost from 
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tanks may accumulate in soils or on impervious surfaces and be carried away by stormwater 
runoff. 

The most common causes of unintentional releases are: 

� Installation problems 

� Failure of piping systems (pipes, pumps, flanges, couplings, hoses, and valves) 

� External corrosion and structural failure 

� Spills and overfills due to operator error 

� Leaks during pumping of liquids or gases from truck or rail car to a storage tank or vice versa 

Storage of reactive, ignitable, or flammable liquids should comply with the Uniform Fire Code 
and the National Electric Code. Practices listed below should be employed to enhance the code 
requirements: 

� Tanks should be placed in a designated area. 

� Tanks located in areas where firearms are discharged should be encapsulated in concrete or 
the equivalent. 

� Designated areas should be impervious and paved with Portland cement concrete, free of 
cracks and gaps, in order to contain leaks and spills. 

� Liquid materials should be stored in UL approved double walled tanks or surrounded by a 
curb or dike to provide the volume to contain 10 percent of the volume of all of the 
containers or 110 percent of the volume of the largest container, whichever is greater.  The 
area inside the curb should slope to a drain. 

� For used oil or dangerous waste, a dead-end sump should be installed in the drain. 

� All other liquids should be drained to the sanitary sewer if available. The drain must have a 
positive control such as a lock, valve, or plug to prevent release of contaminated liquids. 

� Accumulated stormwater in petroleum storage areas should be passed through an oil/water 
separator. 

Maintenance is critical to preventing leaks and spills.  Conduct routine inspections and: 

� Check for external corrosion and structural failure. 

� Check for spills and overfills due to operator error. 

� Check for failure of piping system (pipes, pumps, flanger, coupling, hoses, and valves). 

� Check for leaks or spills during pumping of liquids or gases from truck or rail car to a storage 
facility or vice versa. 
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� Visually inspect new tank or container installation for loose fittings, poor welding, and 
improper or poorly fitted gaskets. 

� Inspect tank foundations, connections, coatings, and tank walls and piping system.  Look for 
corrosion, leaks, cracks, scratches, and other physical damage that may weaken the tank or 
container system. 

� Frequently relocate accumulated stormwater during the wet season. 

� Periodically conduct integrity testing by a qualified professional. 

Vehicle Leak and Spill Control 
Major spills on roadways and other public areas are generally handled by highly trained Hazmat 
teams from local fire departments or environmental health departments.  The measures listed 
below pertain to leaks and smaller spills at vehicle maintenance shops. 

In addition to implementing the spill prevention, control, and clean up practices above, use the 
following measures related to specific activities: 

Vehicle and Equipment Maintenance 
� Perform all vehicle fluid removal or changing inside or under cover to prevent the run-on of 

stormwater and the runoff of spills. 

� Regularly inspect vehicles and equipment for leaks, and repair immediately. 

� Check incoming vehicles and equipment (including delivery trucks, and employee and 
subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment 
onsite. 

� Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks 
when removing or changing fluids. 

� Immediately drain all fluids from wrecked vehicles. 

� Store wrecked vehicles or damaged equipment under cover. 

� Place drip pans or absorbent materials under heavy equipment when not in use. 

� Use adsorbent materials on small spills rather than hosing down the spill. 

� Remove the adsorbent materials promptly and dispose of properly. 

� Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip 
pans or other open containers lying around. 

� Oil filters disposed of in trashcans or dumpsters can leak oil and contaminate stormwater.  
Place the oil filter in a funnel over a waste oil recycling drum to drain excess oil before 
disposal.  Oil filters can also be recycled.  Ask your oil supplier or recycler about recycling oil 
filters. 
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� Store cracked batteries in a non-leaking secondary container.  Do this with all cracked 
batteries, even if you think all the acid has drained out. If you drop a battery, treat it as if it is 
cracked.  Put it into the containment area until you are sure it is not leaking. 

Vehicle and Equipment Fueling 
� Design the fueling area to prevent the run-on of stormwater and the runoff of spills: 

- Cover fueling area if possible. 

- Use a perimeter drain or slope pavement inward with drainage to a sump. 

- Pave fueling area with concrete rather than asphalt. 

� If dead-end sump is not used to collect spills, install an oil/water separator. 

� Install vapor recovery nozzles to help control drips as well as air pollution. 

� Discourage “topping-off’ of fuel tanks. 

� Use secondary containment when transferring fuel from the tank truck to the fuel tank. 

� Use adsorbent materials on small spills and general cleaning rather than hosing down the 
area. Remove the adsorbent materials promptly. 

� Carry out all Federal and State requirements regarding underground storage tanks, or install 
above ground tanks. 

� Do not use mobile fueling of mobile industrial equipment around the facility; rather, 
transport the equipment to designated fueling areas. 

� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Train employees in proper fueling and cleanup procedures. 

Industrial Spill Prevention Response 
For the purposes of developing a spill prevention and response program to meet the stormwater 
regulations, facility managers should use information provided in this fact sheet and the spill 
prevention/response portions of the fact sheets in this handbook, for specific activities.  The 
program should: 

� Integrate with existing emergency response/hazardous materials programs (e.g., Fire 
Department) 

� Develop procedures to prevent/mitigate spills to storm drain systems 

� Identify responsible departments 

� Develop and standardize reporting procedures, containment, storage, and disposal activities, 
documentation, and follow-up procedures 

� Address spills at municipal facilities, as well as public areas 
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� Provide training concerning spill prevention, response and cleanup to all appropriate 
personnel 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Stormwater Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/
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Description 
Photo Credit:  Geoff Brosseau

Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

The loading/unloading of materials usually takes place outside 
on docks or terminals; therefore, materials spilled, leaked, or lost 
during loading/unloading may collect in the soil or on other 
surfaces and have the potential to be carried away by stormwater 
runoff or when the area is cleaned.  Additionally, rainfall may 
wash pollutants from machinery used to unload or move 
materials.  Implementation of the following protocols will 
prevent or reduce the discharge of pollutants to stormwater from 
outdoor loading/unloading of materials. 

Approach 
Reduce potential for pollutant discharge through source control 
pollution prevention and BMP implementation.  Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
� Keep accurate maintenance logs to evaluate materials 

removed and improvements made. 

� Park tank trucks or delivery vehicles in designated areas so 
that spills or leaks can be contained. 

� Limit exposure of material to rainfall whenever possible. 

� Prevent stormwater run-on. 

� Check equipment regularly for leaks. 
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Suggested Protocols 
Loading and Unloading – General Guidelines 
� Develop an operations plan that describes procedures for loading and/or unloading. 

� Conduct loading and unloading in dry weather if possible. 

� Cover designated loading/unloading areas to reduce exposure of materials to rain. 

� Consider placing a seal or door skirt between delivery vehicles and building to prevent 
exposure to rain. 

� Design loading/unloading area to prevent stormwater run-on, which would include grading 
or berming the area, and position roof downspouts so they direct stormwater away from the 
loading/unloading areas. 

� Have employees load and unload all materials and equipment in covered areas such as 
building overhangs at loading docks if feasible. 

� Load/unload only at designated loading areas. 

� Use drip pans underneath hose and pipe connections and other leak-prone spots during 
liquid transfer operations, and when making and breaking connections.  Several drip pans 
should be stored in a covered location near the liquid transfer area so that they are always 
available, yet protected from precipitation when not in use.  Drip pans can be made 
specifically for railroad tracks.  Drip pans must be cleaned periodically, and drip collected 
materials must be disposed of properly. 

� Pave loading areas with concrete instead of asphalt. 

� Avoid placing storm drains in the area. 

� Grade and/or berm the loading/unloading area to a drain that is connected to a deadend. 

Inspection 
� Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges 

and connections. 

� Look for dust or fumes during loading or unloading operations. 

Training 
� Train employees (e.g., fork lift operators) and contractors on proper spill containment and 

cleanup. 

� Have employees trained in spill containment and cleanup present during loading/unloading. 

� Train employees in proper handling techniques during liquid transfers to avoid spills. 

� Make sure forklift operators are properly trained on loading and unloading procedures. 
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Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Contain leaks during transfer. 

� Store and maintain appropriate spill cleanup materials in a location that is readily accessible 
and known to all and ensure that employees are familiar with the site’s spill control plan and 
proper spill cleanup procedures. 

� Have an emergency spill cleanup plan readily available. 

� Use drip pans or comparable devices when transferring oils, solvents, and paints. 

Other Considerations (Limitations and Regulations) 
� Space and time limitations may preclude all transfers from being performed indoors or 

under cover. 

� It may not be possible to conduct transfers only during dry weather. 

Requirements 
Costs 
Costs should be low except when covering a large loading/unloading area. 

Maintenance 
� Conduct regular inspections and make repairs as necessary.  The frequency of repairs will 

depend on the age of the facility. 

� Check loading and unloading equipment regularly for leaks. 

� Conduct regular broom dry-sweeping of area. 

Supplemental Information 
Further Detail of the BMP 
Special Circumstances for Indoor Loading/Unloading of Materials 
Loading or unloading of liquids should occur in the manufacturing building so that any spills 
that are not completely retained can be discharged to the sanitary sewer, treatment plant, or 
treated in a manner consistent with local sewer authorities and permit requirements. 

� For loading and unloading tank trucks to above and below ground storage tanks, the 
following procedures should be used: 

- The area where the transfer takes place should be paved.  If the liquid is reactive with the 
asphalt, Portland cement should be used to pave the area. 

- The transfer area should be designed to prevent run-on of stormwater from adjacent 
areas.  Sloping the pad and using a curb, like a speed bump, around the uphill side of the 
transfer area should reduce run-on. 
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- The transfer area should be designed to prevent runoff of spilled liquids from the area.  
Sloping the area to a drain should prevent runoff.  The drain should be connected to a 
dead-end sump or to the sanitary sewer.  A positive control valve should be installed on 
the drain. 

� For transfer from rail cars to storage tanks that must occur outside, use the following 
procedures: 

- Drip pans should be placed at locations where spillage may occur, such as hose 
connections, hose reels, and filler nozzles.  Use drip pans when making and breaking 
connections. 

- Drip pan systems should be installed between the rails to collect spillage from tank cars. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/
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Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Outside process equipment operations and maintenance can 
contaminate stormwater runoff.  Activities, such as grinding, 
painting, coating, sanding, degreasing or parts cleaning, landfills 
and waste piles, solid waste treatment and disposal, are examples 
of process operations that can lead to contamination of 
stormwater runoff.  Source controls for outdoor process equip-
ment operations and maintenance include reducing the amount 
of waste created, enclosing or covering all or some of the 
equipment, installing secondary containment, and training 
employees. 

Approach 
Pollution Prevention 
� Perform the activity during dry periods. 

� Use non-toxic chemicals for maintenance and minimize or 
eliminate the use of solvents. 

Suggested Protocols 
� Consider enclosing the activity in a building and connecting 

the floor drains to the sanitary sewer. 

� Cover the work area with a permanent roof if possible. 

� Minimize contact of stormwater with outside process 
equipment operations through berming and drainage routing 
(run-on prevention).  If possible, connect process equipment 
area to public sewer or facility wastewater treatment system.  
Some municipalities require that secondary containment 
areas be connected to the sanitary sewer, prohibiting any 
hard connections to the storm drain. 

� Dry clean the work area regularly. 

Training 
� Train employees to perform the activity during dry periods 

only or substituting benign materials for more toxic ones. 

� Train employee and contractors in proper techniques for spill 
containment and cleanup.  Employees should have the tools 
and knowledge to immediately begin cleaning up a spill 
should one occur. 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure 

(SPCC) Plan up-to-date. 
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� Have employees trained in emergency spill cleanup procedures present when dangerous 
waste, liquid chemicals, or other wastes are delivered. 

� Place a stockpile of spill cleanup materials where it will be readily accessible. 

� Prevent operator errors by using engineering safe guards and thus reducing accidental 
releases of pollutant. 

� Inspect storage areas regularly for leaks or spills.  Also check for structural failure, spills and 
overfills due to operator error, and/or failure of piping system. 

Other Considerations 
� Providing cover may be expensive. 

� Space limitations may preclude enclosing some equipment. 

� Storage sheds often must meet building and fire code requirements. 

Requirements 
Costs 
Costs vary depending on the complexity of the operation and the amount of control necessary 
for stormwater pollution control. 

Maintenance 
� Conduct routine preventive maintenance, including checking process equipment for leaks. 

� Clean the storm drain system regularly. 

Supplemental Information 
Further Detail of the BMP 
Hydraulic/Treatment Modifications 
If stormwater becomes polluted, it should be captured and treated.  If you do not have your own 
process wastewater treatment system, consider discharging to the public sewer system.  Use of 
the public sewer might be allowed under the following conditions: 

� If the activity area is very small (less than a few hundred square feet), the local sewer 
authority may be willing to allow the area to remain uncovered with the drain connected to 
the public sewer. 

� It may be possible under unusual circumstances to connect a much larger area to the public 
sewer, as long as the rate of stormwater discharges does not exceed the capacity of the 
wastewater treatment plant.  The stormwater could be stored during the storm and then 
transferred to the public sewer when the normal flow is low, such as at night. 

Industries that generate large volumes of process wastewater typically have their own treatment 
system and corresponding permit.  These industries have the discretion to use their wastewater 
treatment system to treat stormwater within the constraints of their permit requirements for 
process treatment.  It may also be possible for the industry to discharge the stormwater directly 
to an effluent outfall without treatment as long as the total loading of the discharged process 
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water and stormwater does not exceed the loading had a stormwater treatment device been 
used.  This could be achieved by reducing the loading from the process wastewater treatment 
system.  Check with your Regional Water Quality Control Board or local sewering agency, as this 
option would be subject to permit constraints and potentially regular monitoring. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Stormwater Managers Resource Center http://www.stormwatercenter.net 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Waste Handling & Disposal SC-34 

Description 
Photo Credit:  Geoff Brosseau

Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Improper storage and handling of solid wastes can allow toxic 
compounds, oils and greases, heavy metals, nutrients, suspended 
solids, and other pollutants to enter stormwater runoff.  The 
discharge of pollutants to stormwater from waste handling and 
disposal can be prevented and reduced by tracking waste 
generation, storage, and disposal; reducing waste generation and 
disposal through source reduction, reuse, and recycling; and 
preventing run-on and runoff. 

Approach 
Pollution Prevention 
� Accomplish reduction in the amount of waste generated 

using the following source controls: 

- Production planning and sequencing 

- Process or equipment modification 

- Raw material substitution or elimination 

- Loss prevention and housekeeping 

- Waste segregation and separation 

- Close loop recycling 

� Establish a material tracking system to increase awareness 
about material usage.  This may reduce spills and minimize 
contamination, thus reducing the amount of waste produced. 

� Recycle materials whenever possible. 
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SC-34 Waste Handling & Disposal 

Suggested Protocols 
General 
� Cover storage containers with leak proof lids or some other means. If waste is not in 

containers, cover all waste piles (plastic tarps are acceptable coverage) and prevent 
stormwater run-on and runoff with a berm.  The waste containers or piles must be covered 
except when in use. 

� Use drip pans or absorbent materials whenever grease containers are emptied by vacuum 
trucks or other means.  Grease cannot be left on the ground. Collected grease must be 
properly disposed of as garbage. 

� Check storage containers weekly for leaks and to ensure that lids are on tightly. Replace any 
that are leaking, corroded, or otherwise deteriorating. 

� Sweep and clean the storage area regularly.  If it is paved, do not hose down the area to a 
storm drain. 

� Dispose of rinse and wash water from cleaning waste containers into a sanitary sewer if 
allowed by the local sewer authority.  Do not discharge wash water to the street or storm 
drain. 

� Transfer waste from damaged containers into safe containers. 

� Take special care when loading or unloading wastes to minimize losses.  Loading systems 
can be used to minimize spills and fugitive emission losses such as dust or mist.  Vacuum 
transfer systems can minimize waste loss. 

Controlling Litter 
� Post “No Littering” signs and enforce anti-litter laws. 

� Provide a sufficient number of litter receptacles for the facility. 

� Clean out and cover litter receptacles frequently to prevent spillage. 

Waste Collection 
� Keep waste collection areas clean. 

� Inspect solid waste containers for structural damage regularly.  Repair or replace damaged 
containers as necessary. 

� Secure solid waste containers; containers must be closed tightly when not in use. 

� Do not fill waste containers with washout water or any other liquid. 

� Ensure that only appropriate solid wastes are added to the solid waste container.  Certain 
wastes such as hazardous wastes, appliances, fluorescent lamps, pesticides, etc., may not be 
disposed of in solid waste containers (see chemical/ hazardous waste collection section 
below). 
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Waste Handling & Disposal SC-34 

� Do not mix wastes; this can cause chemical reactions, make recycling impossible, and 
complicate disposal. 

Good Housekeeping 
� Use all of the product before disposing of the container. 

� Keep the waste management area clean at all times by sweeping and cleaning up spills 
immediately. 

� Use dry methods when possible (e.g., sweeping, use of absorbents) when cleaning around 
restaurant/food handling dumpster areas.  If water must be used after sweeping/using 
absorbents, collect water and discharge through grease interceptor to the sewer. 

Chemical/Hazardous Wastes 
� Select designated hazardous waste collection areas on-site. 

� Store hazardous materials and wastes in covered containers and protect them from 
vandalism. 

� Place hazardous waste containers in secondary containment. 

� Make sure that hazardous waste is collected, removed, and disposed of only at authorized 
disposal areas. 

� Stencil or demarcate storm drains on the facility’s property with prohibitive message 
regarding waste disposal. 

Run-on/Runoff Prevention 
� Prevent stormwater run-on from entering the waste management area by enclosing the area 

or building a berm around the area. 

� Prevent waste materials from directly contacting rain. 

� Cover waste piles with temporary covering material such as reinforced tarpaulin, 
polyethylene, polyurethane, polypropyleneor hypalon. 

� Cover the area with a permanent roof if feasible. 

� Cover dumpsters to prevent rain from washing waste out of holes or cracks in the bottom of 
the dumpster. 

� Move the activity indoor after ensuring all safety concerns such as fire hazard and 
ventilation are addressed. 

Inspection 
� Inspect and replace faulty pumps or hoses regularly to minimize the potential of releases and 

spills. 

� Check waste management areas for leaking containers or spills. 
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SC-34 Waste Handling & Disposal 

� Repair leaking equipment including valves, lines, seals, or pumps promptly. 

Training 
� Train staff in pollution prevention measures and proper disposal methods.  

� Train employees and contractors in proper spill containment and cleanup.  The employee 
should have the tools and knowledge to immediately begin cleaning up a spill should one 
occur. 

� Train employees and subcontractors in proper hazardous waste management. 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Have an emergency plan, equipment and trained personnel ready at all times to deal 
immediately with major spills 

� Collect all spilled liquids and properly dispose of them. 

� Store and maintain appropriate spill cleanup materials in a location known to all near the 
designated wash area. 

� Ensure that vehicles transporting waste have spill prevention equipment that can prevent 
spills during transport.  Spill prevention equipment includes: 

- Vehicles equipped with baffles for liquid waste 

- Trucks with sealed gates and spill guards for solid waste 

Other Considerations (Limitations and Regulations) 
Hazardous waste cannot be reused or recycled; it must be disposed of by a licensed hazardous 
waste hauler. 

Requirements 
Costs 
Capital and O&M costs for these programs will vary substantially depending on the size of the 
facility and the types of waste handled. Costs should be low if there is an inventory program in 
place. 

Maintenance 
� None except for maintaining equipment for material tracking program. 

Supplemental Information 
Further Detail of the BMP 
Land Treatment System 
Minimize runoff of polluted stormwater from land application by: 

� Choosing a site where slopes are under 6%, the soil is permeable, there is a low water table, 
it is located away from wetlands or marshes, and there is a closed drainage system 

4 of 5 California Stormwater BMP Handbook January 2003 
 Industrial and Commercial 
 www.cabmphandbooks.com 



Waste Handling & Disposal SC-34 
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� Avoiding application of waste to the site when it is raining or when the ground is saturated 
with water 

� Growing vegetation on land disposal areas to stabilize soils and reduce the volume of surface 
water runoff from the site 

� Maintaining adequate barriers between the land application site and the receiving waters 
(planted strips are particularly good) 

� Using erosion control techniques such as mulching and matting, filter fences, straw bales, 
diversion terracing, and sediment basins 

� Performing routine maintenance to ensure the erosion control or site stabilization measures 
are working 

Examples 
The port of Long Beach has a state-of-the-art database for identifying potential pollutant 
sources, documenting facility management practices, and tracking pollutants. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

Solid Waste Container Best Management Practices – Fact Sheet On-Line Resources – 
Environmental Health and Safety.  Harvard University.  2002. 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Pollution from Surface Cleaning Folder.  1996.  Bay Area Stormwater Management Agencies 
Association (BASMAA).  http://www.basmaa.org 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Safer Alternative Products SC-35 

Description 
Promote the use of less harmful products and products that 
contain little or no TMDL pollutants.  Alternatives exist for most 
product classes including chemical fertilizers, pesticides, 
cleaning solutions, janitorial chemicals, automotive and paint 
products, and consumables (batteries, fluorescent lamps). 

Approach 
Pattern a new program after the many established programs 
around the state and country.  Integrate this best management 
practice as much as possible with existing programs at your 
facility. 

Develop a comprehensive program based on: 

� The “Precautionary Principle,” which is an alternative to the 
"Risk Assessment" model that says it's acceptable to use a 
potentially harmful product until physical evidence of its 
harmful effects are established and deemed too costly from 
an environmental or public health perspective.  For instance, 
a risk assessment approach might say it's acceptable to use a 
pesticide until there is direct proof of an environmental 
impact.  The Precautionary Principle approach is used to 
evaluate whether a given product is safe, whether it is really 
necessary, and whether alternative products would perform 
just as well. 

� Environmentally Preferable Purchasing Program to minimize 
the purchase of products containing hazardous ingredients 
used in the facility's custodial services, fleet maintenance, 
and facility maintenance in favor of using alternate products 
that pose less risk to employees and to the environment. 

� Integrated Pest Management (IPM) or Less-Toxic Pesticide 
Program, which uses a pest management approach that 
minimizes the use of toxic chemicals and gets rid of pests by 
methods that pose a lower risk to employees, the public, and 
the environment. 

� Energy Efficiency Program including no-cost and low-cost 
energy conservation and efficiency actions that can reduce 
both energy consumption and electricity bills, along with 
long-term energy efficiency investments. 

Consider the following mechanisms for developing and 
implementing a comprehensive program: 

� Policies 
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Objectives 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

SQA 



SC-35 Safer Alternative Products 

� Procedures 

- Standard operating procedures (SOPs) 

- Purchasing guidelines and procedures 

- Bid packages (services and supplies) 

� Materials 

- Preferred or approved product and supplier lists 

- Product and supplier evaluation criteria 

- Training sessions and manuals 

- Fact sheets for employees 

Implement this BMP in conjunction with the Vehicle and Equipment Management fact sheets 
(SC20 – SC22) and SC41, Building and Grounds Maintenance. 

Training 
� Employees who handle potentially harmful materials in the use of safer alternatives. 

� Purchasing departments should be encouraged to procure less hazardous materials and 
products that contain little or no harmful substances or TMDL pollutants. 

Regulations 
This BMP has no regulatory requirements.  Existing regulations already encourage facilities to 
reduce the use of hazardous materials through incentives such as reduced: 

� Specialized equipment storage and handling requirements, 

� Storm water runoff sampling requirements, 

� Training and licensing requirements, and 

� Record keeping and reporting requirements. 

Equipment 
� There are no major equipment requirements to this BMP. 

Limitations 
� Alternative products may not be available, suitable, or effective in every case. 

Requirements 
Cost Considerations 
� The primary cost is for staff time to: 1) develop new policies and procedures and 2) educate 

purchasing departments and employees who handle potentially harmful materials about the 
availability, procurement, and use of safer alternatives. 
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Safer Alternative Products SC-35 

� Some alternative products may be slightly more expensive than conventional products. 

Supplemental Information 
Employees and contractors / service providers can both be educated about safer alternatives by 
using information developed by a number of organizations including the references and 
resources listed below. 

The following discussion provides some general information on safer alternatives.  More specific 
information on particular hazardous materials and the available alternatives may be found in 
the references and resources listed below. 

� Automotive products – Less toxic alternatives are not available for many automotive 
products, especially engine fluids.  But there are alternatives to grease lubricants, car 
polishes, degreasers, and windshield washer solution.  Rerefined motor oil is also available. 

� Vehicle/Trailer lubrication – Fifth wheel bearings on trucks require routine lubrication.  
Adhesive lubricants are available to replace typical chassis grease. 

� Cleaners – Vegetables-based or citrus-based soaps are available to replace petroleum-based 
soaps/detergents. 

� Paint products – Water-based paints, wood preservatives, stains, and finishes are available. 

� Pesticides – Specific alternative products or methods exist to control most insects, fungi, and 
weeds. 

� Chemical Fertilizers – Compost and soil amendments are natural alternatives. 

� Consumables – Manufacturers have either reduced or are in the process of reducing the 
amount of heavy metals in consumables such as batteries and fluorescent lamps.  All 
fluorescent lamps contain mercury, however low-mercury containing lamps are now 
available from most hardware and lighting stores.  Fluorescent lamps are also more energy 
efficient than the average incandescent lamp. 

� Janitorial chemicals – Even biodegradable soap can harm fish and wildlife before it 
biodegrades.  Biodegradable does not mean non-toxic.  Safer products and procedures are 
available for floor stripping and cleaning, as well as carpet, glass, metal, and restroom 
cleaning and disinfecting.  

Examples 
There are a number of business and trade associations, and communities with effective 
programs.  Some of the more prominent are listed below in the references and resources section. 

References and Resources 
Note:  Many of these references provide alternative products for materials that typically are used 
inside and disposed to the sanitary sewer as well as alternatives to products that usually end up 
in the storm drain. 
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SC-35 Safer Alternative Products 

General Sustainable Practices and Pollution Prevention Including Pollutant-
Specific Information 
California Department of Toxic Substances Control (www.dtsc.ca.gov) 

California Integrated Waste Management Board (www.ciwmb.ca.gov) 

City of Santa Monica (www.santa-monica.org/environment) 

City of Palo Alto (www.city.palo-alto.ca.us/cleanbay) 

City and County of San Francisco, Department of the Environment 
(www.ci.sf.ca.us/sfenvironment) 

Earth 911 (www.earth911.org/master.asp) 

Environmental Finance Center Region IX (www.greenstart.org/efc9) 

Flex Your Power (www.flexyourpower.ca.gov) 

GreenBiz.com (www.greenbiz.com) 

Green Business Program (www.abag.org/bayarea/enviro/gbus/gb.html) 

Pacific Industrial and Business Association (www.piba.org) 

Sacramento Clean Water Business Partners (www.sacstormwater.org) 

USEPA BMP fact sheet – Alternative products 
(http://cfpub.epa.gov/npdes/stormwater/menuofbmps/poll_2.cfm) 

USEPA Region IX Pollution Prevention Program (www.epa.gov/region09/p2) 

Western Regional Pollution Prevention Network (www.westp2net.org) 

Metals (mercury, copper) 
National Electrical Manufacturers Association - Environment, Health and Safety 
(www.nema.org) 

Sustainable Conservation (www.suscon.org) 

Auto Recycling Project 

Brake Pad Partnership 

Pesticides and Chemical Fertilizers 
Bio-Integral Resource Center (www.birc.org) 

California Department of Pesticide Regulation (www.cdpr.ca.gov) 

University of California Statewide IPM Program (www.ipm.ucdavis.edu/default.html) 
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Dioxins 
Bay Area Dioxins Project (http://dioxin.abag.ca.gov/) 



Building & Grounds Maintenance SC-41 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Stormwater runoff from building and grounds maintenance 
activities can be contaminated with toxic hydrocarbons in 
solvents, fertilizers and pesticides, suspended solids, heavy 
metals, abnormal pH, and oils and greases.  Utilizing the 
protocols in this fact sheet will prevent or reduce the discharge of 
pollutants to stormwater from building and grounds 
maintenance activities by washing and cleaning up with as little 
water as possible, following good landscape management 
practices, preventing and cleaning up spills immediately, keeping 
debris from entering the storm drains, and maintaining the 
stormwater collection system. 

Approach 
Reduce potential for pollutant discharge through source control 
pollution prevention and BMP implementation.  Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
� Switch to non-toxic chemicals for maintenance when 

possible. 

� Choose cleaning agents that can be recycled. 

� Encourage proper lawn management and landscaping, 
including use of native vegetation. 
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SC-41 Building & Grounds Maintenance 

� Encourage use of Integrated Pest Management techniques for pest control. 

� Encourage proper onsite recycling of yard trimmings. 

� Recycle residual paints, solvents, lumber, and other material as much as possible. 

Suggested Protocols 
Pressure Washing of Buildings, Rooftops, and Other Large Objects 
� In situations where soaps or detergents are used and the surrounding area is paved, pressure 

washers must use a water collection device that enables collection of wash water and 
associated solids. A sump pump, wet vacuum or similarly effective device must be used to 
collect the runoff and loose materials. The collected runoff and solids must be disposed of 
properly. 

� If soaps or detergents are not used, and the surrounding area is paved, wash runoff does not 
have to be collected but must be screened. Pressure washers must use filter fabric or some 
other type of screen on the ground and/or in the catch basin to trap the particles in wash 
water runoff. 

� If you are pressure washing on a grassed area (with or without soap), runoff must be 
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash 
runoff must remain on the grass and not drain to pavement. 

Landscaping Activities 
� Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by 

composting. Do not dispose of collected vegetation into waterways or storm drainage 
systems. 

� Use mulch or other erosion control measures on exposed soils. 

Building Repair, Remodeling, and Construction 
� Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a 

storm drain. 

� Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work, 
and properly dispose of collected material daily. 

� Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning. 

� Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary 
sewers or in portable containers that can be dumped into a sanitary sewer drain.  Brushes 
and tools covered with non-water-based paints, finishes, or other materials must be cleaned 
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for 
recycling or proper disposal. 

� Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust, 
grit, wash water, or other pollutants may escape the work area and enter a catch basin.  This 
is particularly necessary on rainy days. The containment device(s) must be in place at the 
beginning of the work day, and accumulated dirty runoff and solids must be collected and 
disposed of before removing the containment device(s) at the end of the work day. 
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Building & Grounds Maintenance SC-41 

� If you need to de-water an excavation site, you may need to filter the water before 
discharging to a catch basin or off-site. If directed off-site, you should direct the water 
through hay bales and filter fabric or use other sediment filters or traps. 

� Store toxic material under cover during precipitation events and when not in use. A cover 
would include tarps or other temporary cover material. 

Mowing, Trimming, and Planting 
� Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a 

permitted landfill.  Do not dispose of collected vegetation into waterways or storm drainage 
systems. 

� Use mulch or other erosion control measures when soils are exposed. 

� Place temporarily stockpiled material away from watercourses and drain inlets, and berm or 
cover stockpiles to prevent material releases to the storm drain system. 

� Consider an alternative approach when bailing out muddy water: do not put it in the storm 
drain; pour over landscaped areas. 

� Use hand weeding where practical. 

Fertilizer and Pesticide Management 
� Follow all federal, state, and local laws and regulations governing the use, storage, and 

disposal of fertilizers and pesticides and training of applicators and pest control advisors. 

� Use less toxic pesticides that will do the job when applicable.  Avoid use of copper-based 
pesticides if possible. 

� Do not use pesticides if rain is expected. 

� Do not mix or prepare pesticides for application near storm drains. 

� Use the minimum amount needed for the job. 

� Calibrate fertilizer distributors to avoid excessive application. 

� Employ techniques to minimize off-target application (e.g., spray drift) of pesticides, 
including consideration of alternative application techniques. 

� Apply pesticides only when wind speeds are low. 

� Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 

� Irrigate slowly to prevent runoff and then only as much as is needed. 

� Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying 
irrigation water. 

� Dispose of empty pesticide containers according to the instructions on the container label. 
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SC-41 Building & Grounds Maintenance 

� Use up the pesticides.  Rinse containers, and use rinse water as product.  Dispose of unused 
pesticide as hazardous waste. 

� Implement storage requirements for pesticide products with guidance from the local fire 
department and County Agricultural Commissioner.  Provide secondary containment for 
pesticides. 

Inspection 
� Inspect irrigation system periodically to ensure that the right amount of water is being 

applied and that excessive runoff is not occurring.  Minimize excess watering and repair 
leaks in the irrigation system as soon as they are observed. 

Training 
� Educate and train employees on pesticide use and in pesticide application techniques to 

prevent pollution. 

� Train employees and contractors in proper techniques for spill containment and cleanup. 

� Be sure the frequency of training takes into account the complexity of the operations and the 
nature of the staff. 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers 
(if desired) near the storage area where it will be readily accessible. 

� Have employees trained in spill containment and cleanup present during the 
loading/unloading of dangerous wastes, liquid chemicals, or other materials. 

� Familiarize employees with the Spill Prevention Control and Countermeasure Plan. 

� Clean up spills immediately. 

Other Considerations 
Alternative pest/weed controls may not be available, suitable, or effective in many cases. 

Requirements 
Costs 
� Cost will vary depending on the type and size of facility. 

� Overall costs should be low in comparison to other BMPs. 

Maintenance 
Sweep paved areas regularly to collect loose particles.  Wipe up spills with rags and other 
absorbent material immediately, do not hose down the area to a storm drain. 
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Supplemental Information 
Further Detail of the BMP 
Fire Sprinkler Line Flushing 
Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution.  The 
water entering the system is usually potable water, though in some areas it may be non-potable 
reclaimed wastewater.  There are subsequent factors that may drastically reduce the quality of 
the water in such systems.  Black iron pipe is usually used since it is cheaper than potable 
piping, but it is subject to rusting and results in lower quality water.  Initially, the black iron pipe 
has an oil coating to protect it from rusting between manufacture and installation; this will 
contaminate the water from the first flush but not from subsequent flushes.  Nitrates, poly-
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be 
added to the sprinkler water system.  Water generally remains in the sprinkler system a long 
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper, 
nickel, and zinc.  The water generally becomes anoxic and contains living and dead bacteria and 
breakdown products from chlorination.  This may result in a significant BOD problem and the 
water often smells.  Consequently dispose fire sprinkler line flush water into the sanitary sewer.  
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in 
fire sprinkler line water. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Mobile Cleaners Pilot Program:  Final Report.  1997.  Bay Area Stormwater Management 
Agencies Association (BASMAA).  http://www.basmaa.org/ 

Pollution from Surface Cleaning Folder.  1996.  Bay Area Stormwater Management Agencies 
Association (BASMAA).  http://www.basmaa.org/ 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
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Building Repair and Construction SC-42 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Recycle 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Modifications are common particularly at large industrial sites.  
The activity may vary from minor and normal building repair to 
major remodeling, or the construction of new facilities.  These 
activities can generate pollutants including solvents, paints, paint 
and varnish removers, finishing residues, spent thinners, soap 
cleaners, kerosene, asphalt and concrete materials, adhesive 
residues, and old asbestos installation.  Protocols in this fact 
sheet are intended to prevent or reduce the discharge of 
pollutants to stormwater from building repair, remodeling, and 
construction by using soil erosion controls, enclosing or covering 
building material storage areas, using good housekeeping 
practices, using safer alternative products, and training 
employees. 

Approach 
Pollution Prevention 
� Recycle residual paints, solvents, lumber, and other materials 

to the maximum extent practical. 

� Buy recycled products to the maximum extent practical. 

� Inform on-site contractors of company policy on these 
matters and include appropriate provisions in their contract 
to ensure certain proper housekeeping and disposal practices 
are implemented. 

January 2003 California Stormwater BMP Handbook 1 of 4 
 Industrial and Commercial 
 www.cabmphandbooks.com 

SOA 



SC-42 Building Repair and Construction 

� Make sure that nearby storm drains are well marked to minimize the chance of inadvertent 
disposal of residual paints and other liquids. 

Suggested Protocols 
Repair & Remodeling 
� Follow BMPs identified in Construction BMP Handbook. 

� Maintain good housekeeping practices while work is underway. 

� Keep the work site clean and orderly.  Remove debris in a timely fashion.  Sweep the area. 

� Cover materials of particular concern that must be left outside, particularly during the rainy 
season. 

� Do not dump waste liquids down the storm drain. 

� Dispose of wash water, sweepings, and sediments properly. 

� Store materials properly that are normally used in repair and remodeling such as paints and 
solvents. 

� Sweep out the gutter or wash the gutter and trap the particles at the outlet of the downspout 
if when repairing roofs, small particles have accumulated in the gutter.  A sock or geofabric 
placed over the outlet may effectively trap the materials.  If the downspout is tight lined, 
place a temporary plug at the first convenient point in the storm drain and pump out the 
water with a vactor truck, and clean the catch basin sump where you placed the plug. 

� Properly store and dispose waste materials generated from construction activities.  See 
Construction BMP Handbook. 

� Clean the storm drain system in the immediate vicinity of the construction activity after it is 
completed. 

Painting 
� Enclose painting operations consistent with local air quality regulations and OSHA. 

� Local air pollution regulations may, in many areas of the state, specify painting procedures 
which if properly carried out are usually sufficient to protect water quality. 

� Develop paint handling procedures for proper use, storage, and disposal of paints. 

� Transport paint and materials to and from job sites in containers with secure lids and tied 
down to the transport vehicle. 

� Test and inspect spray equipment prior to starting to paint.  Tighten all hoses and 
connections and do not overfill paint containers. 

� Mix paint indoors before using so that any spill will not be exposed to rain.  Do so even 
during dry weather because cleanup of a spill will never be 100% effective. 

� Transfer and load paint and hot thermoplastic away from storm drain inlets. 
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� Do not transfer or load paint near storm drain inlets. 

� Plug nearby storm drain inlets prior to starting painting and remove plugs when job is 
complete when there is significant risk of a spill reaching storm drains. 

� Cover nearby storm drain inlets prior to starting work if sand blasting is used to remove 
paint. 

� Use a ground cloth to collect the chips if painting requires scraping or sand blasting of the 
existing surface.  Dispose the residue properly. 

� Cover or enclose painting operations properly to avoid drift. 

� Clean the application equipment in a sink that is connected to the sanitary sewer if using 
water based paints. 

� Capture all cleanup-water and dispose of properly. 

� Dispose of paints containing lead or tributyl tin and considered a hazardous waste properly. 

� Store leftover paints if they are to be kept for the next job properly, or dispose properly. 

� Recycle paint when possible.  Dispose of paint at an appropriate household hazardous waste 
facility. 

Training 
Proper education of off-site contractors is often overlooked.  The conscientious efforts of well 
trained employees can be lost by unknowing off-site contractors, so make sure they are well 
informed about what they are expected to do. 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Place a stockpile of spill cleanup materials where it will be readily accessible. 

� Clean up spills immediately. 

� Excavate and remove the contaminated (stained) soil if a spill occurs on dirt. 

Limitations 
� This BMP is for minor construction only.  The State’s General Construction Activity 

Stormwater Permit has more requirements for larger projects.  The companion 
“Construction Best Management Practice Handbook” contains specific guidance and best 
management practices for larger-scale projects. 

� Hazardous waste that cannot be reused or recycled must be disposed of by a licensed 
hazardous waste hauler. 

� Be certain that actions to help stormwater quality are consistent with Cal- and Fed-OSHA 
and air quality regulations. 
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Requirements 
Costs 
These BMPs are generally low to modest in cost. 

Maintenance 
N/A 

Supplemental Information 
Further Detail of the BMP 
Soil/Erosion Control 
If the work involves exposing large areas of soil, employ the appropriate soil erosion and control 
techniques.  See the Construction Best Management Practice Handbook.  If old buildings are 
being torn down and not replaced in the near future, stabilize the site using measures described 
in SC-40 Contaminated or Erodible Areas. 

If a building is to be placed over an open area with a storm drainage system, make sure the 
storm inlets within the building are covered or removed, or the storm line is connected to the 
sanitary sewer.  If because of the remodeling a new drainage system is to be installed or the 
existing system is to be modified, consider installing catch basins as they serve as effective “in-
line” treatment devices.  See Treatment Control Fact Sheet TC-20 Wet Pond/Basin in Section 5 
of the New Development and Redevelopment Handbook regarding design criteria.  Include in 
the catch basin a “turn-down” elbow or similar device to trap floatables. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Parking/Storage Area Maintenance SC-43 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

� Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
Parking lots and storage areas can contribute a number of 
substances, such as trash, suspended solids, hydrocarbons, oil 
and grease, and heavy metals that can enter receiving waters 
through stormwater runoff or non-stormwater discharges.  The 
protocols in this fact sheet are intended to prevent or reduce the 
discharge of pollutants from parking/storage areas and include 
using good housekeeping practices, following appropriate 
cleaning BMPs, and training employees. 

Approach 
The goal of this program is to ensure stormwater pollution 
prevention practices are considered when conducting activities 
on or around parking areas and storage areas to reduce potential 
for pollutant discharge to receiving waters.  Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution Prevention 
� Encourage alternative designs and maintenance strategies for 

impervious parking lots.  (See New Development and 
Redevelopment BMP Handbook) 

� Keep accurate maintenance logs to evaluate BMP 
implementation. 
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Suggested Protocols 
General 
� Keep the parking and storage areas clean and orderly.  Remove debris in a timely fashion. 

� Allow sheet runoff to flow into biofilters (vegetated strip and swale) and/or infiltration 
devices. 

� Utilize sand filters or oleophilic collectors for oily waste in low quantities. 

� Arrange rooftop drains to prevent drainage directly onto paved surfaces. 

� Design lot to include semi-permeable hardscape. 

� Discharge soapy water remaining in mop or wash buckets to the sanitary sewer through a 
sink, toilet, clean-out, or wash area with drain. 

Controlling Litter 
� Post “No Littering” signs and enforce anti-litter laws. 

� Provide an adequate number of litter receptacles. 

� Clean out and cover litter receptacles frequently to prevent spillage. 

� Provide trash receptacles in parking lots to discourage litter. 

� Routinely sweep, shovel, and dispose of litter in the trash. 

Surface Cleaning 
� Use dry cleaning methods (e.g., sweeping, vacuuming) to prevent the discharge of pollutants 

into the stormwater conveyance system if possible.   

� Establish frequency of public parking lot sweeping based on usage and field observations of 
waste accumulation. 

� Sweep all parking lots at least once before the onset of the wet season. 

� Follow the procedures below if water is used to clean surfaces: 

- Block the storm drain or contain runoff. 

- Collect and pump wash water to the sanitary sewer or discharge to a pervious surface.  
Do not allow wash water to enter storm drains. 

- Dispose of parking lot sweeping debris and dirt at a landfill. 

� Follow the procedures below when cleaning heavy oily deposits: 

- Clean oily spots with absorbent materials.  

- Use a screen or filter fabric over inlet, then wash surfaces. 
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- Do not allow discharges to the storm drain. 

- Vacuum/pump discharges to a tank or discharge to sanitary sewer. 

- Appropriately dispose of spilled materials and absorbents. 

Surface Repair 
� Preheat, transfer or load hot bituminous material away from storm drain inlets. 

� Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from 
contacting stormwater runoff. 

� Cover and seal nearby storm drain inlets where applicable (with waterproof material or 
mesh) and manholes before applying seal coat, slurry seal, etc.  Leave covers in place until 
job is complete and all water from emulsified oil sealants has drained or evaporated.  Clean 
any debris from these covered manholes and drains for proper disposal. 

� Use only as much water as necessary for dust control, to avoid runoff. 

� Catch drips from paving equipment that is not in use with pans or absorbent material placed 
under the machines.  Dispose of collected material and absorbents properly. 

Inspection 
� Have designated personnel conduct inspections of parking facilities and stormwater 

conveyance systems associated with parking facilities on a regular basis. 

� Inspect cleaning equipment/sweepers for leaks on a regular basis. 

Training 
� Provide regular training to field employees and/or contractors regarding cleaning of paved 

areas and proper operation of equipment. 

� Train employees and contractors in proper techniques for spill containment and cleanup. 

Spill Response and Prevention 
� Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

� Place a stockpile of spill cleanup materials where it will be readily accessible or at a central 
location. 

� Clean up fluid spills immediately with absorbent rags or material. 

� Dispose of spilled material and absorbents properly. 

Other Considerations 
Limitations related to sweeping activities at large parking facilities may include high equipment 
costs, the need for sweeper operator training, and the inability of current sweeper technology to 
remove oil and grease. 
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Requirements 
Costs 
Cleaning/sweeping costs can be quite large.  Construction and maintenance of stormwater 
structural controls can be quite expensive as well. 

Maintenance 
� Sweep parking lot regularly to minimize cleaning with water. 

� Clean out oil/water/sand separators regularly, especially after heavy storms. 

� Clean parking facilities regularly to prevent accumulated wastes and pollutants from being 
discharged into conveyance systems during rainy conditions. 

Supplemental Information 
Further Detail of the BMP 
Surface Repair 
Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from 
contacting stormwater runoff.  Where applicable, cover and seal nearby storm drain inlets (with 
waterproof material or mesh) and manholes before applying seal coat, slurry seal, etc.  Leave 
covers in place until job is complete and all water from emulsified oil sealants has drained or 
evaporated.  Clean any debris from these covered manholes and drains for proper disposal.  
Only use only as much water as is necessary for dust control to avoid runoff. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Pollution from Surface Cleaning Folder.  1996.  Bay Area Stormwater Management Agencies 
Association (BASMAA).  http://www.basmaa.org/ 

Oregon Association of Clean Water Agencies.  Oregon Municipal Stormwater Toolbox for 
Maintenance Practices.  June 1998. 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

http://www.swrcb.ca.gov/nps/index.html
http://www.co.clark.wa.us/pubworks/bmpman.pdf
http://dnr.metrokc.gov/wlr/dss/spcm.htm
http://www.scvurppp.org/
http://www.stormwatercenter.net/


Drainage System Maintenance SC-44 
Objectives 

� Cover 

� Contain 

� Educate 

� Reduce/Minimize 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
As a consequence of its function, the stormwater conveyance 
system collects and transports urban runoff and stormwater that 
may contain certain pollutants.  The protocols in this fact sheet 
are intended to reduce pollutants reaching receiving waters 
through proper conveyance system operation and maintenance. 

Approach 
Pollution Prevention 
Maintain catch basins, stormwater inlets, and other stormwater 
conveyance structures on a regular basis to remove pollutants, 
reduce high pollutant concentrations during the first flush of 
storms, prevent clogging of the downstream conveyance system, 
restore catch basins’ sediment trapping capacity, and ensure the 
system functions properly hydraulically to avoid flooding. 

Suggested Protocols 
Catch Basins/Inlet Structures 
� Staff should regularly inspect facilities to ensure compliance 

with the following: 

- Immediate repair of any deterioration threatening 
structural integrity. 

- Cleaning before the sump is 40% full.  Catch basins 
should be cleaned as frequently as needed to meet this 
standard. 

- Stenciling of catch basins and inlets (see SC34 Waste 
Handling and Disposal). 
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� Clean catch basins, storm drain inlets, and other conveyance structures before the wet 
season to remove sediments and debris accumulated during the summer. 

� Conduct inspections more frequently during the wet season for problem areas where 
sediment or trash accumulates more often.  Clean and repair as needed. 

� Keep accurate logs of the number of catch basins cleaned. 

� Store wastes collected from cleaning activities of the drainage system in appropriate 
containers or temporary storage sites in a manner that prevents discharge to the storm 
drain. 

� Dewater the wastes if necessary with outflow into the sanitary sewer if permitted.  Water 
should be treated with an appropriate filtering device prior to discharge to the sanitary 
sewer.  If discharge to the sanitary sewer is not allowed, water should be pumped or 
vacuumed to a tank and properly disposed.  Do not dewater near a storm drain or stream. 

Storm Drain Conveyance System 
� Locate reaches of storm drain with deposit problems and develop a flushing schedule that 

keeps the pipe clear of excessive buildup. 

� Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible. 

Pump Stations 
� Clean all storm drain pump stations prior to the wet season to remove silt and trash. 

� Do not allow discharge to reach the storm drain system when cleaning a storm drain pump 
station or other facility. 

� Conduct routine maintenance at each pump station. 

� Inspect, clean, and repair as necessary all outlet structures prior to the wet season. 

Open Channel 
� Modify storm channel characteristics to improve channel hydraulics, increase pollutant 

removals, and enhance channel/creek aesthetic and habitat value. 

� Conduct channel modification/improvement in accordance with existing laws.  Any person, 
government agency, or public utility proposing an activity that will change the natural 
(emphasis added) state of any river, stream, or lake in California, must enter into a Steam or 
Lake Alteration Agreement with the Department of Fish and Game.  The developer-applicant 
should also contact local governments (city, county, special districts), other state agencies 
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal 
Corps of Engineers and USFWS. 

Illicit Connections and Discharges 
� Look for evidence of illegal discharges or illicit connections during routine maintenance of 

conveyance system and drainage structures: 

- Is there evidence of spills such as paints, discoloring, etc? 
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- Are there any odors associated with the drainage system? 

- Record locations of apparent illegal discharges/illicit connections? 

- Track flows back to potential dischargers and conduct aboveground inspections.  This 
can be done through visual inspection of upgradient manholes or alternate techniques 
including zinc chloride smoke testing, fluorometric dye testing, physical inspection 
testing, or television camera inspection. 

- Eliminate the discharge once the origin of flow is established. 

� Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.  
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream” 
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the 
storm drainage system. 

� Refer to fact sheet SC-10 Non-Stormwater Discharges. 

Illegal Dumping 
� Inspect and clean up hot spots and other storm drainage areas regularly where illegal 

dumping and disposal occurs. 

� Establish a system for tracking incidents.  The system should be designed to identify the 
following: 

- Illegal dumping hot spots 

- Types and quantities (in some cases) of wastes 

- Patterns in time of occurrence (time of day/night, month, or year) 

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles, 
direct dumping of materials, accidents/spills) 

- Responsible parties 

� Post “No Dumping” signs in problem areas with a phone number for reporting dumping and 
disposal.  Signs should also indicate fines and penalties for illegal dumping. 

� Refer to fact sheet SC-10 Non-Stormwater Discharges. 

Training 
� Train crews in proper maintenance activities, including record keeping and disposal. 

� Allow only properly trained individuals to handle hazardous materials/wastes. 

� Have staff involved in detection and removal of illicit connections trained in the following: 

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher 
training (as needed). 
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- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal 
OSHA 29 CFR 1910.146). 

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection). 

Spill Response and Prevention 
� Investigate all reports of spills, leaks, and/or illegal dumping promptly. 

� Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or 
dig up, remove, and properly dispose of contaminated soil. 

� Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup. 

Other Considerations (Limitations and Regulations) 
� Clean-up activities may create a slight disturbance for local aquatic species.  Access to items 

and material on private property may be limited.  Trade-offs may exist between channel 
hydraulics and water quality/riparian habitat.  If storm channels or basins are recognized as 
wetlands, many activities, including maintenance, may be subject to regulation and 
permitting. 

� Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less, 
depending on water supply and sediment collection capacity).  Other considerations 
associated with storm drain flushing may include the availability of a water source, finding a 
downstream area to collect sediments, liquid/sediment disposal, and prohibition against 
disposal of flushed effluent to sanitary sewer in some areas. 

� Regulations may include adoption of substantial penalties for illegal dumping and disposal. 

� Local municipal codes may include sections prohibiting discharge of soil, debris, refuse, 
hazardous wastes, and other pollutants into the storm drain system. 

Requirements 
Costs 
� An aggressive catch basin cleaning program could require a significant capital and O&M 

budget.   

� The elimination of illegal dumping is dependent on the availability, convenience, and cost of 
alternative means of disposal.  The primary cost is for staff time.  Cost depends on how 
aggressively a program is implemented.  Other cost considerations for an illegal dumping 
program include: 

- Purchase and installation of signs. 

- Rental of vehicle(s) to haul illegally-disposed items and material to landfills. 

- Rental of heavy equipment to remove larger items (e.g., car bodies) from channels. 

- Purchase of landfill space to dispose of illegally-dumped items and material. 
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� Methods used for illicit connection detection (smoke testing, dye testing, visual inspection, 
and flow monitoring) can be costly and time-consuming.  Site-specific factors, such as the 
level of impervious area, the density and ages of buildings, and type of land use will 
determine the level of investigation necessary.   

Maintenance 
� Two-person teams may be required to clean catch basins with vactor trucks. 

� Teams of at least two people plus administrative personnel are required to identify illicit 
discharges, depending on the complexity of the storm sewer system. 

� Arrangements must be made for proper disposal of collected wastes. 

� Technical staff are required to detect and investigate illegal dumping violations. 

Supplemental Information 
Further Detail of the BMP 
Storm Drain Flushing 
Flushing is a common maintenance activity used to improve pipe hydraulics and to remove 
pollutants in storm drainage systems.  Flushing may be designed to hydraulically convey 
accumulated material to strategic locations, such as an open channel, another point where 
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing 
resuspension and overflow of a portion of the solids during storm events.  Flushing prevents 
“plug flow” discharges of concentrated pollutant loadings and sediments.  Deposits can hinder 
the designed conveyance capacity of the storm drain system and potentially cause backwater 
conditions in severe cases of clogging. 

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to 
maintain adequate velocity to keep particles in suspension.  An upstream manhole is selected to 
place an inflatable device that temporarily plugs the pipe.  Further upstream, water is pumped 
into the line to create a flushing wave.  When the upstream reach of pipe is sufficiently full to 
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum 
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain 
segment. 

To further reduce impacts of stormwater pollution, a second inflatable device placed well 
downstream may be used to recollect the water after the force of the flushing wave has 
dissipated.  A pump may then be used to transfer the water and accumulated material to the 
sanitary sewer for treatment.  In some cases, an interceptor structure may be more practical or 
required to recollect the flushed waters. 

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush 
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and 
population density.  As a rule of thumb, the length of line to be flushed should not exceed 700 
feet.  At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material.  The percent removal 
efficiency drops rapidly beyond that.  Water is commonly supplied by a water truck, but fire 
hydrants can also supply water.  To make the best use of water, it is recommended that 
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing. 
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Description 
Landscape maintenance activities include vegetation removal; 
herbicide and insecticide application; fertilizer application; 
watering; and other gardening and lawn care practices.  
Vegetation control typically involves a combination of chemical 
(herbicide) application and mechanical methods.  All of these 
maintenance practices have the potential to contribute pollutants 
to the storm drain system.  The major objectives of this BMP are 
to minimize the discharge of pesticides, herbicides and fertilizers 
to the storm drain system and receiving waters; prevent the 
disposal of landscape waste into the storm drain system by 
collecting and properly disposing of clippings and cuttings, and 
educating employees and the public. 

Approach 
Pollution Prevention 

 Implement an integrated pest management (IPM) program.  
IPM is a sustainable approach to managing pests by 
combining biological, cultural, physical, and chemical tools. 

 Choose low water using flowers, trees, shrubs, and 
groundcover. 

 Consider alternative landscaping techniques such as 
naturescaping and xeriscaping. 

 Conduct appropriate maintenance (i.e. properly timed 
fertilizing, weeding, pest control, and pruning) to help 
preserve the landscapes water efficiency. 

Objectives 

 Contain 

 Educate 

 Reduce/Minimize 

 Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals 
Bacteria 
Oil and Grease 
Organics  
Oxygen Demanding  
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 Consider grass cycling (grass cycling is the natural recycling of grass by leaving the clippings 
on the lawn when mowing.  Grass clippings decompose quickly and release valuable 
nutrients back into the lawn). 

Suggested Protocols 
Mowing, Trimming, and Weeding 

 Whenever possible use mechanical methods of vegetation removal (e.g mowing with tractor-
type or push mowers, hand cutting with gas or electric powered weed trimmers) rather than 
applying herbicides.  Use hand weeding where practical. 

 Avoid loosening the soil when conducting mechanical or manual weed control, this could 
lead to erosion.  Use mulch or other erosion control measures when soils are exposed. 

 Performing mowing at optimal times.  Mowing should not be performed if significant rain 
events are predicted. 

 Mulching mowers may be recommended for certain flat areas.  Other techniques may be 
employed to minimize mowing such as selective vegetative planting using low maintenance 
grasses and shrubs. 

 Collect lawn and garden clippings, pruning waste, tree trimmings, and weeds.  Chip if 
necessary, and compost or dispose of at a landfill (see waste management section of this fact 
sheet). 

 Place temporarily stockpiled material away from watercourses, and berm or cover stockpiles 
to prevent material releases to storm drains. 

Planting 
 Determine existing native vegetation features (location, species, size, function, importance) 

and consider the feasibility of protecting them.  Consider elements such as their effect on 
drainage and erosion, hardiness, maintenance requirements, and possible conflicts between 
preserving vegetation and the resulting maintenance needs. 

 Retain and/or plant selected native vegetation whose features are determined to be 
beneficial, where feasible.  Native vegetation usually requires less maintenance (e.g., 
irrigation, fertilizer) than planting new vegetation. 

 Consider using low water use groundcovers when planting or replanting. 

Waste Management 
 Compost leaves, sticks, or other collected vegetation or dispose of at a permitted landfill.  Do 

not dispose of collected vegetation into waterways or storm drainage systems. 

 Place temporarily stockpiled material away from watercourses and storm drain inlets, and 
berm or cover stockpiles to prevent material releases to the storm drain system. 

 Reduce the use of high nitrogen fertilizers that produce excess growth requiring more 
frequent mowing or trimming. 
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 Avoid landscape wastes in and around storm drain inlets by either using bagging equipment 
or by manually picking up the material. 

Irrigation 
 Where practical, use automatic timers to minimize runoff. 

 Use popup sprinkler heads in areas with a lot of activity or where there is a chance the pipes 
may be broken.  Consider the use of mechanisms that reduce water flow to sprinkler heads if 
broken. 

 Ensure that there is no runoff from the landscaped area(s) if re-claimed water is used for 
irrigation. 

 If bailing of muddy water is required (e.g. when repairing a water line leak), do not put it in 
the storm drain; pour over landscaped areas. 

 Irrigate slowly or pulse irrigate to prevent runoff and then only irrigate as much as is 
needed. 

 Apply water at rates that do not exceed the infiltration rate of the soil. 

Fertilizer and Pesticide Management 
 Utilize a comprehensive management system that incorporates integrated pest management 

(IPM) techniques.  There are many methods and types of IPM, including the following: 

- Mulching can be used to prevent weeds where turf is absent, fencing installed to keep 
rodents out, and netting used to keep birds and insects away from leaves and fruit. 

- Visible insects can be removed by hand (with gloves or tweezers) and placed in soapy 
water or vegetable oil.  Alternatively, insects can be sprayed off the plant with water or in 
some cases vacuumed off of larger plants. 

- Store-bought traps, such as species-specific, pheromone-based traps or colored sticky 
cards, can be used. 

- Slugs can be trapped in small cups filled with beer that are set in the ground so the slugs 
can get in easily. 

- In cases where microscopic parasites, such as bacteria and fungi, are causing damage to 
plants, the affected plant material can be removed and disposed of (pruning equipment 
should be disinfected with bleach to prevent spreading the disease organism). 

- Small mammals and birds can be excluded using fences, netting, tree trunk guards. 

- Beneficial organisms, such as bats, birds, green lacewings, ladybugs, praying mantis, 
ground beetles, parasitic nematodes, trichogramma wasps, seed head weevils, and 
spiders that prey on detrimental pest species can be promoted. 

 Follow all federal, state, and local laws and regulations governing the use, storage, and 
disposal of fertilizers and pesticides and training of applicators and pest control advisors. 
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 Use pesticides only if there is an actual pest problem (not on a regular preventative 
schedule). 

 Do not use pesticides if rain is expected.  Apply pesticides only when wind speeds are low 
(less than 5 mph). 

 Do not mix or prepare pesticides for application near storm drains. 

 Prepare the minimum amount of pesticide needed for the job and use the lowest rate that 
will effectively control the pest. 

 Employ techniques to minimize off-target application (e.g. spray drift) of pesticides, 
including consideration of alternative application techniques. 

 Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 

 Calibrate fertilizer and pesticide application equipment to avoid excessive application. 

 Periodically test soils for determining proper fertilizer use. 

 Sweep pavement and sidewalk if fertilizer is spilled on these surfaces before applying 
irrigation water. 

 Purchase only the amount of pesticide that you can reasonably use in a given time period 
(month or year depending on the product). 

 Triple rinse containers, and use rinse water as product.  Dispose of unused pesticide as 
hazardous waste. 

 Dispose of empty pesticide containers according to the instructions on the container label. 

Inspection 

 Inspect irrigation system periodically to ensure that the right amount of water is being 
applied and that excessive runoff is not occurring.  Minimize excess watering, and repair 
leaks in the irrigation system as soon as they are observed. 

 Inspect pesticide/fertilizer equipment and transportation vehicles daily. 

Training 
 Educate and train employees on use of pesticides and in pesticide application techniques to 

prevent pollution.  Pesticide application must be under the supervision of a California 
qualified pesticide applicator. 

 Train/encourage municipal maintenance crews to use IPM techniques for managing public 
green areas. 

 Annually train employees within departments responsible for pesticide application on the 
appropriate portions of the agency’s IPM Policy, SOPs, and BMPs, and the latest IPM 
techniques. 
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 Employees who are not authorized and trained to apply pesticides should be periodically (at 
least annually) informed that they cannot use over-the-counter pesticides in or around the 
workplace. 

 Use a training log or similar method to document training. 

Spill Response and Prevention 
 Refer to SC-11, Spill Prevention, Control & Cleanup 

 Have spill cleanup materials readily available and in a know in location 

 Cleanup spills immediately and use dry methods if possible. 

 Properly dispose of spill cleanup material. 

Other Considerations 
 The Federal Pesticide, Fungicide, and Rodenticide Act and California Title 3, Division 6, 

Pesticides and Pest Control Operations place strict controls over pesticide application and 
handling and specify training, annual refresher, and testing requirements.  The regulations 
generally cover: a list of approved pesticides and selected uses, updated regularly; general 
application information; equipment use and maintenance procedures; and record keeping.  
The California Department of Pesticide Regulations and the County Agricultural 
Commission coordinate and maintain the licensing and certification programs.  All public 
agency employees who apply pesticides and herbicides in “agricultural use” areas such as 
parks, golf courses, rights-of-way and recreation areas should be properly certified in 
accordance with state regulations.  Contracts for landscape maintenance should include 
similar requirements. 

 All employees who handle pesticides should be familiar with the most recent material safety 
data sheet (MSDS) files. 

 Municipalities do not have the authority to regulate the use of pesticides by school districts, 
however the California Healthy Schools Act of 2000 (AB 2260) has imposed requirements 
on California school districts regarding pesticide use in schools.  Posting of notification prior 
to the application of pesticides is now required, and IPM is stated as the preferred approach 
to pest management in schools. 

Requirements 
Costs 
Additional training of municipal employees will be required to address IPM techniques and 
BMPs.  IPM methods will likely increase labor cost for pest control which may be offset by lower 
chemical costs. 

Maintenance 
Not applicable 
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Supplemental Information 
Further Detail of the BMP 
Waste Management 

Composting is one of the better disposal alternatives if locally available.  Most municipalities 
either have or are planning yard waste composting facilities as a means of reducing the amount 
of waste going to the landfill.  Lawn clippings from municipal maintenance programs as well as 
private sources would probably be compatible with most composting facilities 

Contractors and Other Pesticide Users 

Municipal agencies should develop and implement a process to ensure that any contractor 
employed to conduct pest control and pesticide application on municipal property engages in 
pest control methods consistent with the IPM Policy adopted by the agency.  Specifically, 
municipalities should require contractors to follow the agency’s IPM policy, SOPs, and BMPs; 
provide evidence to the agency of having received training on current IPM techniques when 
feasible; provide documentation of pesticide use on agency property to the agency in a timely 
manner. 

References and Resources 
King County Stormwater Pollution Control Manual.  Best Management Practices for Businesses.  
1995.  King County Surface Water Management.  July.  On-line: 
http://dnr.metrokc.gov/wlr/dss/spcm.htm 

Los Angeles County Stormwater Quality Model Programs. Public Agency Activities 
http://ladpw.org/wmd/npdes/model_links.cfm 

Model Urban Runoff Program: A How-To Guide for Developing Urban Runoff Programs for 
Small Municipalities.  Prepared by City of Monterey, City of Santa Cruz, California Coastal 
Commission, Monterey Bay National Marine Sanctuary, Association of Monterey Bay Area 
Governments, Woodward-Clyde, Central Coast Regional Water Quality Control Board.  July. 
1998. 

Orange County Stormwater Program 
http://www.ocwatersheds.com/StormWater/swp_introduction.asp 

Santa Clara Valley Urban Runoff Pollution Prevention Program.  1997 Urban Runoff 
Management Plan.  September 1997, updated October 2000. 

United States Environmental Protection Agency (USEPA).  2002.  Pollution Prevention/Good 
Housekeeping for Municipal Operations Landscaping and Lawn Care.  Office of Water.  Office of 
Wastewater Management.  On-line: http://www.epa.gov/npdes/menuofbmps/poll_8.htm 
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Description 
Irrigation water provided to landscaped areas may result in excess irrigation water being 
conveyed into stormwater drainage systems. 

Approach 
Project plan designs for development and redevelopment should include application methods of 
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance 
system.  

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment.   (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Designing New Installations 
The following methods to reduce excessive irrigation runoff should be considered, and 
incorporated and implemented where determined applicable and feasible by the Permittee: 

 Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

 Design irrigation systems to each landscape area’s specific water requirements. 

 Include design featuring flow reducers or shutoff valves 
triggered by a pressure drop to control water loss in the event 
of broken sprinkler heads or lines. 

 Implement landscape plans consistent with County or City 
water conservation resolutions, which may include provision 
of water sensors, programmable irrigation times (for short 
cycles), etc. 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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 Design timing and application methods of irrigation water to minimize the runoff of excess 
irrigation water into the storm water drainage system. 

 Group plants with similar water requirements in order to reduce excess irrigation runoff and 
promote surface filtration.  Choose plants with low irrigation requirements (for example, 
native or drought tolerant species).  Consider design features such as: 

- Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in runoff 

- Installing appropriate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant materials where possible and/or as 
recommended by the landscape architect 

- Leaving a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

- Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain 
growth 

 Employ other comparable, equally effective methods to reduce irrigation water runoff. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Description 
Waste materials dumped into storm drain inlets can have severe impacts on receiving and 
ground waters.  Posting notices regarding discharge prohibitions at storm drain inlets can 
prevent waste dumping.  Storm drain signs and stencils are highly visible source controls that 
are typically placed directly adjacent to storm drain inlets. 

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into the urban runoff conveyance system.  Storm drain messages have become a 
popular method of alerting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs alert the public to the destination of pollutants discharged to the storm drain.  
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area 
where contributions or dumping to storm drains is likely. 

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project.  The marker should be placed in clear sight facing toward 
anyone approaching the inlet from either side.  All storm drain inlet locations should be 
identified on the development site map. 

Designing New Installations 
The following methods should be considered for inclusion in the 
project design and show on project plans: 

 Provide stenciling or labeling of all storm drain inlets and 
catch basins, constructed or modified, within the project area 
with prohibitive language.  Examples include “NO DUMPING 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
 

 

CAUFORl\1A STORMWATER 



SD-13 Storm Drain Signage 

2 of 2 California Stormwater BMP Handbook January 2003 
 New Development and Redevelopment 
 www.cabmphandbooks.com 

– DRAINS TO OCEAN” and/or other graphical icons to discourage illegal dumping.   

 Post signs with prohibitive language and/or graphical icons, which prohibit illegal dumping 
at public access points along channels and creeks within the project area.   

Note - Some local agencies have approved specific signage and/or storm drain message placards 
for use.  Consult local agency stormwater staff to determine specific requirements for placard 
types and methods of application. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   If the project meets the definition of “redevelopment”, then the 
requirements stated under “ designing new installations” above should be included in all project 
design plans.  

Additional Information 
Maintenance Considerations 

 Legibility of markers and signs should be maintained.  If required by the agency with 
jurisdiction over the project, the owner/operator or homeowner’s association should enter 
into a maintenance agreement with the agency or record a deed restriction upon the 
property title to maintain the legibility of placards or signs. 

Placement 
 Signage on top of curbs tends to weather and fade. 

 Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms. 

Supplemental Information  
Examples 

 Most MS4 programs have storm drain signage programs.  Some MS4 programs will provide 
stencils, or arrange for volunteers to stencil storm drains as part of their outreach program. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Description 
Several measures can be taken to prevent operations at 
maintenance bays and loading docks from contributing a variety of toxic compounds, oil and 
grease, heavy metals, nutrients, suspended solids, and other pollutants to the stormwater 
conveyance system.  

Approach 
In designs for maintenance bays and loading docks, containment is encouraged.  Preventative 
measures include overflow containment structures and dead-end sumps.  However, in the case 
of loading docks from grocery stores and warehouse/distribution centers, engineered infiltration 
systems may be considered.   

Suitable Applications 
Appropriate applications include commercial and industrial areas planned for development or 
redevelopment. 

Design Considerations 
Design requirements for vehicle maintenance and repair are governed by Building and Fire 
Codes, and by current local agency ordinances, and zoning requirements.  The design criteria 
described in this fact sheet are meant to enhance and be consistent with these code 
requirements. 

Designing New Installations 
Designs of maintenance bays should consider the following: 

 Repair/maintenance bays and vehicle parts with fluids should 
be indoors; or designed to preclude urban run-on and runoff. 

 Repair/maintenance floor areas should be paved with 
Portland cement concrete (or equivalent smooth impervious 
surface). 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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 Repair/maintenance bays should be designed to capture all wash water leaks and spills.  
Provide impermeable berms, drop inlets, trench catch basins, or overflow containment 
structures around repair bays to prevent spilled materials and wash-down waters form 
entering the storm drain system.  Connect drains to a sump for collection and disposal.  
Direct connection of the repair/maintenance bays to the storm drain system is prohibited.  If 
required by local jurisdiction, obtain an Industrial Waste Discharge Permit. 

 Other features may be comparable and equally effective. 

The following designs of loading/unloading dock areas should be considered: 

 Loading dock areas should be covered, or drainage should be designed to preclude urban 
run-on and runoff. 

 Direct connections into storm drains from depressed loading docks (truck wells) are 
prohibited. 

 Below-grade loading docks from grocery stores and warehouse/distribution centers of fresh 
food items should drain through water quality inlets, or to an engineered infiltration system, 
or an equally effective alternative.  Pre-treatment may also be required. 

 Other features may be comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Additional Information 
Stormwater and non-stormwater will accumulate in containment areas and sumps with 
impervious surfaces.  Contaminated accumulated water must be disposed of in accordance with 
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system 
without the appropriate permit. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002.  



Trash Storage Areas SD-32 

January 2003 California Stormwater BMP Handbook 1 of 2 
 New Development and Redevelopment 
 www.cabmphandbooks.com 

Description 
Trash storage areas are areas where a trash receptacle (s) are 
located for use as a repository for solid wastes.  Stormwater 
runoff from areas where trash is stored or disposed of can be 
polluted.  In addition, loose trash and debris can be easily 
transported by water or wind into nearby storm drain inlets, 
channels, and/or creeks.  Waste handling operations that may be 
sources of stormwater pollution include dumpsters, litter control, 
and waste piles. 

Approach 
This fact sheet contains details on the specific measures required 
to prevent or reduce pollutants in stormwater runoff associated 
with trash storage and handling.  Preventative measures 
including enclosures, containment structures, and impervious 
pavements to mitigate spills, should be used to reduce the 
likelihood of contamination. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment.   (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Design requirements for waste handling areas are governed by Building and Fire Codes, and by 
current local agency ordinances and zoning requirements.  The design criteria described in this 
fact sheet are meant to enhance and be consistent with these code and ordinance requirements.  
Hazardous waste should be handled in accordance with legal requirements established in Title 
22, California Code of Regulation. 

Wastes from commercial and industrial sites are typically hauled by either public or commercial 
carriers that may have design or access requirements for waste storage areas.   The design 
criteria in this fact sheet are recommendations and are not intended to be in conflict with 
requirements established by the waste hauler.  The waste hauler should be contacted prior to the 
design of your site trash collection areas.  Conflicts or issues should be discussed with the local 
agency. 

Designing New Installations 
Trash storage areas should be designed to consider the following structural or treatment control 
BMPs: 

 Design trash container areas so that drainage from adjoining 
roofs and pavement is diverted around the area(s) to avoid 
run-on.  This might include berming or grading the waste 
handling area to prevent run-on of stormwater. 

 Make sure trash container areas are screened or walled to 
prevent off-site transport of trash. 

Design Objectives 

 Maximize Infiltration 

 Provide Retention 

 Slow Runoff 

 Minimize Impervious Land 
Coverage 

 Prohibit Dumping of Improper 
Materials 

 Contain Pollutants 

 Collect and Convey 
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 Use lined bins or dumpsters to reduce leaking of liquid waste. 

 Provide roofs, awnings, or attached lids on all trash containers to minimize direct 
precipitation and prevent rainfall from entering containers. 

 Pave trash storage areas with an impervious surface to mitigate spills. 

 Do not locate storm drains in immediate vicinity of the trash storage area. 

 Post signs on all dumpsters informing users that hazardous materials are not to be disposed 
of therein. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define “redevelopment” in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces.   The definition of “ redevelopment” must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment.  If the definition applies, the steps outlined under “designing new installations” 
above should be followed. 

Additional Information 
Maintenance Considerations 
The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs) 
must be maintained by the owner/operator.  Maintenance agreements between the local agency 
and the owner/operator may be required.  Some agencies will require maintenance deed 
restrictions to be recorded of the property title.  If required by the local agency, maintenance 
agreements or deed restrictions must be executed by the owner/operator before improvement 
plans are approved. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002.  



Street Sweeping and Vacuuming SE-7 
Categories 

EC Erosion Control 
SE Sediment Control 
TC Tracking Control 
WE Wind Erosion Control 

NS Non-Stormwater 
Management Control 

WM Waste Management and 
Materials Pollution Control 

Legend: 

 Primary Objective 

 Secondary Objective 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 

Potential Alternatives 

None 

 

Description and Purpose 
Street sweeping and vacuuming includes use of self-propelled 
and walk-behind equipment to remove sediment from streets 
and roadways, and to clean paved surfaces in preparation for 
final paving.  Sweeping and vacuuming prevents sediment from 
the project site from entering storm drains or receiving waters. 

Suitable Applications 
Sweeping and vacuuming are suitable anywhere sediment is 
tracked from the project site onto public or private paved 
streets and roads, typically at points of egress.  Sweeping and 
vacuuming are also applicable during preparation of paved 
surfaces for final paving. 

Limitations 
Sweeping and vacuuming may not be effective when sediment 
is wet or when tracked soil is caked (caked soil may need to be 
scraped loose). 

Implementation 
 Controlling the number of points where vehicles can leave 

the site will allow sweeping and vacuuming efforts to be 
focused, and perhaps save money. 

 Inspect potential sediment tracking locations daily. 

 Visible sediment tracking should be swept or vacuumed on 
a daily basis. 

 Do not use kick brooms or sweeper attachments.  These 
tend to spread the dirt rather than remove it. 
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 If not mixed with debris or trash, consider incorporating the removed sediment back into 
the project 

Costs 
Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental.  
Expect rental rates from $58/hour (3 yd3 hopper) to $88/hour (9 yd3 hopper), plus operator 
costs.  Hourly production rates vary with the amount of area to be swept and amount of 
sediment.  Match the hopper size to the area and expect sediment load to minimize time spent 
dumping. 

Inspection and Maintenance  
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, 

weekly during the rainy season, and at two-week intervals during the non-rainy season. 

 When actively in use, points of ingress and egress must be inspected daily. 

 When tracked or spilled sediment is observed outside the construction limits, it must be 
removed at least daily.  More frequent removal, even continuous removal, may be required 
in some jurisdictions. 

 Be careful not to sweep up any unknown substance or any object that may be potentially 
hazardous. 

 Adjust brooms frequently; maximize efficiency of sweeping operations. 

 After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite. 

References 
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), November 2000. 

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation 
(Caltrans), April 1, 2002 – March 31, 2003. 
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22885 Savi Ranch Parkway  Suite E  Yorba Linda  California  92887
voice: (714) 685-1115  fax: (714) 685-1118  www.socalgeo.com

April 5, 2019

Panattoni Development Company, Inc.
20411 SW Birch Street, Suite 200
Newport Beach, California 92660

Attention: Mr. Michael Sizemore
Development Manager

Project No.: 19G121-2

Subject: Results of Infiltration Testing
Proposed Commercial/Industrial Development
Baker Avenue, South of 9th Street
Rancho Cucamonga, California

Reference: Geotechnical Investigation, Proposed Commercial/Industrial Development, Baker
Avenue, South of 9th Street, Rancho Cucamonga, California, prepared for Panattoni
Development Company, Inc. by Southern California Geotechnical, Inc. (SCG), SCG
Project No. 19G121-1, dated April 5, 2019.

Dear Mr. Sizemore:

In accordance with your request, we have conducted infiltration testing at the subject site. We
are pleased to present this report summarizing the results of the infiltration testing and our design
recommendations.

Scope of Services

The scope of services performed for this project was in general accordance with our Proposal No.
18P368R4, dated February 26, 2019. The scope of services included site reconnaissance,
subsurface exploration, field testing, and engineering analysis to determine the infiltration rates
of the onsite soils. The infiltration testing was performed in general accordance with ASTM Test
Method D-3385-03, Standard Test Method for Infiltration Rate of Soils in Field Using Double Ring
Infiltrometer.

Site and Project Description

The subject site is located on the east side of Baker Avenue, 300± feet south of 9th Street in
Rancho Cucamonga, California. The site is bounded to the north by single-family residences,
commercial/industrial buildings, and 9th Street, to the west by Baker Avenue, to the south by a
railroad easement, and to the east by Vineyard Avenue and a concrete lined channel. The general
location of the site is illustrated on the Site Location Map, enclosed as Plate 1 of this report.

The overall site consists of multiple irregular-shaped parcels, which total 47.03± acres in size.
The south-central parcel is developed with a commercial/industrial building, approximately
71,000± ft² in size. The building appears to be a single-story structure of concrete tilt-up
construction. The building is surrounded by asphaltic concrete (AC) pavements, which are
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generally in poor condition with moderate to severe cracking throughout, and areas of crushed
aggregate base (CAB) in the southern area of the parcel.

The southeastern parcel is currently occupied by the Scheu Steel Supply Company and is
developed with two (2) buildings. One of the buildings is a two-story industrial building, 40,000±
ft² in size, located in the east-central area of the parcel. This building is of metal-frame
construction. The second building, 2,700± ft² in size, is located in the southeastern area of the
parcel and is a single-story structure of wood-frame and stucco construction. The ground surface
cover surrounding the buildings consists CAB, AC pavements, and areas of exposed soil. The
ground surface cover in the western portion of the parcel consists of exposed soil with moderate
native grass and weed growth. An existing cell tower is located in the south-central area of the
parcel. Based on our review of historic aerial photographs, the northeastern area of this parcel
was previously developed with two (2) single-family residences. However, based on these
photographs, the residences were removed by February 2016.

The northeastern parcel is currently developed with a small commercial/industrial building,
4,000± ft² in size. The building is located in the northern area of the parcel and is surrounded by
AC pavements and exposed soils. Numerous stockpiles of green waste including plant foliage,
tree trunks, branches, and wood chips are located in the central area of the parcel.

The north-central area of the site is presently developed with a 6,100± ft² two-story building of
wood-frame and stucco construction, assumed to be supported on conventional shallow
foundations with a concrete slab-on-grade floor. The building is surrounded by concrete
pavements and exposed soil. The pavements are generally in fair condition with moderate
cracking throughout. Four (4) radio towers are present to the south of the existing building. The
ground surface cover surrounding the radio towers and in the remainder of this parcel consists
of exposed soil with moderate to dense native grass and weed growth. Based on our review of
historic aerial photographs, the northwestern region of this area of the site was previously
developed with three (3) single-family residences. Based on the historical photographs, all three
of the residences were removed by October 2016. Two (2) concrete slabs measuring 1,700± and
1,800± ft² remain in this area.

The western area of the site is vacant and undeveloped. The ground surface cover in this area
consists of exposed soil and moderate to dense native grass and weed growth. An AC road
transects this portion of the site, which generally trends east-to-west. A historical building is
present in the west-central area, which is to remain and is not a part of the site.

Detailed topographic information was not available at the time of this report. However, based on
topographic information obtained from Google Earth, the site topography ranges from 1,165±
feet msl in the northwestern area of the site to 1,130± feet mean sea level (msl) in the
southeastern area. The site topography slopes gently downward toward the south-southeast at
a gradient of approximately 1± percent.

Proposed Development

Based on a conceptual site plan (Scheme 5A) provided to our office by the client, the site will be
developed with three (3) new commercial/industrial buildings. The buildings will be identified as
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Buildings 1 through 3. Building 1 will be located in the eastern area of the site and will be
639,310± ft² in size. Building 2 will be located in the central area of the site and will be 128,160±
ft² in size. Building 3 will be located in the western area of the site and will be 279,390± ft² in
size. The buildings will be constructed with dock-high doors located along a portion of at least
one wall of each building. The buildings will be surrounded by asphaltic concrete pavements in
the parking and drive lanes, Portland cement concrete pavements in the loading dock areas, with
concrete flatwork and landscape planters throughout.

We understand that the proposed development will include on-site infiltration to dispose of storm
water. Based on the current site layout and conversations with the client, the proposed infiltration
systems will consist of three (3) below-grade chamber systems located to the east of proposed
Building 3 and to the north and south of Building 1. The bottoms of the chamber systems will
extend to depths ranging from 9 to 15± feet below the existing site grades.

Concurrent Study

SCG recently conducted a geotechnical investigation at the subject site, referenced above. As part
of this study, eleven (11) borings advanced to depths of 15 to 25± feet below existing site grades.
In addition to the eleven borings, four (4) trenches were excavated at the site to depths of 9 to
10± feet below existing site grades. Artificial fill soils were encountered at the ground surface at
most of the boring and trench locations, extending to depths of 1½ to 8± feet below the existing
site grades. The fill soils generally consist of loose to very dense silty fine sands well graded sands
with varying gravel content and some cobbles. Native alluvium was encountered below the fill
soils or at the ground surface at all of the boring and trench locations, extending to at least the
maximum depth explored of 25± feet below existing site grades. The alluvium generally consists
of medium dense to very dense well graded sands with varying gravel and cobble content, and
occasional boulders.

Groundwater

Free water was not encountered during the drilling of any of the borings. Based on the lack of
any water within the borings, and the moisture contents of the recovered soil samples, the static
groundwater is considered to have existed at a depth in excess of 25± feet at the time of the
subsurface exploration. As part of our research, we reviewed readily available groundwater data
in order to determine regional groundwater depths. The primary reference used to determine the
groundwater depths in this area is the California Department of Water Resources website,
http://www.water.ca.gov/waterdatalibrary/. One of the nearest monitoring wells is located
approximately 1.7 miles northwest from the site. Water level readings within this monitoring well
indicates a high groundwater level of 110 feet below the ground surface (November 2013).

Subsurface Exploration

Scope of Exploration

The subsurface exploration for the infiltration testing consisted of six (6) backhoe-excavated
trenches, extending to depths of 9 to 13± feet below existing site grades. The trenches were
logged during excavation by a member of our staff. The approximate locations of the infiltration

luisp
Rectangle
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trenches (identified as I-1 through I-6) are indicated on the Infiltration Test Location Plan,
enclosed as Plate 2 of this report.

Geotechnical Conditions

CAB was encountered at the ground surface at Infiltration Trench No. I-6, measuring 9 to 10±
inches in thickness. Artificial fill soils were encountered below the CAB at I-6, and at the ground
surface at all of the remaining infiltration trench locations, extending to depths of 2 to 6½± feet
below the existing site grades. The fill soils generally consist of loose to dense silty fine sands
with varying amounts of medium to coarse sands, fine to coarse gravel, and cobbles. The fill soils
possess a disturbed appearance, varying densities, and trace plastic and wire at Infiltration Trench
Nos. I-3 and I-6, resulting in their classification as artificial fill. Infiltration Trench No. I-3 exposed
a 1± foot diameter, intact concrete pipe within the fill layer at a depth of 1± foot below the
ground surface.

Native alluvium was encountered below the fill soils at all six (6) of the infiltration trench locations.
The alluvial soils generally consist of medium dense to very dense silty fine sands, fine to medium
sands, gravelly fine to coarse sands, and fine to coarse sandy gravel with varying cobbles,
boulders, and silt content, extending to the maximum depth explored of 13± feet. The Trench
Logs, which illustrate the conditions encountered at the infiltration test locations, are included
with this report.

Infiltration Testing

We understand that the results of the testing will be used to prepare a preliminary design for the
storm water infiltration systems that will be used at the subject site. As previously mentioned,
the infiltration testing was performed in general accordance with ASTM Test Method D-3385-03,
Standard Test Method for Infiltration Rate of Soils in Field Using Double Ring Infiltrometer.

Two stainless steel infiltration rings were used for the infiltration testing. The outer infiltration
ring is 2 feet in diameter and 20 inches in height. The inner infiltration ring is 1 foot in diameter
and 20 inches in height. At the test locations, the outer ring was driven 3± inches into the soil at
the base of each trench. The inner ring was centered inside the outer ring and subsequently
driven 3± inches into the soil at the base of the trench. The rings were driven into the soil using
a ten-pound sledge hammer. The soil surrounding the wall of the infiltration rings was only slightly
disturbed during the driving process.

Infiltration Testing Procedure

Infiltration testing was performed at all six (6) of the trench locations. The infiltration testing
consisted of filling the inner ring and the annular space (the space between the inner and outer
rings) with water, approximately 3 to 4 inches above the soil. To prevent the flow of water from
one ring to the other, the water level in both the inner ring and the annular space between the
rings was maintained using constant-head float valves. The volume of water that was added to
maintain a constant head in the inner ring and the annular space during each time interval was
determined and recorded. A cap was placed over the rings to minimize the evaporation of water
during the tests.
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The schedule for readings was determined based on the observed soil type at the base of each
backhoe-excavated trench. Based on the existing soils at each infiltration test location, the
volumetric measurements were made at increments ranging from 1 to 3 minutes. The water
volume measurements are presented on the spreadsheets enclosed with this report. The
infiltration rates for each of the timed intervals are also tabulated on these spreadsheets.

The infiltration rates for the infiltration tests are calculated in centimeters per hour and then
converted to inches per hour. The rates are summarized below:

Infiltration
Test No.

Depth
(feet)

Soil Description
Infiltration Rate
(inches/hour)

I-1 12
Fine to coarse Sandy Gravel, extensive Cobbles,

occasional Boulders
9.7

I-2 9
Fine to coarse Sandy Gravel, extensive Cobbles,

occasional Boulders
7.6

I-3 13 Fine to coarse Sandy Gravel, extensive Cobbles 15.4

I-4 12
Fine to coarse Sandy Gravel, extensive Cobbles,

occasional Boulders
13.0

I-5 9
Gravelly fine to coarse Sand, extensive Cobbles,

little Silt
5.7

I-6 9½
Gravelly fine to coarse Sand, occasional to

extensive Cobbles
20.2

Laboratory Testing

Moisture Content

The moisture contents for selected soil samples within the trenches were determined in
accordance with ASTM D-2216 and are expressed as a percentage of the dry weight. These test
results are presented on the Trench Logs.

Grain Size Analysis

The grain size distribution of selected soils collected from the base of each infiltration test trench
has been determined using a range of wire mesh screens. These tests were performed in general
accordance with ASTM D-422 and/or ASTM D-1140. The weight of the portion of the sample
retained on each screen is recorded and the percentage finer or coarser of the total weight is
calculated. The results of the grainsize analysis are presented on Plates C-1 through C-6 of this
report.
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Design Recommendations

Six (6) infiltration tests were performed at the subject site. As noted above, the calculated
infiltration rates at the infiltration test locations range from 5.7 to 20.2 inches per hour. The
primary factors affecting the infiltration rates are the varying relative densities and the silt content
of the encountered soils, which vary at different depths and locations at the subject site.

Based on the results of Infiltration Test Nos. I-1 and I-2, we recommend an infiltration rate of
7.6 inches per hour be used for the proposed below-grade chamber system located to the east
of Building 3. Based on the results of Infiltration Test Nos. I-3 and I-4, we recommend an
infiltration rate of 13.0 inches per hour be used for the proposed below-grade chamber system
located to the north of Building 1. Based on the results of Infiltration Test Nos. I-5 and I-6, we
recommend an infiltration rate of 5.7 inches per hour be used for the proposed chamber system
located to the south of Building 1.

We recommend that a representative from the geotechnical engineer be on-site during the
construction of the proposed infiltration systems to identify the soil classification at the base of
each chamber system. It should be confirmed that the soils at the base of the proposed infiltration
systems correspond with those presented in this report to ensure that the performance of the
systems will be consistent with the rates reported herein.

The design of the proposed storm water infiltration systems should be performed by the project
civil engineer, in accordance with the City of Rancho Cucamonga and/or County of San Bernardino
guidelines. However, it is recommended that the system be constructed so as to facilitate removal
of silt and clay, or other deleterious materials from any water that may enter the systems. The
presence of such materials would decrease the effective infiltration rates. It is recommended
that the project civil engineer apply an appropriate factor of safety. The infiltration
rates recommended above are based on the assumption that only clean water will be
introduced to the subsurface profile. Any fines, debris, or organic materials could
significantly impact the infiltration rates. It should be noted that the recommended
infiltration rates are based on infiltration testing at six (6) discrete locations and the overall
infiltration rates of the storm water infiltration systems could vary considerably.

Construction Considerations

The infiltration rates presented in this report are specific to the tested locations and tested depths.
Infiltration rates can be significantly reduced if the soils are exposed to excessive disturbance or
compaction during construction. Therefore, the subgrade soils within proposed infiltration system
areas should not be overexcavated, undercut or compacted in any significant manner. It is
recommended that a note to this effect be added to the project plans and/or
specifications.

Infiltration versus Permeability

Infiltration rates are based on unsaturated flow. As water is introduced into soils by infiltration,
the soils become saturated and the wetting front advances from the unsaturated zone to the
saturated zone. Once the soils become saturated, infiltration rates become zero, and water can
only move through soils by hydraulic conductivity at a rate determined by pressure head and soil
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permeability. The infiltration rates presented herein were determined in accordance with the
ASTM Test Method D-3385-03 standard and are considered valid for the time and place of the
actual test. Changes in soil moisture content will affect these infiltration rates. Infiltration rates
should be expected to decrease until the soils become saturated. Soil permeability values will
then govern groundwater movement. Permeability values may be on the order of 10 to 20 times
less than infiltration rates. The system designer should incorporate adequate factors of safety
and allow for overflow design into appropriate traditional storm drain systems, which would
transport storm water off-site.

Location of Infiltration Systems

The use of on-site storm water infiltration systems carries a risk of creating adverse geotechnical
conditions. Increasing the moisture content of the soil can cause the soil to lose internal shear
strength and increase its compressibility, resulting in a change in the designed engineering
properties. Overlying structures and pavements in the infiltration areas could potentially be
damaged due to saturation of subgrade soils. The proposed infiltration systems for this site
should be located at least 25 feet away from any structures, including retaining walls.
Even with this provision of locating the infiltration systems at least 25 feet from the building, it is
possible that infiltrating water into the subsurface soils could have an adverse effect on the
proposed or existing structures. It should also be noted that utility trenches which happen to
collect storm water can also serve as conduits to transmit storm water toward the structure,
depending on the slope of the utility trench. Therefore, consideration should also be given to the
proposed locations of underground utilities which may pass near the proposed infiltration systems.

General Comments

This report has been prepared as an instrument of service for use by the client in order to aid in
the evaluation of this property and to assist the architects and engineers in the design and
preparation of the project plans and specifications. This report may be provided to the
contractor(s) and other design consultants to disclose information relative to the project.
However, this report is not intended to be utilized as a specification in and of itself, without
appropriate interpretation by the project architect, structural engineer, and/or civil engineer. The
design of the infiltration system is the responsibility of the civil engineer. The role of the
geotechnical engineer is limited to determination of infiltration rate only. By using the design
infiltration rates contained herein, the civil engineer agrees to indemnify, defend, and hold
harmless the geotechnical engineer for all aspects of the design and performance of the infiltration
system. The reproduction and distribution of this report must be authorized by the client and
Southern California Geotechnical, Inc. Furthermore, any reliance on this report by an unauthorized
third party is at such party’s sole risk, and we accept no responsibility for damage or loss which
may occur. The analysis of this site was based on a subsurface profile interpolated from limited
discrete soil samples. While the materials encountered in the project area are considered to be
representative of the total area, some variations should be expected between trench locations
and testing depths. If the conditions encountered during construction vary significantly from those
detailed herein, we should be contacted immediately to determine if the conditions alter the
recommendations contained herein.

This report has been based on assumed or provided characteristics of the proposed development.
It is recommended that the owner, client, architect, structural engineer, and civil engineer
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carefully review these assumptions to ensure that they are consistent with the characteristics of
the proposed development. If discrepancies exist, they should be brought to our attention to
verify that they do not affect the conclusions and recommendations contained herein. We also
recommend that the project plans and specifications be submitted to our office for review to
verify that our recommendations have been correctly interpreted. The analysis, conclusions, and
recommendations contained within this report have been promulgated in accordance with
generally accepted professional geotechnical engineering practice. No other warranty is implied
or expressed.

Closure

We sincerely appreciate the opportunity to be of service on this project. We look forward to
providing additional consulting services during the course of the project. If we may be of further
assistance in any manner, please contact our office.

Respectfully Submitted,

SOUTHERN CALIFORNIA GEOTECHNICAL, INC.

Scott McCann
Staff Scientist

Daniel W. Nielsen, RCE 77915
Senior Engineer

Distribution: (1) Addressee

Enclosures: Plate 1 - Site Location Map
Plate 2 - Infiltration Test Location Plan
Trench Logs (6 pages)
Infiltration Test Results Spreadsheets (6 pages)
Grain Size Distribution Graphs (6 pages)
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EARTH MATERIALS

DESCRIPTION

GRAPHIC REPRESENTATION

5

10

15

SCALE:  1" = 5'

TRENCH LOG

KEY TO SAMPLE TYPES:

B - BULK SAMPLE (DISTURBED)

R - RING SAMPLE 2-1/2" DIAMETER

      (RELATIVELY UNDISTURBED)

WATER DEPTH: Dry

SEEPAGE DEPTH: Dry

READINGS TAKEN: At Completion

A: FILL: Brown Silty fine to coarse Sand, little fine to coarse Gravel,

occasional to extensive Cobbles, trace fine root fibers, medium dense to

dense - damp

@ 0 to 1 foot, abundant fine root fibers

B: ALLUVIUM: Gray Brown Gravelly fine to coarse Sand, extensive

Cobbles, occasional Boulders, trace Silt, dense to very dense - dry to

damp

C: ALLUVIUM: Light Brown fine to medium Sand, little coarse Sand, little

fine to coarse Gravel, occasional Cobbles, medium dense - damp

D: ALLUVIUM: Gray Brown Gravelly fine to coarse Sand, extensive

Cobbles, trace Silt, dense to very dense - damp

E: ALLUVIUM: Light Gray Brown fine to coarse Sandy Gravel, extensive

Cobbles, occasional Boulders, very dense - damp

N 80 E

JOB NO.: 19G121-2

PROJECT: Proposed Commercial/Industrial Development

LOCATION: Rancho Cucamonga, CA

DATE: 3-7-2019

EQUIPMENT USED: Backhoe

LOGGED BY: Scott McCann

ORIENTATION: N 80 E

ELEVATION:

Trench Terminated @ 12 feet
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DESCRIPTION

GRAPHIC REPRESENTATION

5

10

15

SCALE:  1" = 5'

TRENCH LOG

KEY TO SAMPLE TYPES:

B - BULK SAMPLE (DISTURBED)

R - RING SAMPLE 2-1/2" DIAMETER

      (RELATIVELY UNDISTURBED)

WATER DEPTH: Dry

SEEPAGE DEPTH: Dry

READINGS TAKEN: At Completion

A: FILL: Dark Brown Silty fine Sand, little medium to coarse Sand, trace

to little fine to coarse Gravel, occasional Cobbles, some fine root fibers,

loose to medium dense - moist

B: ALLUVIUM: Light Gray Gravelly fine to coarse Sand, extensive

Cobbles, occasional Boulders, dense to very dense - damp

C: ALLUVIUM: Brown fine to medium Sand, little coarse Sand, little fine

Gravel, trace coarse Gravel, occasional Cobbles, little Silt, medium dense

to dense - moist

D: ALLUVIUM: Light Gray Brown fine to coarse Sandy Gravel, extensive

Cobbles, occasional Boulders, very dense - dry to damp
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JOB NO.: 19G121-2

PROJECT: Proposed Commercial/Industrial Development

LOCATION: Rancho Cucamonga, CA

DATE: 3-7-2019

EQUIPMENT USED: Backhoe

LOGGED BY: Scott McCann

ORIENTATION: N 2 E

ELEVATION:

Trench Terminated @ 9 feet
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EARTH MATERIALS

DESCRIPTION

GRAPHIC REPRESENTATION

5

10

15

SCALE:  1" = 5'

TRENCH LOG

KEY TO SAMPLE TYPES:

B - BULK SAMPLE (DISTURBED)

R - RING SAMPLE 2-1/2" DIAMETER

      (RELATIVELY UNDISTURBED)

WATER DEPTH: Dry

SEEPAGE DEPTH: Dry

READINGS TAKEN: At Completion

A: FILL: Gray Brown Silty fine to medium Sand, little coarse Sand, little to

some fine to coarse Gravel, occasional to extensive Cobbles, 1' diameter

intact Concrete Pipe, trace Wire, trace fine root fibers, medium dense to

dense - damp

B: ALLUVIUM: Light Gray Gravelly fine to coarse Sand, extensive

Cobbles, occasional Boulders, dense to very dense - damp to moist

C: ALLUVIUM: Brown Silty fine Sand, little medium to coarse Sand, trace

to little fine to coarse Gravel, occasional Cobbles, medium dense to

dense - moist

D: ALLUVIUM: Light Gray Brown fine to coarse Sandy Gravel, extensive

Cobbles, dense - damp

N 3 W

JOB NO.: 19G121-2

PROJECT: Proposed Commercial/Industrial Development

LOCATION: Rancho Cucamonga, CA

DATE: 3-8-2019

EQUIPMENT USED: Backhoe

LOGGED BY: Scott McCann

ORIENTATION: N 3 W

ELEVATION:

Trench Terminated @ 13 feet
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EARTH MATERIALS

DESCRIPTION

GRAPHIC REPRESENTATION
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SCALE:  1" = 5'

TRENCH LOG

KEY TO SAMPLE TYPES:

B - BULK SAMPLE (DISTURBED)

R - RING SAMPLE 2-1/2" DIAMETER

      (RELATIVELY UNDISTURBED)

WATER DEPTH: Dry

SEEPAGE DEPTH: Dry

READINGS TAKEN: At Completion

A: FILL: Brown Silty fine Sand, little medium to coarse Sand, little fine to

coarse Gravel, occasional Cobbles, some fine root fibers, medium dense

- moist

B: ALLUVIUM: Light Gray Gravelly fine to coarse Sand, extensive

Cobbles, occasional Boulders, dense to very dense - dry to damp

C: ALLUVIUM: Light Gray fine to coarse Sand, little fine Gravel, trace

coarse Gravel, medium dense - damp

D: ALLUVIUM: Light Gray Brown fine to coarse Sandy Gravel, extensive

Cobbles, occasional Boulders, dense to very dense - damp

S 87 E

JOB NO.: 19G121-2

PROJECT: Proposed Commercial/Industrial Development

LOCATION: Rancho Cucamonga, CA

DATE: 3-8-2019

EQUIPMENT USED: Backhoe

LOGGED BY: Scott McCann

ORIENTATION: S 87 E

ELEVATION:

Trench Terminated @ 12 feet
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SOUTHERN CALIFORNIA GEOTECHNICAL

PLATE B-5

TRENCH NO.
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EARTH MATERIALS

DESCRIPTION

GRAPHIC REPRESENTATION

5

10

15

SCALE:  1" = 5'

TRENCH LOG

KEY TO SAMPLE TYPES:

B - BULK SAMPLE (DISTURBED)

R - RING SAMPLE 2-1/2" DIAMETER

      (RELATIVELY UNDISTURBED)

WATER DEPTH: Dry

SEEPAGE DEPTH: Dry

READINGS TAKEN: At Completion

A: FILL: Brown Silty fine to medium Sand, little coarse Sand, trace fine

Gravel, some fine root fibers, loose - damp to moist

B: ALLUVIUM: Light Gray fine to coarse Sand, little fine to coarse Gravel,

occasional Cobbles, loose to medium dense - damp

C: ALLUVIUM: Brown Silty fine Sand, little medium to coarse Sand, little

fine Gravel, medium dense - moist

D: ALLUVIUM: Light Gray Gravelly fine to coarse Sand, occasional to

extensive Cobbles, dense - dry to damp

E: ALLUVIUM: Gray Brown Gravelly fine to coarse Sand, extensive

Cobbles, little Silt, dense to very dense - moist

S 10 W

JOB NO.: 19G121-2

PROJECT: Proposed Commercial/Industrial Development

LOCATION: Rancho Cucamonga, CA

DATE: 311-2019

EQUIPMENT USED: Backhoe

LOGGED BY: Scott McCann

ORIENTATION: S 10 W

ELEVATION:

Trench Terminated @ 9 feet
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SOUTHERN CALIFORNIA GEOTECHNICAL

PLATE B-6

TRENCH NO.
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EARTH MATERIALS

DESCRIPTION

GRAPHIC REPRESENTATION

5
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SCALE:  1" = 5'

TRENCH LOG

KEY TO SAMPLE TYPES:

B - BULK SAMPLE (DISTURBED)

R - RING SAMPLE 2-1/2" DIAMETER

      (RELATIVELY UNDISTURBED)

WATER DEPTH: Dry

SEEPAGE DEPTH: Dry

READINGS TAKEN: At Completion

A: CRUSHED AGGREGATE BASE (CAB): 9 to 10 inches thick

B: FILL: Gray Brown Silty fine to medium Sand, little coarse Sand, trace

to little fine to coarse Gravel, trace Plastic, loose to medium dense - moist

C: ALLUVIUM: Light Gray Gravelly fine to coarse Sand, occasional to

extensive Cobbles, dense - dry to damp

S 25 W

JOB NO.: 19G121-2

PROJECT: Proposed Commercial/Industrial Development

LOCATION: Rancho Cucamonga, CA

DATE: 3-11-2019

EQUIPMENT USED: Backhoe

LOGGED BY: Scott McCann

ORIENTATION: S 25 W

ELEVATION:

Trench Terminated @ 9.5 feet
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INFILTRATION CALCULATIONS

Project Name Proposed Commercial/Industrial Development

Project Location

Project Number

Engineer

Infiltration Test No I-1

Constants

Diameter

(ft)

Area

(ft2)

Area

(cm2)

Inner 1 0.79 730 *Note: The infiltration rate was calculated

Anlr. Space 2 2.36 2189 based on current time interval

Interval

Elapsed

Inner

Ring

Ring

Flow

Annular

Ring

Space

Flow

Inner

Ring*

Annular

Space*

Inner

Ring*

Annular

Space*

(min) (ml) (cm3) (ml) (cm3) (cm/hr) (cm/hr) (in/hr) (in/hr)

Initial 12:30 PM 3 150 700

Final 12:33 PM 3 1100 5400

Initial 12:34 PM 3 100 900

Final 12:37 PM 7 1050 5550

Initial 12:38 PM 3 100 700

Final 12:41 PM 11 1050 5200

Initial 12:42 PM 3 150 700

Final 12:45 PM 15 1100 5300

Initial 12:46 PM 3 200 700

Final 12:49 PM 19 1125 5300

Initial 12:50 PM 3 100 500

Final 12:53 PM 23 1025 5000

Initial 12:54 PM 3 200 200

Final 12:57 PM 27 1125 4700

Initial 12:58 PM 3 50 300

Final 1:01 PM 31 950 4800

16.19

24.67 41.12 16.19900 4500

925 4500 25.36 41.12

925 4500 25.36 41.12

8

16.19

9.98

9.71

6

7

16.91

2 950 4650

9.98

42.49 10.25 16.73

1 950

Flow Readings Infiltration Rates

Test

Interval Time (hr)

16.55

3 950 4500 26.04

42.94 10.254700 26.04

41.12

16.555 925 4600 25.36

16.19

4 950 4600 26.04

19G121-2

Rancho Cucamonga, CA

Scott McCann

42.03 9.98

42.03 10.25

10.25

26.04

19G121-2 Infiltration Test No. I-1



INFILTRATION CALCULATIONS

Project Name Proposed Commercial/Industrial Development

Project Location

Project Number

Engineer

Infiltration Test No I-2

Constants

Diameter

(ft)

Area

(ft2)

Area

(cm2)

Inner 1 0.79 730 *Note: The infiltration rate was calculated

Anlr. Space 2 2.36 2189 based on current time interval

Interval

Elapsed

Inner

Ring

Ring

Flow

Annular

Ring

Space

Flow

Inner

Ring*

Annular

Space*

Inner

Ring*

Annular

Space*

(min) (ml) (cm3) (ml) (cm3) (cm/hr) (cm/hr) (in/hr) (in/hr)

Initial 10:00 AM 3 0 300

Final 10:03 AM 3 800 5200

Initial 10:04 AM 3 300 400

Final 10:07 AM 7 1050 4600

Initial 10:10 AM 3 150 800

Final 10:13 AM 13 925 4750

Initial 10:14 AM 3 100 600

Final 10:17 AM 17 850 4350

Initial 10:18 AM 3 900 4600

Final 10:21 AM 21 1625 8400

Initial 10:22 AM 3 100 500

Final 10:25 AM 25 825 4250

Initial 10:26 AM 3 850 4300

Final 10:29 AM 29 1550 8000

Initial 10:30 AM 3 200 600

Final 10:33 AM 33 900 4300

13.31

8 700 3700 19.19 33.81 7.55 13.31

7 700 3700 19.19 33.81 7.55

13.67

6 725 3750 19.87 34.26 7.82 13.49

5 725 3800 19.87 34.72 7.82

14.21

4 750 3750 20.56 34.26 8.09 13.49

3 775 3950 21.24 36.09 8.36

17.63

2 750 4200 20.56 38.38 8.09 15.11

1 800 4900 21.93 44.77 8.63

Rancho Cucamonga, CA

19G121-2

Scott McCann

Flow Readings Infiltration Rates

Test

Interval Time (hr)

19G121-2 Infiltration Test No. I-2



INFILTRATION CALCULATIONS

Project Name Proposed Commercial/Industrial Development

Project Location

Project Number

Engineer

Infiltration Test No I-3

Constants

Diameter

(ft)

Area

(ft2)

Area

(cm2)

Inner 1 0.79 730 *Note: The infiltration rate was calculated

Anlr. Space 2 2.36 2189 based on current time interval

Interval

Elapsed

Inner

Ring

Ring

Flow

Annular

Ring

Space

Flow

Inner

Ring*

Annular

Space*

Inner

Ring*

Annular

Space*

(min) (ml) (cm3) (ml) (cm3) (cm/hr) (cm/hr) (in/hr) (in/hr)

Initial 9:40 AM 1 200 500

Final 9:41 AM 1 825 3100

Initial 9:42 AM 1 150 900

Final 9:43 AM 3 750 3450

Initial 9:44 AM 1 100 600

Final 9:45 AM 5 650 3100

Initial 9:46 AM 1 150 500

Final 9:47 AM 7 700 2950

Initial 9:48 AM 1 1250 3950

Final 9:49 AM 9 1800 6350

Initial 9:50 AM 1 150 600

Final 9:51 AM 11 650 3000

Initial 9:52 AM 1 200 600

Final 9:53 AM 13 675 2950

Initial 9:54 AM 1 200 600

Final 9:55 AM 15 675 3000

Initial 9:56 AM 1 1200 3800

Final 9:57 AM 17 1675 6150

Initial 9:58 AM 1 2250 7100

Final 9:59 AM 19 2725 9400

25.36

10 475 2300 39.06 63.05 15.38 24.82

9 475 2350 39.06 64.42 15.38

25.36

8 475 2400 39.06 65.79 15.38 25.90

7 475 2350 39.06 64.42 15.38

25.90

6 500 2400 41.12 65.79 16.19 25.90

5 550 2400 45.23 65.79 17.81

26.98

4 550 2450 45.23 67.16 17.81 26.44

3 550 2500 45.23 68.53 17.81

28.06

2 600 2550 49.34 69.90 19.43 27.52

1 625 2600 51.40 71.27 20.23

Rancho Cucamonga, CA

19G121-2

Scott McCann

Flow Readings Infiltration Rates

Test

Interval Time (hr)

19G121-2 Infiltration Test No. I-3



INFILTRATION CALCULATIONS

Project Name Proposed Commercial/Industrial Development

Project Location

Project Number

Engineer

Infiltration Test No I-4

Constants

Diameter

(ft)

Area

(ft2)

Area

(cm2)

Inner 1 0.79 730 *Note: The infiltration rate was calculated

Anlr. Space 2 2.36 2189 based on current time interval

Interval

Elapsed

Inner

Ring

Ring

Flow

Annular

Ring

Space

Flow

Inner

Ring*

Annular

Space*

Inner

Ring*

Annular

Space*

(min) (ml) (cm3) (ml) (cm3) (cm/hr) (cm/hr) (in/hr) (in/hr)

Initial 11:45 AM 1 200 900

Final 11:46 AM 1 925 3350

Initial 11:47 AM 1 300 1300

Final 11:48 AM 3 850 3600

Initial 11:49 AM 1 50 400

Final 11:50 AM 5 500 2650

Initial 11:51 AM 1 200 550

Final 11:52 AM 7 675 2850

Initial 11:53 AM 1 200 200

Final 11:54 AM 9 625 2400

Initial 11:55 AM 1 150 500

Final 11:56 AM 11 600 2700

Initial 11:57 AM 1 150 350

Final 11:58 AM 13 550 2550

Initial 11:59 AM 1 50 300

Final 12:00 PM 15 450 2450

23.74

8 400 2150 32.89 58.93 12.95 23.20

7 400 2200 32.89 60.30 12.95

23.74

6 450 2200 37.00 60.30 14.57 23.74

5 425 2200 34.95 60.30 13.76

24.28

4 475 2300 39.06 63.05 15.38 24.82

3 450 2250 37.00 61.67 14.57

26.44

2 550 2300 45.23 63.05 17.81 24.82

1 725 2450 59.62 67.16 23.47

Rancho Cucamonga, CA

19G121-2

Scott McCann

Flow Readings Infiltration Rates

Test

Interval Time (hr)

19G121-2 Infiltration Test No. I-4



INFILTRATION CALCULATIONS

Project Name Proposed Commercial/Industrial Development

Project Location

Project Number

Engineer

Infiltration Test No I-5

Constants

Diameter

(ft)

Area

(ft2)

Area

(cm2)

Inner 1 0.79 730 *Note: The infiltration rate was calculated

Anlr. Space 2 2.36 2189 based on current time interval

Interval

Elapsed

Inner

Ring

Ring

Flow

Annular

Ring

Space

Flow

Inner

Ring*

Annular

Space*

Inner

Ring*

Annular

Space*

(min) (ml) (cm3) (ml) (cm3) (cm/hr) (cm/hr) (in/hr) (in/hr)

Initial 8:50 AM 3 700 900

Final 8:53 AM 3 1425 5500

Initial 8:54 AM 3 150 900

Final 8:57 AM 7 750 4400

Initial 8:58 AM 3 50 800

Final 9:01 AM 11 650 3900

Initial 9:02 AM 3 50 500

Final 9:05 AM 15 600 3400

Initial 9:06 AM 3 50 400

Final 9:09 AM 19 600 3700

Initial 9:10 AM 3 50 500

Final 9:13 AM 23 575 3400

Initial 9:14 AM 3 200 1700

Final 9:17 AM 27 725 4500
10.077 525 2800 14.39 25.58 5.67

11.87

6 525 2900 14.39 26.50 5.67 10.43

5 550 3300 15.08 30.15 5.94

11.15

4 550 2900 15.08 26.50 5.94 10.43

3 600 3100 16.45 28.32 6.48

16.55

2 600 3500 16.45 31.98 6.48 12.59

1 725 4600 19.87 42.03 7.82

Rancho Cucamonga, CA

19G121-2

Scott McCann

Flow Readings Infiltration Rates

Test

Interval Time (hr)

19G121-2 Infiltration Test No. I-5



INFILTRATION CALCULATIONS

Project Name Proposed Commercial/Industrial Development

Project Location

Project Number

Engineer

Infiltration Test No I-6

Constants

Diameter

(ft)

Area

(ft2)

Area

(cm2)

Inner 1 0.79 730 *Note: The infiltration rate was calculated

Anlr. Space 2 2.36 2189 based on current time interval

Interval

Elapsed

Inner

Ring

Ring

Flow

Annular

Ring

Space

Flow

Inner

Ring*

Annular

Space*

Inner

Ring*

Annular

Space*

(min) (ml) (cm3) (ml) (cm3) (cm/hr) (cm/hr) (in/hr) (in/hr)

Initial 10:40 AM 1 700 1800

Final 10:41 AM 1 1425 4900

Initial 10:42 AM 1 250 1500

Final 10:43 AM 3 900 4300

Initial 10:44 AM 1 350 1200

Final 10:45 AM 5 975 4000

Initial 10:46 AM 1 250 1400

Final 10:47 AM 7 900 4400

Initial 10:48 AM 1 300 1800

Final 10:49 AM 9 950 4600

Initial 10:50 AM 1 350 1600

Final 10:51 AM 11 1000 4500

Initial 10:52 AM 1 500 2300

Final 10:53 AM 13 1125 5000
29.147 625 2700 51.40 74.01 20.23

30.22

6 650 2900 53.45 79.49 21.04 31.30

5 650 2800 53.45 76.75 21.04

30.22

4 650 3000 53.45 82.23 21.04 32.38

3 625 2800 51.40 76.75 20.23

33.45

2 650 2800 53.45 76.75 21.04 30.22

1 725 3100 59.62 84.97 23.47

Rancho Cucamonga, CA

19G121-2

Scott McCann

Flow Readings Infiltration Rates

Test

Interval Time (hr)

19G121-2 Infiltration Test No. I-6



Sample Description I-1 @ 12 feet
Soil Classification Light Gray Brown fine to coarse Sandy Gravel

Proposed Commercial/Industrial Development

Rancho Cucamonga, CA

Project No. 19G121-2
PLATE C-1
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Sample Description I-2 @ 9 feet
Soil Classification Light Gray Brown fine to coarse Sandy Gravel

Proposed Commercial/Industrial Development

Rancho Cucamonga, CA

Project No. 19G121-2
PLATE C-2

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
e
rc

e
n

t
P

a
s
s
in

g
b

y
W

e
ig

h
t

Grain Size in Millimeters

Grain Size Distribution

Sieve Analysis Hydrometer Analysis

US Standard Sieve Sizes

Coarse Gravel Fine Gravel Crs. Sand Med. Sand Fine Sand Fines (Silt and Clay)

2 1 3/4 1/2 3/8 1/4 #4 #8 #10 #16 #20 #30 #40 #50 #100 #200

I I l 
I I 

- "\ 

\ 
\ 
~ 
I'-.. 

--i r--- ....... . ...........__ 
-r---. ... 

~ 

""'--" .......... 
~ 

~ 
---,. 

I I I 7 I I 

~ SOUTHERN 
CALIFORNIA 

..... GEOTECHNICAL 
A C11l1hrnur, CrfTJ,0,,1/,mi 



Sample Description I-3 @ 13 feet
Soil Classification Light Gray Brown fine to coarse Sandy Gravel

Proposed Commercial/Industrial Development

Rancho Cucamonga, CA

Project No. 19G121-2
PLATE C-3
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Sample Description I-4 @ 12 feet
Soil Classification Light Gray Brown fine to coarse Sandy Gravel

Proposed Commercial/Industrial Development

Rancho Cucamonga, CA

Project No. 19G121-2
PLATE C-4
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Sample Description I-5 @ 9 feet
Soil Classification Gray Brown Gravelly fine to coarse Sand, little Silt

Proposed Commercial/Industrial Development

Rancho Cucamonga, CA

Project No. 19G121-2
PLATE C-5

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
e
rc

e
n

t
P

a
s
s
in

g
b

y
W

e
ig

h
t

Grain Size in Millimeters

Grain Size Distribution

Sieve Analysis Hydrometer Analysis

US Standard Sieve Sizes

Coarse Gravel Fine Gravel Crs. Sand Med. Sand Fine Sand Fines (Silt and Clay)

2 1 3/4 1/2 3/8 1/4 #4 #8 #10 #16 #20 #30 #40 #50 #100 #200

I I l 
I I 

- " \ \ 
) I\ 

\ 
\ 

r,.. 

"l~ - -...., "'-- ..., ..... r--_ 
............ 

r---..... 

'"-
I"\. 
~ 
'\ 

"' ~ 
"' " 

I I I 7 I I 

~ SOUTHERN 
CALIFORNIA 

..... GEOTECHNICAL 
A C11l1hrnur, CrfTJ,0,,1/,mi 



Sample Description I-6 @ 9½ feet
Soil Classification Light Gray Gravelly fine to coarse Sand

Proposed Commercial/Industrial Development

Rancho Cucamonga, CA

Project No. 19G121-2
PLATE C-6
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Attachment G 
BMP Maintenance Material 

 
  



Panattoni Development Company, Inc. 

20411 SW Birch Street, Suite 200 

Newport Beach, CA 92660 

 

October 1, 2019 

 

 

Mr. Matthew Addington 

Associate Engineer 

City of Rancho Cucamonga 

10500 Civic Center Drive 

Rancho Cucamonga, CA 91730 

matthew.addington@cityofrc.us 

 

Subject: PWQMP for Panattoni 9th Street and Vineyard 

Letter of Intent to Enter into a Contract to Maintain Structural Stormwater Treatment 

 Devices and Filters. 

 

Dear Mr. Addington, 

 

This letter shall serve to substantiate an intent to enter into a contract for the maintenance of the structural 

stormwater treatment devices and filters prior to issuance of a certificate of occupancy.  

 

If you have any questions, you may contact myself at (949) 296-2989 or MSizemore@panattoni.com. 

 

Respectfully, 

Panattoni Development Company, Inc. 

 

 

 

 

Jacob R. Leblanc 

Local Partner 



Date Project Name

(city) (Zip Code)

Contact Phone (  714  ) 521 _ 4811 Email

Contract Term

48 Grate Filter Insert Cleaning 
BC-GRATE-MLS       

25-38-24 $69.00 2 $6,624.00

3 Curb Filter Insert Cleaning BC-CURB-MLS $89.00 2 $534.00

                            398 Via El Centro, Oceanside, CA 92058     P (760) 433-7640     F (760) 433-3176     www.BioCleanEnvironmental.com

Regards,                                                                                                                                                                                                                        

Paul Krajewski
Maintenance Services Director

Confined Space Details:
Bio Clean’s maintenance technicians are trained and certified in Air Monitoring and Confined Space Entry.  In the event that entry is required, Confined Space Entry will 
be conducted in accordance with CAL OSHA and FED OSHA requirements.  Our technicians are certified in Traffic Control and HAZWOPER.

Invoice will be billed after each service.  Terms are Net 30 Days.  Prices quoted are for a yearly contract, or longer, as specified above.  Proposal pricing is good for 90 
days from above date.  See Service Agreement for additional Service Details, Payment & Terms.

Filter Insert Details:
• Visual inspection of catch basin and filter insert for illicit discharge or structural deterioration.  Filter insert condition will be noted.
• Clean filter insert.  Remove trash, foliage and sediment.  Power wash and inspect filter for minor damages.
• Evaluate Hydrocarbon Booms.  Booms will be changed out a minimum of one time per year, if needed, unless noted. Replacement will be noted.
• Transport and dispose collected pollutants, liquids and hydrocarbon booms to approved facility in accordance with local and state requirements.
• A written report identifying collected pollutants, weights, and boom/media condition will be submitted to customer, city or municipality after each service.

Hydrodynamic Separator/ LID Unit Details:
• Visual inspection of system for illicit discharge or structural deterioration.
• Clean system according to manufacture’s specifications; using a vactor truck or as specified.
• Record pollutants (sediment, trash, foliage) along with approximate weights or yards, and amount of water collected.
• Evaluate condition of the system media (cartridge system, mulch, etc.) per manufacture’s specification.
• Transport and dispose collected pollutants and liquids to approved facility in accordance with local and state requirements.
• A written report identifying collected pollutants, weights/yards, and media condition will be submitted to customer, city or municipality after each service.

Annual Maintenance Cost $9,758.00

Notes:  HDPE Detention System pricing is for inspection only. Quote for HDPE Detention System maintenance to be obtained seperately, 
confined space inspection necessary to determine level of pollutant loading.

Program Details

Following, please find details of Bio Clean's Maintenance Program and a Proposal to service the Stormwater Systems located at the above referenced project.  Bio 
Clean's recommended cleaning is quarterly for filter inserts (or 2x/yr optional), or per local agency or city requirements.  Hydrodynamic separators and LID units should 
be cleaned one time per year and inspected six months after the cleaning to ensure proper functioning, or per local agency or city requirements.  The Maintenance 
Program incorporates a tracking number used to identify each unit and preserve its history.

Quantity Description of  Service Size Cost Per Unit Services Per Year Total

Luis Prado luisp@thieneseng.com

Budgetary Quote

Project Address E 9th St & Vineyard Ave Rancho Cucamonga, CA 92009

Maintenance and Inspection Proposal     

October 9, 2019 Panattoni 9th Street and Vineyard

4 MC-4500 StormTech Inspection Various $325.00 2 $2,600.00

Bio~ Clean 
A Forterra Company 
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General Description 
Drain inlet inserts, also known as catch basin, 
drop inlet or curb inlet inserts, are used to 
remove pollutants at the point of entry to the 
storm drain system.  There are a multitude of 
inserts of various shapes and configurations 
including baffles, baskets, boxes, fabrics, 
sorbent media, screens, and skimmers. The 
effectiveness of drain inlet inserts depends on 
their design, application, loading, and 
frequency of maintenance to remove 
accumulated sediment, trash, and debris. 

 
Inspection/Maintenance 
Considerations 

Routine inspection and maintenance is 
necessary to maintain functionality of drain 
inlet inserts and to prevent re-suspension and 
discharge of accumulated pollutants. 
Maintenance activities vary depending on the 
type of drain inlet insert being implemented; 
refer to the manufacturer’s recommendations 
for more information. 

  

Advanced BMPs Covered 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maintenance Concerns 

 Sediment, Trash, and Debris 
Accumulations 

 Pollutant Re-suspension and 
Discharge 

 

Targeted Constituents* 

Sediment   
Nutrients   
Trash   

Metals   

Bacteria  
Oil and Grease   

Organics   

*Removal Effectiveness varies for 
different manufacturer designs. See New 
Development and Redevelopment 
Handbook-Section 5 for more 
information. 

 

  

CALIFORNIA STORMWATER 
QUALITY ASSOCIATION' 



Drain Inlet Insert  MP-52 

September 2014 California Stormwater BMP Handbook 2 of 2 
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Inspection Activities Suggested Frequency 

 Verify that stormwater enters the unit and does not leak 
around the perimeter. 

After construction. 

 Inspect for sediment, trash, and debris buildup and proper 
functioning. 

At the beginning of the wet 
season and after significant 

storms 

Maintenance Activities Suggested Frequency 

 Remove accumulated sediment, trash, and debris. 

 Replace sorbent media. 

At the beginning of the wet 
season and as necessary 
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OPERATION & MAINTENANCE  
 
The Bio Clean Curb Inlet Filter is a stormwater device designed to remove high levels of trash, 
debris, sediments and hydrocarbons.  The filter is available in several configurations including trash 
full capture, multi‐level screening, Kraken membrane filter and media filter variations. This manual 
covers maintenance procedures of the trash full capture and multi‐level screening configurations. A 
supplemental manual is available for the Kraken and media filter variations. The innovative trough & 
weir system is mounted along the curb face and directs incoming stormwater toward the filter 
basket which is positioned “directly” under the manhole access opening regardless of its location in 
the catch basin. This innovative design allows the filter to be cleaned from finish surface without 
access into the catch basin, therefore drastically reducing maintenance time and eliminating 
confined space entry. The filter has a lifting handle allowing for the filter to be removed easily 
through the manhole. The weir also folds up to allow for unimpeded access into the basin for 
routine maintenance or pipe jetting.  
 
As with all stormwater BMPs, inspection and maintenance on the Curb Inlet Filter is necessary. 
Stormwater regulations require BMPs be inspected and maintained to ensure they are operating as 
designed to allow for effective pollutant removal and provide protection to receiving water bodies. 
It is recommended that inspections be performed multiple times during the first year to assess site‐
specific loading conditions. This is recommended because pollutant loading can vary greatly from 
site to site. Variables such as nearby soil erosion or construction sites, winter sanding of roads, 
amount of daily traffic and land use can increase pollutant loading on the system. The first year of 
inspections can be used to set inspection and maintenance intervals for subsequent years. Without 
appropriate maintenance a BMP can exceed its storage capacity which can negatively affect its 
continued performance in removing and retaining captured pollutants.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

System Diagram: 
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Inspection Equipment 
 
Following is a list of equipment to allow for simple and effective inspection of the Curb Inlet Filter: 
 

 Bio Clean Environmental Inspection Form (contained within this manual).  

 Manhole hook or appropriate tools to remove access hatches and covers. 

 Appropriate traffic control signage and procedures. 

 Protective clothing and eye protection.  

 Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine inspections or maintenance of the system.  

 
 
 
 
 
Inspection Steps   
 
The core to any successful stormwater BMP maintenance program is routine inspections. The 
inspection steps required on the Curb Inlet Fitler are quick and easy. As mentioned above the first 
year should be seen as the maintenance interval establishment phase. During the first year more 
frequent inspections should occur in order to gather loading data and maintenance requirements 
for that specific site. This information can be used to establish a base for long‐term inspection and 
maintenance interval requirements.  
 
The Curb Inlet Filter can be inspected though visual observation without entry into the catch basin. 
All necessary pre‐inspection steps must be carried out before inspection occurs, such as safety 
measures to protect the inspector and nearby pedestrians from any dangers associated with an 
open access hatch or manhole. Once the manhole has been safely opened the inspection process 
can proceed: 
 

 Prepare the inspection form by writing in the necessary information including project name, 
location, date & time, unit number and other info (see inspection form).  

 Observe the inside of the catch basin through the manhole. If minimal light is available and 
vision into the unit is impaired utilize a flashlight to see inside the catch basin.  

 Look for any out of the ordinary obstructions in the catch basin, trough, weir, filter basket, 
basin floor our outlet pipe. Write down any observations on the inspection form.  

 Through observation and/or digital photographs estimate the amount of trash, foliage and 
sediment accumulated inside the filter basket. Record this information on the inspection 
form.  

 Observe the condition and color of the hydrocarbon boom. Record this information on the 
inspection form.  

Bio~ Clean 
A Forterra Company 



 

3 | P a g e  

 Finalize inspection report for analysis by the maintenance manager to determine if 
maintenance is required.  

 
Maintenance Indicators  
 
Based upon observations made during inspection, maintenance of the system may be required 
based on the following indicators:  
 

 Missing or damaged internal components.  

 Obstructions in the trough, weir, filter basket or catch basin.  

 Excessive accumulation of trash, foliage and sediment in the filter basket and/or trough and 

weir sections. Maintenance is required when the basket is greater than half‐full.  

 The following chart shows the 50% and 100% storage capacity of each filter height: 

 

Model
Filter Basket 

Diameter (in)

Filter Basket 

Height (in)

50% Storage 

Capacity (cu ft)

100% Storage 

Capacity (cu ft)

BC‐CURB‐30 18 30 2.21 4.42

BC‐CURB‐24 18 24 1.77 3.53

BC‐CURB‐18 18 18 1.33 2.65

BC‐CURB‐12 18 12 0.88 1.77  
 

Maintenance Equipment 
 
It is recommended that a vacuum truck be utilized to minimize the time required to maintain the 
Curb Inlet Filter though it can easily cleaned by hand:  
 

 Bio Clean Environmental Maintenance Form (contained in O&M Manual).  

 Manhole hook or appropriate tools to access hatches and covers. 

 Appropriate safety signage and procedures. 

 Protective clothing and eye protection.  

 Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine maintenance of the system. Small or large vacuum truck (with 

pressure washer attachment preferred). 

 

Maintenance Procedures 
 

It is recommended that maintenance occurs at least two days after the most recent rain event to 
allow debris and sediments to dry out. Maintaining the system while flows are still entering it will 
increase the time and complexity required for maintenance. Cleaning of the Curb Inlet Filter can be 
performed from finish surface without entry into catch basin utilizing a vacuum truck. Some unique 

Bio~ Clean 
A Forterra Company 
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and custom configurations may create conditions which would require entry for some or all of the 
maintenance procedures. Once all safety measures have been set up cleaning of the Curb Inlet 
Filter can proceed as followed:  
 

 Remove all manhole cover or access hatches (traffic control and safety measures to be 

completed prior).  

 Using an extension on a vacuum truck position the hose over the opened manhole or hatch 

opening. Insert the vacuum hose down into the filter basket and suck out trash, foliage and 

sediment. A pressure wash is recommended and will assist in spraying of any debris stuck on 

the side or bottom of the filter basket. If the filter basket is full, trash, sediment, and debris 

will accumulate inside the trough and weir sections of the system. Once the filter basket is 

clean power wash the weir and trough pushing these debris into the filter basket (leave the 

hose in the filter basket during this process so entering debris will be sucked out). Power 

wash off the trough, weir, debris screen, and filter basket sides and bottom.  

 Next remove the hydrocarbon boom that is attached to the inside of the filter basket. The 

hydrocarbon boom is fastened to rails on two opposite sides of the basket (vertical rails). 

Assess the color and condition of the boom using the following information in the next 

bullet point. If replacement is required install and fasten on a new hydrocarbon boom. 

Booms can be ordered directly from the manufacturer.  

 Follow is a replacement indication color chart for the hydrocarbon booms:  

 

 

 

 

 

 

 

 The last step is to close up and replace the manhole or hatch and remove all traffic control.  

 All removed debris and pollutants shall be disposed of following local and state 

requirements. 

 Disposal requirements for recovered pollutants may vary depending on local guidelines. In 

most areas the sediment, once dewatered, can be disposed of in a sanitary landfill. It is not 

anticipated that the sediment would be classified as hazardous waste.  

 In the case of damaged components, replacement parts can be ordered from the 

manufacturer. Hydrocarbon booms can also be ordered directly from the manufacturer as 

previously noted.  

 
 
 

Excellent 
Condition        

Good  
Condition        

Minimal  
Capacity        

Replacement 
Required        
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Maintenance Sequence 

 
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Insert the vacuum hose down 
into the filter basket and suck out 
debris. Use a pressure washer to 
assist in vacuum removal. 
Pressure wash off the weir and 
trough and vacuum out any 
remaining debris.  

Remove manhole cover and 
set up vacuum truck to clean 
the filter basket. Ensure all 
traffic control and safety 
measures are in place.  

Bio~ Clean 
A Forterra Company 
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For Maintenance Services or Information Please Contact Us At: 
760‐433‐7640  

Or Email: info@biocleanenvironmental.com 

Remove the hydrocarbon boom 
that is attached to the inside of the 
filter basket. The hydrocarbon 
boom is fastened to rails on two 
opposite sides of the basket 
(vertical rails). Assess the color and 
condition of the boom using the 
following information in the next 
bullet point. If replacement is 
required install and fasten on a 
new hydrocarbon boom.  

Close up and replace the 

manhole or hatch and 

remove all traffic control. 

All removed debris and 

pollutants shall be 

disposed of following local 

and state requirements. 

Bio~ Clean 
A Forterra Company 
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OPERATION & MAINTENANCE  
 
The Bio Clean Grate Inlet Filter is a stormwater device designed to remove high levels of trash, 
debris, sediments and hydrocarbons.  The filter is available in several configurations including trash 
full capture, multi‐level screening, Kraken membrane filter and media filter variations. This manual 
covers maintenance procedures of the trash full capture and multi‐level screening configurations. A 
supplemental manual is available for the Kraken and media filter variations. This filter is made of 
100% stainless steel and is available and various sizes and depths allowing it to fit in any grated 
catch basin inlet. The filters heavy duty construction allows for cleaning with any vacuum truck. The 
filet can also easily be cleaned by hand.  
 
As with all stormwater BMPs, inspection and maintenance on the Grate Inlet Filter is necessary. 
Stormwater regulations require BMPs be inspected and maintained to ensure they are operating as 
designed to allow for effective pollutant removal and provide protection to receiving water bodies. 
It is recommended that inspections be performed multiple times during the first year to assess site‐
specific loading conditions. This is recommended because pollutant loading can vary greatly from 
site to site. Variables such as nearby soil erosion or construction sites, winter sanding of roads, 
amount of daily traffic and land use can increase pollutant loading on the system. The first year of 
inspections can be used to set inspection and maintenance intervals for subsequent years. Without 
appropriate maintenance a BMP can exceed its storage capacity which can negatively affect its 
continued performance in removing and retaining captured pollutants.  
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Inspection Equipment 
 
Following is a list of equipment to allow for simple and effective inspection of the Grate Inlet Filter: 
 

 Bio Clean Environmental Inspection Form (contained within this manual).  

 Manhole hook or appropriate tools to remove access hatches and covers. 

 Appropriate traffic control signage and procedures. 

 Protective clothing and eye protection.  

 Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine inspections or maintenance of the system.  

 
 
 
 
 
Inspection Steps   
 
The core to any successful stormwater BMP maintenance program is routine inspections. The 
inspection steps required on the Grate Inlet Filter are quick and easy. As mentioned above the first 
year should be seen as the maintenance interval establishment phase. During the first year more 
frequent inspections should occur in order to gather loading data and maintenance requirements 
for that specific site. This information can be used to establish a base for long‐term inspection and 
maintenance interval requirements.  
 
The Grate Inlet Filter can be inspected though visual observation. All necessary pre‐inspection steps 
must be carried out before inspection occurs, such as safety measures to protect the inspector and 
nearby pedestrians from any dangers associated with an open grated inlet. Once the grate has been 
safely removed the inspection process can proceed: 
 

 Prepare the inspection form by writing in the necessary information including project name, 
location, date & time, unit number and other info (see inspection form).  

 Observe the filter with the grate removed.  

 Look for any out of the ordinary obstructions on the grate or in the filter and its bypass. 
Write down any observations on the inspection form.  

 Through observation and/or digital photographs estimate the amount of trash, foliage and 
sediment accumulated inside the filter basket. Record this information on the inspection 
form.  

 Observe the condition and color of the hydrocarbon boom. Record this information on the 
inspection form.  

 Finalize inspection report for analysis by the maintenance manager to determine if 
maintenance is required.  
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Maintenance Indicators  
 
Based upon observations made during inspection, maintenance of the system may be required 
based on the following indicators:  
 

 Missing or damaged internal components.  

 Obstructions in the filter basket and its bypass. 

 Excessive accumulation of trash, foliage and sediment in the filter basket. Maintenance is 

required when the basket is greater than half‐full.  

 The following chart shows the 50% and 100% storage capacity of each filter height: 

 

Model
Filter Basket 

Diameter (in)

Filter Basket 

Height (in)

50% Storage 

Capacity (cu ft)

100% Storage 

Capacity (cu ft)

BC‐GRATE‐12‐12‐12 10.00 12.00 0.27 0.55

BC‐GRATE‐18‐18‐18 16.00 18.00 1.05 2.09

BC‐GRATE‐24‐24‐24 21.00 24.00 2.41 4.81

BC‐GRATE‐30‐30‐24 27.00 24.00 3.98 7.95

BC‐GRATE‐36‐36‐24 33.00 24.00 5.94 11.88

BC‐GRATE‐48‐48‐18 44.00 18.00 7.92 15.84  
 

Maintenance Equipment 
 
It is recommended that a vacuum truck be utilized to minimize the time required to maintain the 
Curb Inlet Filter, though it can easily cleaned by hand:  
 

 Bio Clean Environmental Maintenance Form (contained in O&M Manual).  

 Manhole hook or appropriate tools to remove the grate. 

 Appropriate safety signage and procedures. 

 Protective clothing and eye protection.  

 Note: entering a confined space requires appropriate safety and certification. It is generally 

not required for routine maintenance of the system. Small or large vacuum truck (with 

pressure washer attachment preferred). 

 

Maintenance Procedures 
 

It is recommended that maintenance occurs at least two days after the most recent rain event to 
allow debris and sediments to dry out. Maintaining the system while flows are still entering it will 
increase the time and complexity required for maintenance. Cleaning of the Grate Inlet Filter can be 
performed utilizing a vacuum truck. Once all safety measures have been set up cleaning of the 
Grate Inlet Filter can proceed as followed:  

Bio~ Clean 
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 Remove grate (traffic control and safety measures to be completed prior).  

 Using an extension on a vacuum truck position the hose over the opened catch basin. Insert 

the vacuum hose down into the filter basket and suck out trash, foliage and sediment. A 

pressure wash is recommended and will assist in spraying of any debris stuck on the side or 

bottom of the filter basket. Power wash off the filter basket sides and bottom.  

 Next remove the hydrocarbon boom that is attached to the inside of the filter basket. The 

hydrocarbon boom is fastened to rails on two opposite sides of the basket (vertical rails). 

Assess the color and condition of the boom using the following information in the next 

bullet point. If replacement is required install and fasten on a new hydrocarbon boom. 

Booms can be ordered directly from the manufacturer.  

 Follow is a replacement indication color chart for the hydrocarbon booms:  

 

 

 

 

 

 

 

 The last step is to replace the grate and remove all traffic control.  

 All removed debris and pollutants shall be disposed of following local and state 

requirements. 

 Disposal requirements for recovered pollutants may vary depending on local guidelines. In 

most areas the sediment, once dewatered, can be disposed of in a sanitary landfill. It is not 

anticipated that the sediment would be classified as hazardous waste.  

 In the case of damaged components, replacement parts can be ordered from the 

manufacturer. Hydrocarbon booms can also be ordered directly from the manufacturer as 

previously noted.  

 
 
 
 
 
 
 
 
 
 
 

Excellent 
Condition        

Good  
Condition        

Minimal  
Capacity        

Replacement 
Required        
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Maintenance Sequence 

 
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Insert the vacuum hose down 
into the filter basket and suck out 
debris. Use a pressure washer to 
assist in vacuum removal. 
Pressure wash off screens.  

Remove grate and set up 
vacuum truck to clean the 

filter basket.  
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For Maintenance Services or 
Information Please Contact Us At: 

760‐433‐7640  
Or Email: 

info@biocleanenvironmental.com

Remove the hydrocarbon boom 
that is attached to the inside of the 
filter basket. The hydrocarbon 
boom is fastened to rails on two 
opposite sides of the basket 
(vertical rails). Assess the color and 
condition of the boom using the 
following information in the next 
bullet point. If replacement is 
required install and fasten on a 
new hydrocarbon boom.  

Close up and replace the 

grate and remove all traffic 

control. All removed debris 

and pollutants shall be 

disposed of following local 

and state requirements. 
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General Description  
An infiltration basin is a shallow 
impoundment that is designed to infiltrate 
stormwater.  Infiltration basins store 
stormwater runoff until it gradually 
exfiltrates into the underlying soil.  Pollutant 
removal occurs through the infiltration of 
runoff and the adsorption of pollutants into 
the soil and vegetation.  Additional benefits 
include: 

 Reduced runoff volume and attenuation 
of peak flows, and 

 Facilitated groundwater recharge thus 
helping to maintain low flows in stream 
systems.  

Inspection/Maintenance 
Considerations 
The use and regular maintenance of 
pretreatment BMPs will significantly 
minimize maintenance requirements for the 
basin.  Installing vegetated swales or a 
sediment forebay upstream from the 
infiltration basin can provide effective 
pretreatment and reduce maintenance. 

Spill response procedures and controls 
should be implemented to prevent spills from 
reaching the infiltration system. This BMP 
may require groundwater monitoring, and 
basins cannot be put into operation until the 
upstream tributary area is stabilized. 

Advanced BMPs Covered 

 

 

 

 

 

Maintenance Concerns 

 Vector Control 

 Clogged soil or outlet structures 

 Vegetation/Landscape 
Maintenance 

 Groundwater contamination 

 Accumulation of metals 

 Aesthetics 

Targeted Constituents 

Sediment  

Nutrients 

Trash 

Metals 

Bacteria 

Oil and Grease 

Organics 

Legend (Removal Effectiveness) 

  Low   ▲  Medium   High  

  Requires Pretreatment  

Note:  The removal effectiveness ratings shown in the 
table are for properly designed, sited, and maintained 
BMPs; some configurations will have variations in 
pollutant effectiveness. 

✓ 
Stormwater 
Containment 

and Discharge 
Reduction 

✓ 
Treatment 

Control 

CALIFORNIA STORMWATER 
QUALITY ASSOCIATION 



Infiltration Basin  TC-11 

September 2014 California Stormwater BMP Handbook 2 of 4 
 Industrial and Commercial 
 www.casqa.org 

 

If there are actual signs of clogging or significant loss of infiltrative capacity the following 
maintenance activities should be considered: 

 Mechanically de-thatching and/or aerating the top soils along the sides and bottom of 
the basin. 

 Tilling or dicing to scarify the bottom of the basin 

Inspection Activities Suggested 
Frequency 

 Observe drain time for a storm after completion or modification of the facility to 
confirm that the desired drain time has been obtained. 

 Newly established vegetation should be inspected several times to determine if any 
landscape maintenance (reseeding, irrigation, etc.) is necessary. 

 Inspect for upslope or adjacent contributing sediment sources and ensure that 
pretreatment systems are in place. 

Post construction 
and semi-annually 
(beginning and end 

of rainy season) 

 Inspect for the following issues: differential accumulation of sediment, signs of wetness 
or damage to structures, erosion of the basin floor, dead or dying grass on the bottom, 
condition of riprap, drain time, signs of petroleum hydrocarbon contamination, 
standing water, trash and debris, sediment accumulation, slope stability, pretreatment 
device condition 

Semi-annually and 
after extreme events 

Maintenance Activities Suggested 
Frequency 

 Factors responsible for clogging should be repaired immediately. Immediately 
 

 Remove invasive weeds once monthly during the first two growing seasons. Monthly during 
growing season 

 Stabilize eroded banks with erosion control mat or mulch and revegetate. 

 Repair undercut and eroded areas at inflow and outflow structures. 

 Maintain access to the basin for regular maintenance activities. 

 Mow as appropriate for vegetative cover species. 

 Monitor health of vegetation and replace as necessary. 

 Control mosquitoes as necessary. 

 Remove litter and debris from infiltration basin area as required. 

 Trim vegetation to prevent establishment of woody vegetation that decreases storage 
volume. 

Standard 
maintenance (as 

needed) 

 Mow and remove grass clippings, litter, and debris. 

 Replant eroded or barren spots to prevent erosion and accumulation of sediment. 

Semi-annual 

 Scrape bottom and remove sediment when accumulated sediment reduces original 
infiltration rate by 25-50%.  Restore original cross-section and infiltration rate.  
Properly dispose of sediment. 

 Seed or sod to restore ground cover. 

 Disc or otherwise aerate bottom. 

 Dethatch basin bottom. 

3-5 year 
maintenance 
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These activities should be on an “as-needed” rather than on a routine basis.  Always 
remove deposited sediments before scarification, and use a hand-guided rotary tiller, if 
possible, or a disc harrow pulled by a light tractor.   

Clogged infiltration basins with surface standing water can become a breeding area for 
mosquitoes and midges.  Maintenance efforts associated with infiltration basins should 
include frequent inspections to ensure that water infiltrates into the subsurface 
completely (recommended infiltration rate of 96 hours or less) and that vegetation is 
carefully managed to prevent creating mosquito and other vector habitats. 

Additional Information 
In most cases, surface sediment removed from an infiltration basin during periodic 
maintenance to restore capacity does not contain toxic materials (e/g metals, oil and 
grease, or organics) at levels posing a hazardous concern.  Studies to date indicate that 
pond sediments are generally below toxicity limits and can be safely landfilled or 
disposed onsite.  Onsite sediment disposal is always preferable (if local authorities 
permit) as long as the sediments are deposited away from the perimeter to prevent their 
reentry into the basin.  Sediments should be tested for toxic materials in compliance with 
current landfill requirements and disposed of properly.  

Maintenance activities should use lightweight equipment (e.g. bobcat), which will not 
compact the underlying soil to remove the top layer of sediment.  The remaining soil 
should be tilled and revegetated as soon as possible. 

Sediment removal within the basin should be performed when the sediment is dry 
enough so that it is cracked and readily separates from the basin floor.  This minimizes 
intermixing of the finer sediment with underlying coarser material on the basin floor. 

Special maintenance considerations are required maintain infiltration basins 
effectiveness in cold climates. Treating runoff containing salt-based deicers in an 
infiltration basin may reduce soil fertility cause vegetation to fail.  Incorporating mulch 
into the soil can help to mitigate this problem.  Infiltration basins should not be used to 
store snow plowed from highways or parking lots.  The sand in this snow can clog the 
basin.  In addition, the chlorides and other pollutants can contaminate the groundwater.  
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24"
(600 mm) MIN*

7.0'
(2.1 m)
MAX

12" (300 mm) TYP100" (2540 mm)

12" (300 mm) MIN

12" (300 mm) MIN

9"
(230 mm) MIN

60"
(1525 mm)

DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN

*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).

SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS

PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)

MC-4500
END CAP

PERIMETER STONE

EXCAVATION WALL
(CAN BE SLOPED

OR VERTICAL)

CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".ADS GEOSYTHETICS 601T NON-WOVEN

GEOTEXTILE ALL AROUND CLEAN, CRUSHED,
ANGULAR EMBEDMENT STONE

CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPELENE (PP) CORRUGATED

WALL STORMWATER COLLECTION CHAMBERS".

EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4

GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.

MC-4500 CHAMBER
Designed to meet the most stringent industry performance standards for 
superior structural integrity while providing designers with a cost-effective 
method to save valuable land and protect water resources. The StormTech 
system is designed primarily to be used under parking lots, thus maximizing 
land usage for private (commercial) and public applications. StormTech 
chambers can also be used in conjunction with Green Infrastructure, thus 
enhancing the performance and extending the service life of these practices.

STORMTECH MC-4500 CHAMBER  
(not to scale)
Nominal Chamber Specifications

Size (L x W x H) 
52” x 100” x 60” 
1,321 mm x 2,540 mm x 1,524 mm

Chamber Storage 
106.5 ft3 (3.01 m3)

Min. Installed Storage* 
162.6 ft3 (4.60 m3)

Weight 
120 lbs (54.4 kg)

Shipping 
7 chambers/pallet 
11 pallets/truck

*Assumes a minimum of 12” (300 mm) of 
stone above, 9” (230 mm) of stone below 
chambers, 9” (230 mm) of stone between 
chambers/end caps and 40% stone porosity.

STORMTECH MC-4500 END CAP  
(not to scale)
Nominal End Cap Specifications

Size (L x W x H) 
35.1” x 90.2” x 59.4” 
891 mm x 2,291 mm x 1,509 mm

End Cap Storage 
35.7 ft3 (1.01 m3)

Min. Installed Storage* 
108.7 ft3 (3.08 m3)

Weight 
120 lbs (54.4 kg)

Shipping 
7 end caps/pallet 
11 pallets/truck

*Assumes a minimum of 12” (300 mm) of stone 
above, 9” (230 mm) of stone below, 6” (150 mm) 
of stone perimeter, 9” (230 mm) of stone between 
chambers/end caps and 40% stone porosity.

30.7" 
(781 mm) 

INSTALLED 

35.1" 
(891 mm) 7 

59.4" 
(1509 mm) 

J_ 
I- I- 90.2" (2291 mm) -j 

48.3" (1227 mm) -I I--
INSTALLED LENGTH I I ~-11 // \\(:imm) 

f-- 100.0" (2540 mm) ---j 
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For more information on the StormTech MC-4500 Chamber and other ADS products, please contact our Customer Service Representatives at 1-800-821-6710

TOOL
DESIGN

MC-4500 CHAMBER SPECIFICATIONS

STORAGE VOLUME PER CHAMBER FT3 (M3)

Note: Assumes 9” (230 mm) of separation between chamber rows, 12” (300 
mm) of perimeter in front of the end caps, and 24” (600 mm) of cover. The 
volume of excavation will varyas depth of cover increases.

Note: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12” (300 mm) stone above and 
includes the bare chamber/end cap volume. End cap volume assumes 12” (300 mm) stone 
perimeter.

Working on a project?  
Visit us at www.stormtech.com 
and utilize the StormTech Design Tool

ENGLISH TONS (yds3)
Stone Foundation Depth

9” 12” 15” 18” 

MC-4500 Chamber 7.4 (5.2) 7.8 (5.5) 8.3 (5.9) 8.8 (6.2)

MC-4500 End Cap 9.6 (6.8) 10.0 (7.1) 10.4 (7.4) 10.9 (7.7)

METRIC KILOGRAMS (m3) 230 mm 300 mm 375 mm 450 mm

MC-4500 Chamber 6,681 (4.0) 7,117 (4.2) 7,552 (4.5) 7,987 (4.7)

MC-4500 End Cap 8,691 (5.2) 9,075 (5.4) 9,460 (5.6) 9,845 (5.9)

Note: Assumes 12” (300 mm) of stone above and 9” (230 mm) row spacing and 12” (300 mm) 
of perimeter stone in front of end caps.

AMOUNT OF STONE PER CHAMBER

Stone Foundation Depth

9” (230 mm) 12” (300 mm) 15” (375mm) 18” (450 mm)

MC-4500 Chamber 10.5 (8.0) 10.8 (8.3) 11.2 (8.5) 11.5 (8.8)

MC-4500 End Cap 9.3 (7.1) 9.6 (7.3) 9.9 (7.6) 10.2 (7.8)

VOLUME EXCAVATION PER CHAMBER YD3 (M3)

Bare 
Chamber 
Storage  
ft3 (m3)

Chamber and Stone 
Foundation Depth in. (mm)

9” (230 
mm) 12” (300 mm) 15” (375 mm) 18” (450 mm)

MC-4500 Chamber 106.5 (3.02) 162.6 (4.60) 166.3 (4.71) 169.6 (4.81) 173.6 (4.91)

MC-4500 End Cap 35.7 (1.0) 108.7 (3.08) 111.9 (3.17) 115.2 (3.26) 118.4 (3.35)
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ECCENTRIC
HEADER

MANHOLE
WITH

OVERFLOW
WEIR 

STORMTECH
ISOLATOR ROW

OPTIONAL 
PRE-TREATMENT

OPTIONAL 
ACCESS STORMTECH CHAMBERS

THE ISOLATOR® ROW 

INTRODUCTION 
An important component of any Stormwater Pollution Prevention 
Plan is inspection and maintenance. The StormTech Isolator Row is 
a technique to inexpensively enhance Total Suspended Solids (TSS) 
removal and provide easy access for inspection and maintenance. 

THE ISOLATOR ROW 
The Isolator Row is a row of StormTech chambers, either SC-160LP, 
SC-310, SC-310-3, SC-740, DC-780, MC-3500 or MC-4500 models, 
that is surrounded with filter fabric and connected to a closely located 
manhole for easy access. The fabric-wrapped chambers provide for 
settling and filtration of sediment as storm water rises in the Isolator 
Row and ultimately passes through the filter fabric. The open bottom 
chambers and perforated sidewalls (SC-310, SC- 310-3 and SC-740 
models) allow storm water to flow both vertically and horizontally out of 
the chambers. Sediments are captured in the Isolator Row protecting 
the storage areas of the adjacent stone and chambers from sediment 
accumulation. 

Two different fabrics are used for the Isolator Row. A woven geotextile 
fabric is placed between the stone and the Isolator Row chambers. 
The tough geotextile provides a media for storm water filtration and 
provides a durable surface for maintenance operations. It is also 
designed to prevent scour of the underlying stone and remain intact 
during high pressure jetting. A non-woven fabric is placed over the 
chambers to provide a filter media for flows passing through the 
perforations in the sidewall of the chamber. The non-woven fabric is not 
required over the SC-160LP, DC-780, MC-3500 or MC-4500 models as 
these chambers do not have perforated side walls. 

The Isolator Row is typically designed to capture the "first flush" and 
offers the versatility to be sized on a volume basis or flow rate basis. 
An upstream manhole not only provides access to the Isolator Row but 
typically includes a high flow weir such that storm water flowrates or 
volumes that exceed the capacity of the Isolator Row overtop the over 
flow weir and discharge through a manifold to the other chambers. 

The Isolator Row may also be part of a treatment train. By treating 
storm water prior to entry into the chamber system, the service life can 
be extended and pollutants such as hydrocarbons can be captured. 
Pre-treatment best management practices can be as simple as 
deep sump catch basins, oil-water separators or can be innovative 
storm water treatment devices. The design of the treatment train and 
selection of pretreatment devices by the design engineer is often 
driven by regulatory requirements. Whether pretreatment is used or not, 
the Isolator Row is recommended by StormTech as an effective means 
to minimize maintenance requirements and maintenance costs. 

Note: See the StormTech Design Manual for detailed information on 
designing inlets for a Storm Tech system, including the Isolator Row. 

Looking down the Isolator Row from the 
manhole opening, woven geotextile is shown 

between the chamber and stone base. 

StormTech Isolator Row with 
Overflow Spillway (not to scale) 
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ISOLATOR ROW 
INSPECTION/MAINTENANCE 
INSPECTION 
The frequency of inspection and maintenance varies by location. A 
routine inspection schedule needs to be established for each individual 
location based upon site specific variables. The type of land use (i.e. 
industrial, commercial, residential), anticipated pollutant load, percent 
imperviousness, climate, etc. all play a critical role in determining the 
actual frequency of inspection and maintenance practices. 

At a minimum, StormTech recommends annual inspections. Initially, 
the Isolator Row should be inspected every 6 months for the first year 
of operation. For subsequent years, the inspection should be adjusted 
based upon previous observation of sediment deposition. 

The Isolator Row incorporates a combination of standard manhole(s) and strategically located inspection ports 
(as needed). The inspection ports allow for easy access to the system from the surface, eliminating the need to 
perform a confined space entry for inspection purposes. 

If upon visual inspection it is found that sediment has accumulated, a stadia rod should be inserted to 
determine the depth of sediment. When the average depth of sediment exceeds 3 inches throughout the length 
of the Isolator Row, clean-out should be performed. 

MAINTENANCE 
The Isolator Row was designed to reduce the cost of periodic maintenance. By " isolating" sediments to just 
one row, costs are dramatically reduced by eliminating the need to clean out each row of the entire storage 
bed. If inspection indicates the potential need for maintenance, access is provided via a manhole(s) located on 
the end(s) of the row for cleanout. If entry into the manhole is required, please follow local and OSHA rules for a 
confined space entries. 

Maintenance is accomplished with the JetVac process. The JetVac process utilizes a high pressure water 
nozzle to propel itself down the Isolator Row while scouring and suspending sediments. As the nozzle is 
retrieved, the captured pollutants are flushed back into the manhole for vacuuming. Most sewer and pipe 
maintenance companies have vacuum/JetVac combination vehicles. Selection of an appropriate JetVac nozzle 
will improve maintenance efficiency. Fixed nozzles designed for culverts or large diameter pipe cleaning are 
preferable. Rear facing jets with an effective spread of at least 45" are best. Most JetVac reels have 400 feet 
of hose allowing maintenance of an Isolator Row up to 50 chambers long. The JetVac process shall only 
be performed on StormTech Isolator Rows that have AASHTO class 1 woven geotextile (as specified by 
StormTech) over their angular base stone. 

StormTech Isolator Row (not to scale) 

Note: Non-woven fabric is only required over the inlet pipe connection into the end cap for SC-160LP, DC-780, MC-3500 and MC-4500 chamber 

models and is not required over the entire Isolator Row. 

IC===71Z=========="?ZZZZZZ/k==~~£r7~~;;:;;-- OPTIONAL INSPECTION PORT SC-740, SC-310; COVER ENTIRE ISOLATOR ROW WITH ADS 
GEOSYNTHETICS 601T NON-WOVEN GEO TEXTILE 

SC-730: 8' (2.4 m) MIN WIDE 
SC-310: 5' (1.5 m) MIN WIDE 

MC-4500, MC-3500, OC-780, SC-160LP; COVER PIPE 
CONNECTION TO END CAP WITH ADS 

GEOSYNTHETICS 601T NON-WOVEN GEOTEXTILE 

SUMP DEPTH TBO BY 
SITE DESIGN ENGINEER 

(24" [600 mm) MIN RECOMMENDED) 

24" (600 mm) HOPE ACCESS PIPE REQUIRED: MC-4500, MC-3500, SC-740, OC-780 
12· (300 mm) HOPE ACCESS PIPE REQUIRED: SC-310 
8" (200 mm) HOPE ACCESS PIPE REQUIRED: SC-160l.P 

STORMTECH CHAMBER 

TWO LAYERS OF ADS GEOSYNTHETICS 315WT WOVEN GEOTEXTILE BETWEEN 
FOUNDATION STONE ANO CHAMBERS, CONTINUOUS FABRIC WITHOUT SEAMS 
10.3' (3.1 m) MIN WIDE: Mc-4500 
8.25' (2.5 m) MIN WIDE: MC-3500 
S' (1.S m) MIN WIDE: DC-780, SC-740 
4' (1.2 m) MIN WIDE: SC-310, SC-160t.P 



 
  

   

 
 

 
  

 

 

ISOLATOR ROW STEP BY STEP MAINTENANCE PROCEDURES 

STEP1 
Inspect Isolator Row for sediment. 

A) Inspection ports (if present) 
i. Remove lid from floor box frame 
ii. Remove cap from inspection riser 
iii. Using a flashlight and stadia rod,measure depth of sediment and record results on maintenance log. 
iv. If sediment is at or above 3 inch depth, proceed to Step 2. If not, proceed to Step 3. 

8) All Isolator Rows 
i. Remove cover from manhole at upstream end of Isolator Row 
ii. Using a flashlight, inspect down Isolator Row through outlet pipe 

1. Mirrors on poles or cameras may be used to avoid a confined space entry 
2. Follow OSHA regulations for confined space entry if entering manhole 

iii. If sediment is at or above the lower row of sidewall holes (approximately 3 inches), proceed to Step 2. 
If not, proceed to Step 3. 

STEP2 
Clean out Isolator Row using the JetVac process. 

A) A fixed floor cleaning nozzle with rear facing nozzle spread of 45 inches or more is preferable 
8) Apply multiple passes of JetVac until backflush water is clean 
C) Vacuum manhole sump as required 

STEP3 
Replace all caps, lids and covers, record observations and actions. 

STEP4 
Inspect & clean catch basins and manholes upstream of the StormTech system. 

SAMPLE MAINTENANCE LOG 

~ Sediment Depth I . . I 
Date I ruu,u ~~;;~; (~)""'ui:r I m.i:;e~~;;~~ <~" u, I (1)-(2) Observat1ons/Act1ons Inspector 

3/15/11 (:,,3 f~ "'o"'e Ne.., t"'s~o.llo-Ho"', Ftic.ed. pot"'~ ts Cl fro.Me o.~ 1>::>M 
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~/24-/11 (:,,2 0,1 f~ 5oMe 9rt~ feU SM 

6/20/13 5,'if' 0,5 f~ Muckf. feel, d.ebrts vtstble t"' Mo."'kole °'"'d. t"' Nv 
!solo. or R,o ... , Mo.t"'~e"'°'"'ce d.ue 

6.3 f~ 0 'DJM 
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Conditions of Approval 

  



Attachment I 
Class V Injection Well Registration 

  



From: kerpel.judith@epa.gov 

Sent: Tuesday, October 1, 2019 3:13 PM 

To: Luis Prado 

Subject: USEPA Region 9 iWells notification regarding:  Panattoni 9th Street and 

Vineyard, Rancho Cucamonga, CA, 91730 

 

Thank you for using the online injection well registration form. Below is a copy of data received. Please 

reply if the data was received or transcribed in error.   

This notice authorizes only the planned discharges listed. Please update this registration when these 

wells are active to receive our authorization to inject uncontaminated water only.  

Any change of use or ownership of the wells, or any new injection, requires notification to EPA. For 

more information, please see also the regulations beginning at 40 CFR 144. 

 

-Facility 

Panattoni 9th Street and Vineyard 

9th Street and Vineyard Avenue 

Rancho Cucamonga, CA 91730 

 

GIS: 34.093639, -117.615184 

Local Identifier: 0207-271-25, -27, -39, -40, -47, -48, -89, -93, -94, -96, and -97 UIC File ID: CA-20191001-

JK-1956 Tribal Land: No 

Ownership: Private - Business or other for-profits 

 

-Contacts 

---Contact Type: PRIMARY OWNER 

Michael Sizemore 

Panattoni Development Company, Inc. 

20411 SW Birch Street, Suite 200 

NEWPORT BEACH, CA 92660 

MSizemore@panattoni.com 

---Contact Type: Consultant 

Luis Prado 

Thienes Engineering, Inc. 

luisp@thieneseng.com 

 

-Comments 

Stormwater infiltration galleries are authorized by rule 40 CFR 144. Infiltration galleries are considered 

Class V wells and pose a low threat to underground sources of drinking waters (USDWs). 

 

-Well Summary 

4 - Under Construction - 5D2 Stormwater Drainage - as of 10/01/2019 

 



Attachment J 
Activity Restrictions 

 



Activity Restrictions 

 
It is the responsibility of the owner to prohibit: 

• Vehicle washing, maintenance or repair 

• Hosing down paved areas 

• Use of chemicals, pesticides, toxins, etc. on paved or landscape areas 

• Dumping of any waste into drainage facilities 

• Blowing or sweeping of debris (leaf litter, grass clippings, litter, etc.) into drainage facilities 

• Discharge of fertilizer or pesticides to drainage facilities 

• Keeping dumpsters lids open 

• Washing kitchen wastes or kitchen equipment to storm water drainage features 

• The owner will inform employees, contractors, etc. that spills are to be swept or vacuumed 

• Connections of pool/spa drains to streets or storm drains 

• Discharges of paint or masonry wastes to streets or storm drains 



 

 

Appendix I-2 
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Executive Summary

This Water Supply Assessment (WSA) was prepared per requirements in Section 10912[a] of the
California Water Code (CWC) based on California Senate Bill 610 of 2001 (SB610) and evaluates the
water supply availability for the 9th & Vineyard Development Project (Project) and what affects it will
have on the existing water system.  The WSA contains information from Cucamonga Valley Water
District’s (CVWD) adopted 2015 Urban Water Management Plan (UWMP) and CVWD’s 2013 Water
Supply Master Plan (Master Plan).  The WSA also includes a description of the Project, water supply and
demand projections and other relevant water resource information.

The Project will be served water by CVWD (see Figure 1 in the Appendix). The anticipated completion
of the Project is within the 20-year planning period addressed in CVWD’s adopted 2015 UWMP.

The estimated total potable water demand for the Project is approximately 53 acre-feet per year (AFY).
The irrigation will not be provided by recycled water as the project is located outside the limits per Figure
4 – Recycled Water Use Map in the 2015 UWMP (see Figure 4 in the Appendix), therefore no non-potable
demand is discussed. If there is an opportunity in future to connect to the recycled water, this will help
offset the potable landscape demand to more cost beneficial recycled water.  The net increase in the
Project’s estimated potable water demands have been added to future potable water demands accounted
for in CVWD’s adopted 2015 UWMP and 2013 Master Plan over a 20-year period through 2035, as shown
in Tables 14 through 19 of the 2015 UWMP.

The present and future water supplies available to CVWD to provide water service to the project include
imported water from the Metropolitan Water District of Southern California’s (MWD) State Water Project
(SWP) through the Inland Empire Utilities Agency (IEUA), groundwater from the Chino Basin and the
Cucamonga Basin, and local surface water from tunnel sources.  The inclusion of the project does not
result in the demand exceeding the supply at any time over the 20-year period study.

This WSA analyzes and evaluates CVWD’s historical water supplies, water rights, current UWMP’s
developed by CVWD and the historical and future availability of SWP water.  The analysis and evaluation
presented in this WSA shows that CVWD’s available water supplies will be sufficient to meet all the water
demands of the Project for the next twenty years through 2035, including during single and multiple dry
years.  With this understanding, the Project’s impact on the system is “less than significant” and no
mitigation measure will be required for construction.
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1 - Introduction

This WSA incorporates water supply and demand projections from CVWD’s 2013 Master Plan (dated
February 2014), CVWD’s 2015 UWMP (dated June 2016), and other adopted UWMPs prepared by
regional water agencies.

The 9th & Vineyard Development Project (Project) will be reviewed by the City of Rancho Cucamonga to
determine if the project meets the California Environmental Quality Act (CEQA) requirements.  One of
the requirements of CEQA is to produce a WSA based on water supplier demands project and analyze if
the projected supply for the next 20 years can meet the demands.

1.1 - Cucamonga Valley Water District Water Service

CVWD is the water supplier to a 47 square-mile area that includes the City of Rancho Cucamonga and a
portion of the cities of Upland, Ontario, Fontana, as well as some unincorporated areas of San Bernardino
County.  This region has approximately 200,460 customers with over 48,000 water connections1.  There
is a district service area map in Figure 1 in the Appendix.

1.2 - Water Supply Planning Provisions

The State of California has seen an increase in population and new developments which has resulted in
more water demand from water suppliers.  In order for water suppliers to meet the demands, State
legislature has required that new developments confirm the applicable water supplier is able to supply not
only the demands of the current customers but for the projected future.  The regulations include California
Water Code Division 6, Part 2.10, sections 10910-10915 (Water Supply Planning to Support Existing and
Planned Future Use) and Government Code 66473.7, which are briefly described below.  These provisions
of the California Water Code and the Government Code seek to promote more collaborative planning
between local water suppliers and cities/counties and require detailed information regarding water
availability to be provided to city and county land use planners prior to approval of certain development
projects.

This WSA was prepared pursuant to the requirements of the California Water Code and the Government
Code for the approach, required information, and criteria confirming CVWD has sufficient water supplies
to meet the projected demands of the Project, in addition to existing and planned future uses.  The UWMP
is a foundational document for compliance with the California Water Code and the Government Code.
The provisions of the California Water Code and the Government Code repeatedly identify the UWMP as
a planning document which can be used by a water supplier to meet the standards set forth in both statutes.
The lead agency for the preparation of an Environmental Impact Report (EIR) for a proposed project, is
required under California Environmental Quality Act (CEQA) guidelines Article 7 and Article 9, to
consult with the water agency serving a proposed project and to include in the EIR information provided
by the water agency. The lead agency must determine whether projected water supplies are sufficient to
meet the demand of a project, in addition to existing and planned future water uses.

1 Information from 2015 CVWD Urban Water Management Plan



City of Rancho Cucamonga
WSA for 9th & Vineyard Development Project

3 | P a g e

1.2.1 - California Water Code (Sections 10910-10915)

California Water Code Division 6, Part 2.6, Section 10631, requires every urban water supplier to identify,
as part of its UWMP, the existing and planned sources of water available to the supplier in five-year
increments to 20 years. Existing law prohibits an urban water supplier which fails to prepare or submit its
UWMP to the Department of Water Resources from receiving financial or drought assistance from the
state until the plan is submitted.

California Water Code Division 6, Part 2.10, Sections 10910-10915 requires a Water Supply Assessment
to provide a description of all water supply projects and programs which may be undertaken to meet total
projected water use over the next 20 years, included with the proposed project.  The California Water
Code requires a city or county which determines a project is subject to the California Environmental
Quality Act to identify any public water system which may supply water for proposed developments and
to request those public water systems to prepare a specific WSA, including for proposed residential
projects of more than 500 dwelling units. If the water demands for the proposed developments have been
accounted for in a recently adopted urban water management plan, the water supplier may incorporate
information contained in that plan to satisfy certain requirements of a WSA.  The California Water Code
requires the assessment to include, along with other information, an identification of existing water supply
entitlements, water rights, or water service contracts relevant to the identified water supply for the
proposed project and the quantities of water received in prior years pursuant to those entitlements, rights,
and contracts.

The California Water Code also requires the public water system, or the city or county, as applicable, to
submit its plans for acquiring additional water supplies if that entity concludes water supplies are, or will
be, insufficient.

1.2.2 - Government Code 66473.7

Government Code 66473.7 prohibits approval of a tentative map, or a parcel map for which a tentative
map was not required, or a development agreement for a subdivision of property of more than 500 dwelling
units, except as specified, including the design of the subdivision or the type of improvement, unless the
legislative body of a city or county or the designated advisory agency provides written verification from
the applicable public water system that a sufficient water supply is available or, in addition, a specified
finding is made by the local agency that sufficient water supplies are, or will be, available prior to
completion of the project.  Sufficient water supply is the total water supply available during normal, single-
dry, and multiple-dry years within a 20-year projection which will meet the projected demand of the
Project, in addition to existing and planned future water uses.
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2 - CVWD’s Water Demands

2.1 - Historic Water Demands

Table 1 below provides CVWD’s historical water metered consumption from Calendar year 2007 to 2019.
CVWD’s total water metered consumption have ranged from 41,048 Acre Feet per Year (AFY) to 59,707
AFY, with an average demand of approximately 49,098 AFY.

Table 1. (Historical Water Metered Consumption FY 2007-2019)

Calendar Year Ending Total Water Consumption
AF (Acre-feet)

2007 58,370
2008 55,547
2009 51.829
2010 45,381
2011 46,398
2012 48,756
2013 48,885
2014 50,060
2015 39,233
2016 38,934
2017 42,981
2018 42,808
2019 41,203

Average 46,953

2.2 - Projected Water Demands

The water demands for this Project will solely consist of industrial warehouse buildings and landscape
irrigation demands. The Project will include three warehouse buildings, with the largest being at 636,580
square feet and the smallest being at 130,531 square feet in size. The total Project site footprint is
approximately 47.07 acres.

The projected water demand for the industrial warehouse development is estimated by multiplying the
planned acreage of the developed site (47.07 acres of industrial warehouse development) by an industrial
water use rate of 1,000 gallons per day (gpd) per acre2.  The estimated water demand for the industrial
area of the Project is approximately 53 AFY (or 47.07 acres x (0.00112 AFY / 1 gpd)).

2 Water use factor for typical “industrial” classifications provided by Cucamonga Valley Water District are
derived from recorded water use data in industrial areas with CVWD’s service area and City of Fontana.
Table 2 summarizes the projected water demands through 2035 for CVWD’s service area including the
demands from the Project. According to the current phasing plan, Project construction will begin in 2020
and will be completed by 2021.
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Table 2. Projected Water Use Demands for CVWD, Including Project (AFY)

YEAR 2020 2025 2030 2035
 POTABLE WATER DEMANDS
CVWD Projected Potable Water Demands 58,900 61,300 63,700 63,700
Additional Potable Water Demands (Project)
1. Building 1 site (28.45 acres)3 0 32 32 32
2. Building 2 site (5.80 acres)3 0 7 7 7
3. Building 3 site (12.83 acres)3 0 14 14 14
Total CVWD Projected Potable Water Demands 58,900 61,353 63,753 63,753

3 Conversion factor from Gallons Per Day (GPD) to Acre Feet per Year (AFY) is (0.00112 AFY/GPD).

Table 3. CVWD’s Future Water Supplies in Normal Years (AFY)

Year 2020 2025 2030 2035
Portable Water Supply and Demands

Water
Demands

Potable Demands 58,900 61,300 63,700 63,700
Net Project Demand Increase 0 53 53 53
Total CVWD Projected Potable Water Demands 58,900 61,353 63,753 63,753

Water
Supplies

Chino Basin
1. Chino Basin 12,755 13,687 13,859 19,282
2. Cucamonga Basin 10,000 10,000 10,000 10,000
Surface Water
1. Cucamonga Canyon 1,000 1,000 1,000 1,000
2. Deer Canyon 140 140 140 140
3. Day/East Canyon 3,400 3,400 3,400 3,400
Imported Water from MWD (Tier 1) 28,369 28,369 28,369 28,369
Imported Water from MWD (Tier 2) 3,289 4,757 6,932 1,509
Non-Portable Water for Groundwater Recharge 1,600 1,800 2,000 2,000
Total Potable Supplies 60,553 63,153 65,700 65,700

Potable Water Supply Surplus (CVWD) 0 -53 -53 -53
Potable Water Supply Surplus (with MWD Tier II) 1,553 1,747 1,947 1,947
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Table 4. Comparison of CVWD’s 2020 Water Supply and Demand in Normal, Single Dry and
Multiple Years (AFY)

Supply & Demand Normal
Year

Single
Dry Year

Multiple Dry Years
Dry Year

1
Dry Year

2
Dry Year

3
Supply Total 60,500 60,500 60,500 60,500 60,500
Demand Total 58,900 58,900 58,900 58,900 58,900
Demand Total (including proposed
project) 58,953 58,953 58,953 58,953 58,953

Difference – Surplus 1,600 1,653 1,600 1,600 1,600
Difference – Surplus (including
proposed project)* 1,547 1,547 1,547 1,547 1,547

*MWD Tier II Supply

Table 5. Comparison of CVWD’s 2025 Water Supply and Demand in Normal, Single Dry and
Multiple Years (AFY)

Supply & Demand Normal
Year

Single
Dry Year

Multiple Dry Years
Dry Year

1
Dry Year

2
Dry Year

3
Supply Total 63,100 63,100 63,100 63,100 63,100
Demand Total 61,300 61,300 61,300 61,300 61,300
Demand Total (including proposed
project) 61,353 61,353 61,353 61,353 61,353

Difference – Surplus 1,800 1,800 1,800 1,800 1,800
Difference – Surplus (including
proposed project)* 1,747 1,747 1,747 1,747 1,747

*MWD Tier II Supply

Table 6. Comparison of CVWD’s 2030 Water Supply and Demand in Normal, Single Dry and
Multiple Years (AFY)

*MWD Tier II Supply

Supply & Demand Normal
Year

Single
Dry Year

Multiple Dry Years
Dry Year

1
Dry Year

2
Dry Year

3
Supply Total 65,700 65,700 65,700 65,700 65,700
Demand Total 63,700 63,700 63,700 63,700 63,700
Demand Total (including proposed
project) 63,753 63,753 63,753 63,753 63,753

Difference – Surplus 2,000 2,000 2,000 2,000 2,000
Difference – Surplus (including
proposed project)* 1,947 1,947 1,947 1,947 1,947
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Table 7. Comparison of CVWD’s 2035 Water Supply and Demand in Normal, Single Dry and
Multiple Years (AFY)

Supply & Demand Normal
Year

Single
Dry Year

Multiple Dry Years
Dry Year

1
Dry Year

2
Dry Year

3
Supply Total 65,700 65,700 65,700 65,700 65,700
Demand Total 63,700 63,700 63,700 63,700 63,700
Demand Total (including proposed
project) 63,753 63,753 63,753 63,753 63,753

Difference – Surplus 2,000 2,000 2,000 2,000 2,000
Difference – Surplus (including
proposed project)* 1,947 1,947 1,947 1,947 1,947

*MWD Tier II Supply
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3.0 - Water Supply Sources

CVWD has many sources of water to supply its customer ranging from groundwater to imported water
purchase from Metropolitan Water District (MWD).  The 2015 UWMP provides transparent information
regarding the sources.

CVWD has 12 active well sites in the Chino Basin which has the capability of producing 27,017 GPM or
32,686 AFY.   The Cucamonga Basin has 9 active wells with a total 21 wells.  The others are not used due
to high nitrate concentration found in the effluent.  According to the 2015 UWMP, 12,566 AFY may be
pumped from these wells within Cucamonga Basin.  Per 2015 UWMP, Groundwater source accounts for
approximately 63.7% of supplied water.

The other water source CVWD depends on is canyon water, also known as “tunnel sources,” that includes
Cucamonga Canyon, Day/East Canyon, and Deer Canyon.  Per 2015 UWMP, Canyon water accounts for
approximately 2.5% of supplied water.  This source of water is dependent on the amount of rainfall the
area receives.  Cucamonga Canyon, in a normal year is estimated to supply 1,000 AFY and a dry year it
can supply half that amount at 500 AFY.  Day/East Canyon in a normal year is estimated to supply 3,400
AFY and a dry year it can supply half that amount at 1,700 AFY.  The Deer Canyon in a normal year is
estimated to supply 140 AFY and a dry year it can supply half that amount at 70 APY.  The total estimated
amount that canyon can supply in a normal year is 4,540 AFY and in a dry year is 2,270 AFY.

The third source of water is imported water purchased directly from MWD.  Per the 2015 UWMP,
imported source accounts for approximately 30.9% of supplied water.  MWD has setup tiered allocation
for purchases to its member agencies and Tier I maximum allocation is set at 28,369 AFY.  Any amount
above 28,369 APY will be consider as Tier II.

The fourth sources of water are the recharge of recycled water in the Chino Basin by IEUA.  Per 2015
UWMP, recycled water recharge accounts for approximately 2.9% of supplied water.  The recycled water
recharge has steadily increased over the years.

3.1 - Chino Basin

The Chino Basin, in San Bernardino County, is the largest groundwater basin in the Upper
Santa Ana River Watershed. The Chino Basin is bounded by the Rialto-Colton, Chino, San Jose, and
Cucamonga faults, and by the Puente Hills and the San Gabriel Mountains.  The total surface area of the
basin is approximately 154,000 acres (240 square miles).  CVWD’s service area within the Chino Basin
is shown in Figure 1.

The Chino Basin currently has over five million AF of water in storage, with an additional
unused storage capacity, based on historical water levels in the basin, of about one million
AF. Over the ten-year period from fiscal year 2002-03 through 2011-124, total groundwater production
from the basin has ranged from approximately 113,700 AFY to 181,700 AFY.  A majority of production
is pumped for municipal and industrial purposes and the remaining production is pumped by agricultural
producers.
The Chino Basin was adjudicated under the Chino Basin Judgment, entered on January 27, 1978 by the
Superior Court for the County of San Bernardino (included as Appendix A).  CVWD is a party to the
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Chino Basin Judgment and is classified as an appropriator.  The Chino Basin Judgment established an
average Safe Yield in the Chino Basin of 140,000 AFY (the Chino Basin Watermaster is currently in the
process of recalculating the Safe Yield, however, it is assumed that if the Safe Yield is reduced the
difference to CVWD will be made up with unproduced agricultural rights). The Safe Yield is defined in
the Chino Basin Judgment as “the long-term average annual quantity of ground water (excluding
replenishment of stored water but including return flow to the Basin from use of replenishment or stored
water) which can be produced from the Chino Basin under conditions of a particular year without causing
an undesirable result.” The 1978 Chino Basin Judgment’s allocation of the Safe Yield of the Chino Basin
includes three separate Pools: the “Overlying Agricultural Pool”, the “Overlying Non-Agricultural Pool”,
and the “Appropriative Pool”. CVWD’s appropriative rights together with those of Etiwanda Water
Company (acquired by CVWD in 1986) and Fontana Union (of which CVWD is a principal shareholder)
amount to an 18.258 percent share of the Operating Safe Yield, or 10,011.190 AFY.

Appropriators who are parties to the Chino Basin Judgment, such as CVWD, are authorized to produce
groundwater in excess of their rights. Appropriators pay assessments for such production to the Chino
Basin Watermaster.  The assessments are used to replenish the basin through imported surface water
recharge.  The Chino Basin Watermaster purchases water to replenish the Chino Basin from MWD
through IEUA. Additional supplemental sources of replenishment water come from recycled water and
from increased recharge of local storm water. Reliability of water purchased from IEUA to replenish the
Chino Basin is discussed in Section 3.4. In addition, the Chino Basin Watermaster reallocates the unused
portion of the Chino Basin Safe Yield from the Overlying Agricultural Pool to the Appropriative Pool
members as a supplement to the Appropriative Pool share of Operating Safe Yield rights in any year.
These transfers are permanent if agricultural land has been converted to non-agricultural use, or temporary
if agricultural pool extractions are less than their share of the safe yield. Watermaster historically
reallocates a portion of the Agricultural Pool, which was not used during the previous year, which is
known as an “Early Agricultural Transfer.” CVWD typically receives about 5,989 AFY of the Early
Agricultural Transfer. Permanent transfers from the Agricultural Pool are known as “Land Use
Conversions.” CVWD currently has about 598 AFY of permanent “Land Use Conversion” rights. As
agricultural production declines within the Chino Basin, Early Agricultural Transfer and Land Use
Conversion rights will increase.

The Chino Basin is managed under the Peace Agreement of the Optimum Basin Management Plan, which
was reached in 2000 and establishes goals for operation of the Basin. The Peace Agreement was amended
in 2007 through the Peace II Settlement, and now requires the Chino Basin Watermaster to recharge 6,500
AFY of supplemental water, regardless of existing replenishment obligations. The terms of the Peace II
Settlement currently run through June 30, 2030. The Chino Basin Watermaster allocates a portion of the
recharged water to Producers based on their share of the Operating Safe Yield. CVWD’s share of the
water recharged under the Peace II Settlement is 602.514 AFY, which is assumed to be available to June
30, 2030. In addition, the Peace II Settlement provides for water to be utilized for Chino Desalter Authority
(CDA) replenishment. The CDA has two desalters and several wells in the Chino Basin which
produce about 29,000 AFY and require replenishment to the Chino Basin. The CDA is not a party to the
Chino Basin Judgement, therefore, through provisions of the Peace II Settlement, Chino Basin Producers
must collectively meet the replenishment obligation for the CDA. According to the 2013 Master Plan,
CVWD’s replenishment obligation ranges from 3,000 AFY to 5,500 AFY through 2030. CVWD may be
assessed monetarily by the Chino Basin Watermaster or may transfer water from its Chino Basin storage
account to meet the replenishment obligation.
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In 2003, IEUA, Three Valleys Municipal Water District, Chino Basin Watermaster, and MWD developed
a Dry-Year Yield Program to plan for dry year conditions.   As a part of the Dry-Year Yield Program,
MWD provided funds to Producers within the Chino Basin, including CVWD, to construct additional
groundwater supply wells. In exchange, the participating Producers agreed to shift their water supply from
imported water supplied by MWD to Chino Basin groundwater production when requested by MWD.
According to the CVWD 2015 UWMP, CVWD constructed five groundwater supply wells in the Chino
Basin under the Dry-Year Yield Program with a combined capacity of 15,720 AFY. MWD stored 100,000
AF in the Chino Basin to be utilized by the participating Producers when called upon by MWD. According
to the Chino Basin Watermaster 33rd Annual Report, MWD had called upon all 100,000 AF stored in the
Chino Basin under the Dry Year Yield Program as of April 30, 2011. Consequently, it is assumed there
will be no water in the Dry Year Yield Program when estimating future water supplies from the Chino
Basin. In addition, groundwater production through the Dry Year Yield Program is categorized as
imported water according to the CVWD 2010 UWMP, therefore historical groundwater supplies from the
Chino Basin are not projected to be impacted.

CVWD’s total production rights include its Operating Safe Yield allocation (approximately 10,012 AFY),
unproduced agricultural pool water rights allocation [Early Agricultural Transfer (5,989 AFY) and Land
Use Conversions (598 AFY)], new yield allocation (storm water recharge, assumed to be 0 AFY), Peace
II Settlement allocation (602.514 AFY through 2030), recycled water recharge allocation (4,200 AFY),
and any purchases from other producers made during the year (assumed to be 0 AFY). CVWD’s projected
rights from the Chino Basin through 2030 total approximately 21,400 AFY (10,012 AFY + 5,989 AFY +
598 AFY + 603 AFY + 4,200 AFY). CVWD’s projected rights from the Chino Basin after 2030 total
approximately 20,800 AFY (10,012 AFY + 5,989 AFY + 598 AFY + 4,200 AFY). CVWD staff have
indicated they intend to increase groundwater storage within the Chino Basin to be utilized during future
single and multiple dry years. Consequently, CVWD staff have provided conservative Chino Basin supply
estimates (Chino Basin rights which exceed conservative projected supplies will be utilized to maintain
storage within the Chino Basin) of 18,036 AFY, 10,926 AFY, 11,862 AFY, 12,033 AFY, and 17,456 AFY
for calendar years 2015, 2020, 2025, 2030, and 2035, respectively. These projected Chino Basin supplies
will be used for the purposes of this WSA. As previously indicated, CVWD maintains a groundwater
storage account within the Chino Basin pursuant to the Chino Basin Judgment. CVWD currently has
approximately 62,000 AF of water in its storage account. CVWD plans to add approximately 34,000 AF
of additional water (in addition to 2 percent storage losses and annual withdrawals to meet CDA
replenishment obligations) into its storage account over the next 20 years for use during single and
multiple dry years, if needed.

3.1.1 - Chino Basin Reliability

As previously discussed, CVWD’s average annual production from the Chino Basin from 1997 to 2014
was approximately 13,423 AFY and the capacity of CVWD’s active production wells in the Chino Basin
total approximately 30,400 AFY. During the most recent five years, CVWD’s annual production ranged
from approximately 13,626 AFY to 19,831 AFY. The Chino Basin Judgment authorizes CVWD to
produce all the water it requires from the Chino Basin for beneficial use by CVWD’s customers, subject
to replenishment requirements, and more than ample water is present in the Chino Basin to allow CVWD
to do so. CVWD will construct additional wells and associated infrastructure in the Chino Basin to match
additional water supply with additional water demands from growth in the number of customers.  CVWD
active wells located in the Chino Basin have not been impacted by water quality issues, however CVWD
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has the necessary technical and financial resources available to allow CVWD to quickly respond to assure
continuity and reliability of water service if any such water quality incidents occur.

Table 8. CVWD’s Groundwater Production (AFY)

Calendar Year Chino Basin Cucamonga Basin Total Demand

1995 NA NA 20463
1996 NA NA 22351
1997 7764 13492 21256
1998 5101 9764 14865
1999 7737 13661 21398
2000 6195 10642 16837
2001 6899 6604 13503
2002 10580 6719 17299
2003 10020 5051 15071
2004 12582 6714 19296
2005 13328 7518 20846
2006 16814 6497 23311
2007 16782 5019 21801
2008 19232 4450 23682
2009 22271 7630 29901
2010 19831 3848 23979
2011 19380 3645 23025
2012 15041 6028 21069
2013 18437 6523 24960
2014 13626 10724 24350

AVERAGE 13423 7474 20949
Source: CVWD

3.2 – Cucamonga Basin

The Cucamonga Basin is CVWD’s second groundwater source. CVWD’s historical production from the
Cucamonga Basin averaged approximately 7,474 AFY, as shown in Table 3, which in most years accounts
for about 15 percent of CVWD’s total water supply.

The Cucamonga Basin is bounded by the San Gabriel Mountains and the Cucamonga fault to the north
and by the Red Hill fault to the west, south and east. (See Figure 1).  The 1958 Cucamonga Basin
Judgement adjudicated groundwater rights within the Cucamonga Basin to 24 stipulating parties, which
today consist of CVWD, San Antonio Water Company (SAWC), and West End Consolidated Water
Company (WEC).

Pursuant to the Cucamonga Basin Judgment (included as Appendix B), CVWD has a right to produce
15,471 AFY (68.1 percent of total rights) from the Cucamonga Basin. In addition, CVWD has 3,620 AFY
of diversion rights to Cucamonga Creek. CVWD’s total production rights to the Cucamonga Basin are
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19,071 AFY. There are currently discussions underway regarding revisions to the management of the
Cucamonga Basin to update the Judgment and establish an Operating Safe Yield. According to the 2013
Master Plan, the proposed Operating Safe Yield may likely range from 14,000 AFY to 16,000 AFY,
resulting in a total production right of approximately 10,500 AFY for CVWD (based on a 68.1 percent
share of the proposed Operating Safe Yield). For the purposes of this WSA, a projected supply of 10,000
AFY from the Cucamonga Basin has been used for CVWD based on CVWD staff projections.

3.1.1 – Cucamonga Basin Reliability

CVWD’s average annual production from the Cucamonga Basin from 1997 to 2014 was approximately
7,474 AFY. As discussed previously, the capacity of CVWD’s active production wells in the Cucamonga
Basin totals approximately 11,548 AFY. During the most recent five years, CVWD’s annual production
ranged from approximately 3,645 AFY to 10,724 AFY. Although CVWD has rights to produce additional
groundwater from the Cucamonga Basin, CVWD has reduced its annual groundwater production in
anticipation of a reduced Operating Safe Yield. Overall basin production currently is less than the
estimated sustainable safe yield. Therefore, under current conditions, the Cucamonga Basin may be
assumed to be a reliable source of supply.

3.3 – Tunnel Water

Tunnel water sources provide about 10 percent of CVWD’s water supply. During the last 20 years,
CVWD’s total production from tunnel water sources averaged approximately 4,878 AFY, as shown in
Table 4.

CVWD has several tunnel water sources which originate in the canyons of the San Gabriel Mountains.
These tunnel water sources come from streams, springs and tunnels in the Cucamonga Canyon, Deer
Canyon and Day/East Canyon of the San Gabriel Mountains.  (CVWD also has water rights to three (3)
additional tunnel water sources including Smith Canyon, Lytle Creek, and Golf Course Tunnel. These
tunnel water sources are not currently utilized by CVWD due to age and distance of the facilities from
CVWD’s service area and will conservatively not be included in this WSA as projected water supply
sources.)

Cucamonga Canyon

CVWD acquired the Ioamosa Water Company in the 1970s along with the Ioamosa Tunnel. CVWD’s
Cucamonga Canyon facilities are located in an unincorporated area of western San Bernardino County,
north of the City of Rancho Cucamonga and include two diversion ponds and a 24-inch diameter 3,300
foot transmission pipeline which conveys the surface water from the Cucamonga Canyon to the Arthur H.
Bridge Water Treatment Plant (ABWTP). CVWD has rights to 250 miner’s inches of runoff in Cucamonga
Creek, or approximately 3.24 million gallons per day (mgd). CVWD’s Cucamonga Canyon transmission
pipeline was destroyed after the Station Fire by subsequent flooding and water was not diverted between
December 2003 and February 2007.

Water supplies from tunnel sources are dependent on precipitation, therefore, according to the 2013 Master
Plan, tunnel supplies were projected based on above average hydrologic conditions and below average
hydrologic conditions. The Cucamonga Canyon water supply was assumed to be 1,000 AFY during years
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with above average hydrologic conditions and 500 AFY during years with below average hydrologic
conditions.

Day/East Canyon

CVWD acquired the Etiwanda Water Company in 1979 along with the surface water rights to the Day and
East Canyons (2013 Master Plan). Day Canyon is located northwest of Etiwanda Avenue and East Canyon
is located northeast of Etiwanda Avenue. CVWD’s Day/East Canyon facilities include the Day Basin,
East Basin, Smith Tunnel, “Bee” Tunnel, and transmission pipelines which convey surface water from the
Day/East Canyons to either the Royer-Nesbit Water Treatment Plant (Royer-Nesbit WTP) or the Lloyd
Michael Water Treatment Plant (Lloyd Michael WTP). CVWD’s rights to the Day/East Canyon are
appropriative and include all subsurface and surface flows through the canyon.

According to the 2013 Master Plan, the Day/East Canyon water supply was assumed to be 3,400 AFY
during years with above average hydrologic conditions and 1,700 AFY during years with below average
hydrologic conditions.

Deer Canyon

CVWD acquired the Hermosa Water Company in 1970 along with the water rights to Deer Canyon. In 2002,
CVWD sold a portion of its water rights and facilities in Deer Canyon to the Nestle Company. CVWD’s
Deer Canyon facilities are located north of Haven Avenue and currently include the Hermosa Tunnel and
a 6-inch diameter 1,300 foot long transmission pipeline which conveys surface water from the Hermosa
Tunnel to a reservoir for distribution. Water produced from the Hermosa Tunnel is considered to be
groundwater and does not require treatment. CVWD’s rights to Deer Canyon are appropriative and include
all subsurface and surface flows through the canyon.

According to the 2013 Master Plan, the Deer Canyon water supply was assumed to be 140 AFY during years with
above average hydrologic conditions and 70 AFY during years with below average hydrologic conditions.

Total Projected Tunnel Water Supplies

Projected tunnel water supplies total 4,540 AFY (1,000 AFY + 3,400 AFY + 140 AFY) for years with
above average hydrologic conditions and 2,270 AFY (500 AFY + 1,700 AFY + 70 AFY) for years with
below average hydrologic conditions.

3.3.1 – Reliability of Tunnel Water Sources

As previously discussed, CVWD’s average annual production from tunnel water sources from 1995 to
2014 was approximately 4,878 AFY. During the most recent five years, CVWD’s annual production
ranged from approximately 1,825 AFY to 5,919 AFY (production of 1,825 AF was recorded during 2004
at which point the Cucamonga Canyon tunnel was out of service). For the purposes of this WSA,
approximately 4,540 AFY of tunnel water (from Cucamonga Canyon, Deer Canyon, and Day/East
Canyon) is assumed to be available during a normal year and approximately 2,270 AFY of tunnel water
is assumed to be available during a dry year.
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Table 9. CVWD’s Production from Tunnel Sources (AFY)

Year Total Demand
1995 7563
1996 7080
1997 6685
1998 9580
1999 6157
2000 4420
2001 5655
2002 2475
2003 3499
2004 1892
2005 6978
2006 5347
2007 3194
2008 5263
2009 4821
2010 3954
2011 5919
2012 2838
2013 1825
2014 2422

AVERAGE 4878
Source: CVWD

3.4 – Inland Empire Utilities Agency

IEUA, originally known as Chino Basin Municipal Water District, was formed by popular vote of its
residents in June 1950, to become a member agency of MWD for the purpose of importing supplemental
water to augment local stream and groundwater supplies.
Since its formation in 1950, IEUA has significantly expanded its services. These expanded services
include production of recycled water, wholesaling of untreated imported water and recycled water
supplies, sewage treatment, co-composting of manure and municipal biosolids, desalinization of
groundwater supplies and disposal of non-reclaimable industrial wastewater and brine.  IEUA does not
provide treated MWD water to retail water purveyors in its service area.

CVWD is located within IEUA’s service area and treats imported water delivered on behalf of IEUA by
MWD at two water treatment plants, (the Lloyd Michael WTP and Royer-Nesbit WTP). IEUA’s water
management goals and implementation strategies, such as its imported water distribution policy,
groundwater banking, conjunctive use programs, and use of recycled water, enhances the reliability of
water supplies utilized by CVWD.  The following discussion of water sources, future water demands, and
future water supplies in IEUA’s service area illustrates sufficient water is available for CVWD and the
other purveyors within IEUA’s service area in the future.
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IEUA wholesales untreated water and provides industrial/municipal wastewater collection and treatment
services, and other related services for the western portion of San Bernardino County. IEUA’s service
area is located in southwestern San Bernardino County. Its 242 square mile service area, which
encompasses the Chino Groundwater Basin, consists of a relatively flat alluvial valley from east to west
which slopes downward from north to south at a one to two percent grade.

Water used in IEUA’s service area comes from both local and imported sources. Local sources include
local groundwater, surface water and, most recently, recycled water.  IEUA purchases untreated imported
water from MWD for wholesale redistribution to local retail water purveyors within its service area,
including CVWD. The local retail water purveyors must first treat the imported MWD water before
delivery to their potable water customers.

According to IEUA’s 2010 UWMP, total local groundwater production by CVWD and other
local retail water agencies in IEUA’s service area ranged from approximately 110,000 AFY to 146,000
AFY from 2000 to 2010.

CVWD and a number of other retail water agencies in IEUA’s service area which produce groundwater
from the Chino Basin also obtain a portion of their water from local surface sources. The principal sources
of surface water include Lytle Creek, San Antonio Canyon, Cucamonga Canyon, Day Creek, Deer Creek,
and several smaller surface streams.  According to IEUA’s 2010 UWMP, production from all such local
surface supplies ranged from approximately 8,900 AFY to 25,700 AFY from 2000 to 2010.

CVWD has the capacity to receive up to 71 mgd of MWD imported SWP water from IEUA
for treatment at CVWD’s existing Royer-Nesbit WTP (11 mgd capacity) and Lloyd Michael WTP (60
mgd capacity). Historical MWD deliveries to IEUA’s service area are shown in
Table 5. Additional imported water supplies from IEUA are used for groundwater replenishment thereby
augmenting the annual yield and production from the Chino Basin.

IEUA also provides recycled water to its member agencies for direct non-potable use (irrigation) and
indirect non-potable use (groundwater recharge). Water recycling involves treatment of wastewater to
create a high quality, safe source of water for landscape irrigation, industrial uses, and groundwater
recharge. Recycled water is a critical component of the Optimum Basin Management Plan developed by
the Chino Basin Watermaster in 2000 to address water supply and quality issues in the Chino Basin.

Recycled water has become an increasingly important source of renewable local water supply for the
region. A map showing CVWD’s current recycled water infrastructure is shown in Figure 4. According
to CVWD’s 2010 UWMP, approximately 2,800 AFY of recycled water supplies for direct use and 4,500
AFY of recycled water supplies for groundwater recharge will be available for CVWD use by 2035.
According to CVWD’s 2013 Master Plan, CVWD’s recycled water demands for direct use are projected
to be 2,000 AFY by 2035, resulting in a surplus of recycled water supplies.

The population within IEUA’s service area is projected by the local retail water agencies (including
CVWD) to collectively increase from approximately 919,800 people in 2015 to over 1,176,100 people by
the year 2035 (Table 6). This represents an increase of approximately 327,000 people over a twenty-five
year period, an average annual growth rate of approximately 1.3 percent.
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Table 10. MWD Historical Water Purchase by IEUA (AFY)
Fiscal Year Full Service Agricultural Interruptible/Local Projects Storage Total

1953-54 3135 3135
1954-55 4820.5 4820.5
1955-56 5033.3 5033.3
1956-57 5983.6 5983.6
1957-58 6850.3 6850.3
1958-59 4363.7 41 4404.7
1959-60 3568.1 83 3651.1
1960-61 4906.6 459 367.6
1961-62 6416.4 796 7212.4
1962-63 6865.20 1195 8060.2
1963-64 14598.7 1579 16177.7
1964-65 18993.5 2699 21692.5
1965-66 13422.2 2154 15576.2
1966-67 10071.7 1072 11143.7
1967-68 10883.8 1681 156.80
1968-69 8565.2 134 8699.20
1969-70 7262.5 370 7632.5
1970-71 8583.8 462 9045.8
1971-72 9611.7 660 10271.7
1972-73 8592.6 634 9226.6
1973-74 8427.7 800 9227.7
1974-75 8841.0 933 9774.0
1975-76 9474.0 1842 11316.0
1976-77 11096.0 1698 12794.0
1977-78 20357.0 924 21281.0
1978-79 10361.6 817.3 16088.6 27267.5
1979-80 11196.0 69.4 7841.4 10677.6 29784.4
1980-81 13163.1 335.6 17861.9 3020.6 34381.20
1981-82 7837.4 588.1 25914.6 2453.7 36793.80
1982-83 4792.3 303.4 21797.5 26893.20
1983-84 4727.6 404.2 21230.0 26361.8
1984-85 8201.0 558.6 21001.6 29761.2
1985-86 9150.3 398.4 24701.0 1072.5 35322.2
1986-87 11673.6 368.7 18393.2 3522.6 33958.1
1987-88 9728.8 459 12245.1 13142.2 35575.1
1988-89 20247.2 175.3 25931.5 46354.0
1989-90 15773.0 117.8 26156.5 26616.5 68663.8
1990-91 20015.9 26.2 28071.0 4011.7 52124.8
1991-92 31924.5 152 75976.1 108052.6
1992-93 29407.0 94.4 51553.7 81055.1
1993-94 28897.1 28046.9 56944.0
1994-95 36967.80 8.5 1579.5 38555.8
1995-96 35204.10 77.4 4408.80 39690.3
1996-97 44728.20 118.8 5058.70 49905.7
1997-98 39320.6 83.8 11895.10 51299.5
1998-99 41607.8 68.1 100.3 8414.10 50190.3
1999-00 57070.30 104.1 495.5 5332.1 63002.0
2000-01 57735.60 45.1 4066.0 11742.5 73589.2
2001-02 64996.0 44.0 5664.3 9006.30 79710.9
2002-03 57415.5 52.3 5907.6 13449.9 76825.3
2003-04 64024.7 49.3 9771.0 7582.0 81427.0
2004-05 54841.4 56.4 8931.7 42259.4 106089.0
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2005-06 50607.8 90.4 11943.2 36227.80 98869.2
2006-07 52869.1 89.7 13793.8 24759.1 91511.7
2007-08 70780.0 43.2 23729.6 94552.8
2008-09 81615.90 3 2767.0 109305.9
2009-10 65539.60 22181.0 87720.6
2010-11 51134.4 22986.0 9650.6 83771.0
2011-12 51551.80 23969.0 24915.6 100436.4
2012-13 59050.90 32352.0 91402.9
2013-14 67833.10 29456.6 97289.7

Table 11. Projected Population in IEUA’s Service Area
Year 2015 2020 2025 2030 2035 2040
Population 919,771 981,651 1,041,521 1,108,234 1,176,066

As a result of this projected regional population growth, water demand in IEUA’s service area is expected
to increase by approximately 15 percent over the twenty-year period from 2015 to 2035. Table 7 presents
the projected water demands for IEUA’s service area. According to IEUA’s 2015 UWMP, total annual
water use is expected to increase from approximately 271,870 AF in 2015 to approximately 314,136 AF
by the year 2035.

Table 12. Projected Water Demands in IEUA’s Service Area (AFY)
Year 2015 2020 2025 2030 2035 2040

Municipal and Industrial 228,006 229,803 240,969 251,877 268,233
Agricultural 15,000 7,000 7,000 7,000 7,000

Recycled Water (Direct
Use)

28,865 31,662 34,359 37,056 40,903

Total Demand 271,871 268,465 282,328 293,933 314,136

Projected water supplies within IEUA’s service area include groundwater, surface water, recycled water,
and untreated imported water purchased from MWD. Table 8 summarizes the available supplies and water
demands under a normal year.

Table 13. IEUA Future Water Demand/Supply Balance in Normal Years (AFY)
Year 2015 2020 2025 2030 2035 2040

Water Supply Groundwater 180,075 174,217 182,581 188,480 200,842
Surface Water 28,490 28,490 28,490 28,490 28,490

Recycled Water 66,241 70,391 74,402 78,884 83,436
Imported Water 80,556 81,641 82,725 83,809 85,978
Total Supply 335,365 354,739 368,198 379,663 398,746

Total Demand 271,871 268,465 282,328 293,933 314,136
Surplus 83,494 86,274 85,870 85,730 84,610

According to IEUA’s 2010 UWMP, total production from the Chino Basin and adjacent groundwater
basins is projected to increase from approximately 180,000 AFY in 2015 to approximately 201,000 AFY
in 2035 for normal years.
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According to IEUA’s 2010 UWMP, IEUA conservatively projected total production from surface water
supplies within its service area at approximately 28,500 AFY through the year 2035 for normal years.
Surface water flows are substantially greater in wet years and less during dry years.

According to IEUA’s 2010 UWMP, the direct use of recycled water within IEUA’s service area in the
year 2010 was approximately 17,300 AF. Recycled water use during normal years is expected to increase
to approximately 83,400 AFY by 2035.

The demand for untreated imported Colorado River and SWP water for the Chino Basin in normal years
is projected to increase from approximately 80,600 AFY, in 2015, to approximately 86,000 AFY by the
year 2035.

CVWD supports and works closely with IEUA to implement a mix of water management
strategies to meet the region’s long-term needs. IEUA’s water management goals are the
following:

•  Implement an effective conservation program which will maximize efficient water use
and reuse in IEUA’s service area;

•  Continue development of a groundwater recovery program;
•  Increase the safe storage capacity of the Chino Basin to 150,000 AFY and implement a

conjunctive use/groundwater management program which provides dry year water
supplies for the service area (the increased safe storage capacity potential is 500,000
AFY). In 2008, IEUA completed a CEQA document for the proposed expansion of the
program;

•  Achieve maximum use of all available storm water;
•  Achieve maximum reuse of all available recycled water; and
•  Minimize dependence on imported water supplies.

The water demands and supplies for IEUA’s service area were analyzed by IEUA to assess the region’s
ability to meet demands given a repeat of California’s severe drought from 2007 to 2009. Table 9 and
Table 10 present the supply-demand balance for single and multiple year drought scenarios for calendar
years 2015 and 2035. With the implementation of the local programs outlined above, the region is expected
to meet 100 percent of it’s dry year demand.
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Table 14. IEUA’s 2015 Water Supply and Demand in Normal, Single Dry, and Multiple Dry Years
Demand and Supply Normal

Year
Single
Dry
Year

Multiple Dry Years
Dry Year 1 Dry Year 2 Dry Year 3

Water Supplies Ground Water 180,078 207,090 192,913 199,170 205,289
Imported Water 80,556 49,945 42,184 46,013 49,945
Surface Water 28,490 8,832 13,404 23,455 21,937

Recycled Water 66,241 66,241 49,549 60,788 72,865
Total Supply 355,365 332,108 298,049 329,426 350,036

Total Demand 271,871 271,871 260,588 266,230 271,871
Total Demand w/Conservation 271,871 244,684 234,529 239,607 244,684
Surplus 83,494 87,423 63,519 89,820 105,352

Table 14. IEUA’s 2035 Water Supply and Demand in Normal, Single Dry, and Multiple Dry Years
Demand and Supply Normal

Year
Single
Dry
Year

Multiple Dry Years
Dry Year 1 Dry Year 2 Dry Year 3

Water Supplies Ground Water 200,842 230,968 227,241 228,125 228,960
Imported Water 85,978 53,306 51,066 52,182 53,306
Surface Water 28,490 8,832 13,960 23,932 21,937

Recycled Water 83,436 83,436 83,436 81,615 86,652
Total Supply 398,746 398,746 376,542 373,882 395,982

Total Demand 314,136 314,136 306,055 310,095 314,136
Total Demand w/Conservation 314,136 282,722 275,449 279,086 282,722
Surplus 84,610 83,820 98,433 111,805 113,261

3.4.1 – SWP Water Reliability

MWD contracts with the State of California, through the SWP, for the delivery of northern California
water through the California Aqueduct. The SWP is a water storage and delivery system maintained and
operated by the California Department of Water Resources (DWR). The SWP is a statewide water
conveyance system which diverts and stores water in Northern and Central California and conveys water
(including through the Sacramento-San Joaquin Delta region) to 29 water agencies throughout the State.
The SWP has delivered water since the 1960’s through a network of aqueducts, pumping stations and
powerplants.

The San Francisco Bay -Sacramento River Delta area (Bay-Delta) is a part of the SWP water delivery
system.  The reliability of the Bay-Delta to deliver water may be impacted by potential risks associated
with endangered species, earthquakes, levee failure, and climate change. In order to mitigate these
potential risks, State and federal resources and environmental protection agencies and a broad range of
stakeholders are involved in a multiyear planning process referred to as the CALFED process to develop
programs to greatly improve the capacity and reliability of the SWP and the environmental conditions of
the Bay-Delta.  The Bay-Delta cooperating agencies approved a Record of Decision in August 2000 for a
Programmatic Environmental Impact Report/Impact Statement for a multi-year improvement program.
The improvement program includes projects related to DWR’s SWP conveyance capacity, water quality,
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and operation of the SWP. Those programs are undergoing thorough federal and state environmental
review.

The Bay Delta Conservation Plan (BDCP) grew out of the CALFED Bay-Delta Plan’s Ecosystem
Restoration Program Conservation Strategy. A draft BDCP was prepared through a collaboration of state,
federal, and local water agencies, state and federal fish agencies, and a broad range of stakeholders. The
BDCP identifies conservation strategies, water flow, and habitat restoration actions in California’s
Sacramento-San Joaquin Delta. The goal of the BDCP is to provide for both species/habitat protection
and improved reliability of water supplies. The Public Draft BDCP and Public Draft Environmental
Impact Report / Environmental Impact Statement (EIR/EIS) were released for formal public review and
comment on December 13, 2013 through July 29, 2014.  Comments to the EIR/EIS are currently being
reviewed by DWR. On August 27, 2014, DWR and the other state and federal agencies leading the BDCP
indicated a partially Recirculated Draft BDCP, EIR/EIS, and Implementing Agreement (IA) will be
published in 2015. The agencies are currently reviewing the comments received through the public
comment period. On April 30, 2015, State and Federal agencies proposed a new sub-
alternative (Alternative 4A) which would replace Alternative 4 (the proposed BDCP) as
the State’s proposed project. Alternative 4A reflects the state’s proposal to separate conveyance facility
and habitat restoration measures. These efforts are a direct reflection of public comments. Alternative 4A
will be evaluated in the Recirculated Draft BDCP, EIR/EIS that will be available for public review and
comment in coming months. The public will also have opportunities to review the final documents prior
to their adoption. The BDCP is intended to meet the standards of the Sacramento-San Joaquin Delta
Reform Act of 2009, described below.

In November 2009,  following more than three (3) years of BDCP planning,  the State of California enacted
comprehensive legislation, including the Sacramento-San Joaquin Delta Reform Act of 2009 (California
Water Code Division 35) which provided for an independent state agency, the Delta Stewardship Council.
Pursuant to that act, the Delta Stewardship Council developed a comprehensive management plan which
provides more reliable water supply for California and protects and enhances the Delta ecosystem (through
development and implementation of a Delta Plan). The Delta Stewardship Council adopted a final Delta
Plan in May 2013 which is the comprehensive long-term management plan for the Delta to improve
statewide water supply reliability and to protect the Delta. The Delta Stewardship Council also adopted a
Programmatic Environmental Impact Report (PEIR) on the Delta Plan in May 2013.  The PEIR evaluates
the potential impact of the Delta Plan and identifies mitigation measures.

In June 2013, a lawsuit was filed by the State Water Contractors and others seeking to overturn the Delta
Stewardship Council’s adoption of the Delta Plan, promulgation of related regulations, and certification
of the above referenced PEIR.  The litigation brought by State Water Contractors and others claims the
Delta Stewardship Council exceeded its authority under the Sacramento-San Joaquin Delta Reform Act
of 2009 and failed to analyze impacts under the California Environmental Quality Act, particularly
foreseeable impacts of the Delta Plan on water supplies around the state.

DWR’s “State Water Project Draft Delivery Reliability Report 2015” (2015 Draft Report), dated April
2015, indicates the delivery reliability of SWP water is approximately 62 percent, on average, over the
next 20 years. It should be noted the SWP allocation during calendar year 2014 was 5 percent, which is 6
percent lower than the estimated single dry year allocation of 11 percent as presented in the 2015 Draft
Report. However, the 2015 SWP allocation is currently 20 percent. DWR’s Reliability Report incorporates
future impacts on water deliveries as a result of the future effects of climate change, anticipated changes
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in Sacramento River basin land uses and potential limited pumping of the SWP to protect salmon, smelt,
and other species in the Sacramento-San Joaquin Delta and Central Valley areas. This includes operational
restrictions placed on the SWP from biological opinions issued by the U.S. Fish and Wildlife Service
(USFWS) in December 2008 and the National Marine Fisheries Service (NMFS) in June 2009 governing
the SWP and Central Valley Project (a Federal water storage and conveyance facility) operations.
Subsequently, a U.S. District Court Judge remanded the biological opinions to the USFWS and NMFS
for further review and analysis.  The long term impact of these issues cannot be fully quantified at this
time. DWR plans to develop additional water supply facilities in order for the SWP to deliver contracted
water beyond historical delivery quantities.

3.4.1 – Metropolitan Water District of Southern California

MWD provides imported water supplies to the Chino Basin for both replacement/recharge purposes and
direct delivery. As previously discussed, imported water from MWD is provided through IEUA, which is
entitled to deliver and sell water from MWD.  Untreated imported water can be spread and stored in the
Chino Basin for replacement/recharge and can be delivered directly to retail water utilities within IEUA’s
service area with available connections.

MWD’s 2010 Regional UWMP provides information regarding MWD’s water supply reliability and the
ability to meet all projected water demands. MWD has indicated in its report with the addition of all water
supplies existing and planned, MWD would have the ability to meet all of its member agencies’ projected
supplemental demand for the next twenty years, even during a repeat of the worst drought scenario.

MWD’s 2010 UWMP considers DWR’s “State Water Project Delivery Reliability Report 2009” (2009
Report), dated August 2010, which contains similar deliveries during future conditions as the 2015 Draft
Report.  MWD’s 2010 UWMP concludes MWD will have sufficient water available for anticipated water
demands in its service area, including IEUA’s service area through the year 2035.  In addition, since the
delivery of replacement water can be shifted from dry years to wet years of water surplus, the available
information shows adequate replacement water will be available through the year 2035.

Because of critically dry conditions in 2007 affecting MWD’s main water supply sources and Federal
Court rulings protecting the Delta Smelt and other aquatic species in the Sacramento-San Joaquin River
Delta, SWP water deliveries were reduced.  As a result, MWD adopted a Water Supply Allocation Plan
(WSAP), in February 2008 to allocate available water supplies to its member agencies.  The WSAP
established ten different shortage levels and a corresponding Allocation to each member agency. Although
member agency water use is not restricted to the Allocation, additional charges would be assessed on
water used above the total annual Allocation. The WSAP provides a reduced Allocation to a member
agency for its Municipal and Industrial (M&I) retail demand.  The WSAP considers historical local water
production, full service treated water deliveries, agricultural deliveries and water conservation efforts
when calculating each member agency’s Allocation.

In general, the WSAP process calculates total historical member agency demand.  The historical demand
is then compared to member agency projected local supply for a specific Allocation year.  The balance
required from MWD, less an Allocation reduction factor, is the member agency’s “Water Supply
Allocation”. When an MWD Member Agency (such as IEUA) reduces its local demand through
conservation or other means, the Allocation increases. The increased Allocation can be used for Full
Service replenishment deliveries when an Allocation is in place.
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On April 1, 2015, in response to historically dry conditions, California Governor Jerry Brown signed
Executive Order B-29-15 (Governor’s Executive Order) which requires a 25 percent reduction of urban
potable water use throughout the State of California through February 28, 2016. In response to the EO, on
April 14, 2015, MWD implemented the WSAP at Level 3 effective July 1, 2015 through June 20, 2016.
CVWD’s Tier 1 allocation for fiscal year 2015-16 is 27,000 AF, however imported water may be
purchased above the Tier 1 allocation (at the Tier 2 rate), albeit at a higher rate to encourage water
conservation.

Tables 11, 12, and 13 show MWD’s projected total water supplies and demands through year 2035 for
average, single dry, and multiple dry years, respectively. MWD has sufficient water supplies to meet all
of its member agencies projected supplemental demand for the next twenty years, even during multiple
dry years. MWD’s greatest water demands, which occur during a multiple dry year, will increase at a rate
of approximately 0.2 percent per year from approximately 2,236,000 AFY, in 2015, to 2,399,000 AFY, in
2035.

3.4.2 – Recycled Water Reliability

As previously discussed, IEUA provides recycled water to its member agencies for direct non-potable use
(irrigation) and indirect potable use (groundwater recharge). Water recycling involves treatment of
wastewater to create a high quality, safe source of water for landscape irrigation, industrial uses, and
groundwater recharge. Recycled water has become an increasingly important source of reliable local water
supply for the region, including CVWD which began utilizing recycled water to meet irrigation demands
in 2008.

According to IEUA’s 2013-14 Recycled Water Annual Report, CVWD’s recycled water demands for
fiscal year 2013-14 were approximately 1,200 acre-feet, of which 502 acre-feet (577 acre-feet during
calendar year 2014) were used at the Empire Lakes Golf Course for irrigation. A map showing CVWD’s
current recycled water infrastructure is shown in Figure 4. According to CVWD’s 2010 UWMP, up to
approximately 2,800 AFY of recycled water supplies are projected to be available for direct use by 2035.
According to CVWD’s 2013 Master Plan, CVWD’s recycled water demands for direct use are projected
to be 2,000 AFY by 2035. Therefore, CVWD’s recycled water demands for direct use, including projected
Project recycled water use of 30 AFY, are projected to be about 1,453 AFY (2,000 AFY – 577 AFY + 30
AFY) by 2035. As previously stated, an additional 4,500 AFY of recycled water supplies are projected
for groundwater recharge purposes.

4 – Future Supply

CVWD’s sources of water supply include untreated imported water purchased through the IEUA,
groundwater rights to the Chino Basin and the Cucamonga Basin, tunnel water, and recycled water through
the IEUA.

Tables 14 through 19 show CVWD’s projected water demands and sources of water supply, under future
average, single dry, and multiple dry year scenarios, from 2015 to 2035. CVWD has historically met all
of its water demands with imported water, groundwater production, tunnel water, and recycled water
purchased through the IEUA.
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CVWD included a Water Shortage Contingency Plan in its 2010 UWMP which identifies actions that can
be taken to respond to a catastrophic interruption of water supply. In addition, CVWD adopted in 1990
and revised in June 2009 Ordinance 48 titled “Water Supply Shortage Contingency Plan”. According to
CVWD’s 2010 UWMP, the Plan includes mandatory water use restrictions that conserve water regardless
of water supply availability.

CVWD’s future water demands can be supplied by imported water, groundwater from the Chino Basin
and Cucamonga Basin, tunnel water, and recycled water. Any remaining future water demands can also
be supplied from Chino Basin groundwater storage.

CVWD will continue to implement future system improvements, including reservoirs, pipelines,
treatment, and booster stations, on an as-needed basis.  In order to install these additional potential system
improvements, CVWD may need to satisfy the following requirements:

- CEQA requirements
- State Water Resources Control Board Division of Drinking Water requirements
- City/County approval for construction projects

The past four years (2012 through 2015) have comprised the most significant drought event over the past
20 years. From 2012 through 2014, CVWD’s average total groundwater production was above supply
projections. CVWD’s average production from tunnel water supplies was approximately equal to the dry
year tunnel water supply projection of 2,270 AFY. In addition, imported water purchased from IEUA by
CVWD was, on average, approximately equal to the fiscal year 2015-16 water supply allocation of 27,000
AF. Current drought conditions have proved to be more severe than prior droughts (2007 to 2009) on
which planning documents were based (including CVWD’s 2010 UWMP, 2013 Water Master Plan, and
the SWP 2015 Draft Delivery Reliability Report), however, the total water supplies available during the
current drought (2012 through 2014) have been similar to projected drought supplies. Therefore, CVWD
is able to meet water demands, even during continuing unprecedented drought conditions.

CVWD has indicated they plan to meet water use reductions within their service area as mandated by the
Governor’s Executive Order (in effect through February 28, 2016) through implementation of a Drought
Response Plan. The Drought Response Plan includes outreach and communication efforts to ensure
CVWD customers understand the water use reduction requirements, as well as tools and resources
including rebates, water consultations, landscape surveys, and water leak investigations to aid CVWD
customers in conservation efforts. According to the Drought Response Plan, achievement of conservation
goals (32 percent reduction in overall potable water usage) will be monitored on a monthly basis. In
addition, on May 12, 2015, CVWD declared a Stage 6 Severe Water Emergency pursuant to CVWD’s
Water Supply Shortage Contingency Plan. A Stage 6 Severe Water Emergency enacts a 35 percent
mandatory water use reduction and allows CVWD to specify requirements on the days, frequency and
duration of outdoor water use by its customers.

Tables 14 through 19 show CVWD’s existing water supplies will provide sufficient water supply for
CVWD to meet all present and future water supply requirements of the Project under all conditions for
the next twenty years and through 2035.
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5 – Conclusion
The proposed Industrial Park project on 9th and Vineyard will adequately be provided the supply of water
currently available through the District.  The additional water demand for the proposed project will be
available through purchasing of MWD supply on a Tier II basis.

In addition to the increased supply of Tier II imported water to meet Project's demand, District has projects
in place to increase the local groundwater supplies up to the existing rights and other supply management
strategies to meet the Project’s demands in normal, single-dry, and multiple-dry years.

This WSA does not create a right or any entitlement to water service (Water Code Section 10914). The
WSA is not a commitment to serve the project but is a review of the District’s total projected water
supplies. Based on presently available information, the WSA and its analyses and conclusions are
conditioned in part on the ability of MWD and IEUA to continue to supply imported water to meet the
District’s needs.
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Checklist Arranged by Subject 

CWC 
Section UWMP Requirement Subject Guidebook 

Location 

UWMP 
Location 

(Optional 
Column for 

Agency Use) 

10620(b) Every person that becomes an urban water 
supplier shall adopt an urban water 
management plan within one year after it has 
become an urban water supplier.  

Plan Preparation Section 2.1 1.1 

10620(d)(2) Coordinate the preparation of its plan with 
other appropriate agencies in the area, 
including other water suppliers that share a 
common source, water management 
agencies, and relevant public agencies, to 
the extent practicable. 

Plan Preparation Section 2.5.2 1.4 

10642 Provide supporting documentation that the 
water supplier has encouraged active 
involvement of diverse social, cultural, and 
economic elements of the population within 
the service area prior to and during the 
preparation of the plan. 

Plan Preparation Section 2.5.2 1.4 

10631(a) Describe the water supplier service area.  System 
Description 

Section 3.1 2.1 

10631(a) Describe the climate of the service area of 
the supplier. 

System 
Description 

Section 3.3 2.2 

10631(a) Provide population projections for  2020, 
2025, 2030, and 2035.  

System 
Description 

Section 3.4 2.3 

10631(a) Describe other demographic factors affecting 
the supplier’s water management planning. 

System 
Description 

Section 3.4 2.3.2 

10631(a) Indicate the current population of the service 
area.  

System 
Description and 
Baselines and 
Targets 

Sections 3.4 
and 5.4 

2.3.2 

10631(e)(1) Quantify past, current, and projected water 
use, identifying the uses among water use 
sectors. 

System Water 
Use 

Section 4.2 3.2, 3.4 

10631(e)(3)(A) Report the distribution system water loss for 
the most recent 12-month period available.  

System Water 
Use 

Section 4.3 3.4 

10631.1(a) Include projected water use needed for lower 
income housing projected in the service area 
of the supplier. 

System Water 
Use 

Section 4.5 3.6 

10608.20(b) Retail suppliers shall adopt a 2020 water use 
target using one of four methods. 

Baselines and 
Targets 

Section 5.7 
and App E 

- 

10608.20(e) Retail suppliers shall provide baseline daily 
per capita water use, urban water use target, 
interim urban water use target, and 

Baselines and 
Targets 

Chapter 5 and 
App E 

4.2, 4.3, 4.6, 
4.10 



compliance daily per capita water use, along 
with the bases for determining those 
estimates, including references to supporting 
data.  

10608.22 Retail suppliers’ per capita daily water use 
reduction shall be no less than 5 percent of 
base daily per capita water use of the 5 year 
baseline. This does not apply if the suppliers 
base GPCD is at or below 100.  

Baselines and 
Targets 

Section 5.7.2 4.7 

10608.24(a) Retail suppliers shall meet their interim 
target by December 31, 2015. 

Baselines and 
Targets 

Section 5.8 
and App E 

4.10 

10608.24(d)(2) If the retail supplier adjusts its compliance 
GPCD using weather normalization, 
economic adjustment, or extraordinary 
events, it shall provide the basis for, and 
data supporting the adjustment.  

Baselines and 
Targets 

Section 5.8.2 - 

10608.36 Wholesale suppliers shall include an 
assessment of present and proposed future 
measures, programs, and policies to help 
their retail water suppliers achieve targeted 
water use reductions.  

Baselines and 
Targets 

Section 5.1 N/A 

10608.40 Retail suppliers shall report on their progress 
in meeting their water use targets. The data 
shall be reported using a standardized form.  

Baselines and 
Targets 

Section 5.8 
and App E 

- 

10631(b) Identify and quantify the existing and 
planned sources of water available for 2015, 
2020, 2025, 2030, and 2035. 

System Supplies Chapter 6 5.2 

10631(b) Indicate whether groundwater is an existing 
or planned source of water available to the 
supplier.   

System Supplies Section 6.2 5.2 

10631(b)(1) Indicate whether a groundwater 
management plan has been adopted by the 
water supplier or if there is any other specific 
authorization for groundwater management.  
Include a copy of the plan or authorization. 

System Supplies Section 6.2.2 5.2 

10631(b)(2) Describe the groundwater basin. System Supplies Section 6.2.1 5.2 
10631(b)(2) Indicate if the basin has been adjudicated 

and include a copy of the court order or 
decree and a description of the amount of 
water the supplier has the legal right to 
pump. 

System Supplies Section 6.2.2 5.2 

10631(b)(2) For unadjudicated basins, indicate whether 
or not the department has identified the 
basin as overdrafted, or projected to become 
overdrafted. Describe efforts by the supplier 
to eliminate the long-term overdraft 
condition.  

System Supplies Section 6.2.3 5.2 

10631(b)(3) Provide a detailed description and analysis 
of the location, amount, and sufficiency of 

System Supplies Section 6.2.4 5.2 



groundwater pumped by the urban water 
supplier for the past five years 

10631(b)(4) Provide a detailed description and analysis 
of the amount and location of groundwater 
that is projected to be pumped. 

System Supplies Sections 6.2 
and 6.9 

5.9 

10631(d) Describe the opportunities for exchanges or 
transfers of water on a short-term or long-
term basis. 

System Supplies  Section 6.7 5.7 

10631(g) Describe the expected future water supply 
projects and programs that may be 
undertaken by the water supplier to address 
water supply reliability in average, single-dry, 
and multiple-dry years. 

System Supplies Section 6.8 5.8 

10631(h) Describe desalinated water project 
opportunities for long-term supply.  

System Supplies Section 6.6 5.6 

10631(j) Retail suppliers will include documentation 
that they have provided their wholesale 
supplier(s) – if any - with water use 
projections from that source.  

System Supplies Section 2.5.1 1.4 

10631(j) Wholesale suppliers will include 
documentation that they have provided their 
urban water suppliers with identification and 
quantification of the existing and planned 
sources of water available from the 
wholesale to the urban supplier during 
various water year types.  

System Supplies Section 2.5.1 N/A 

10633 For wastewater and recycled water, 
coordinate with local water, wastewater, 
groundwater, and planning agencies that 
operate within the supplier's service area. 

System Supplies 
(Recycled 
Water) 

Section 6.5.1 5.5 

10633(a) Describe the wastewater collection and 
treatment systems in the supplier's service 
area. Include quantification of the amount of 
wastewater collected and treated and the 
methods of wastewater disposal. 

System Supplies 
(Recycled 
Water) 

Section 6.5.2  5.5 

10633(b) Describe the quantity of treated wastewater 
that meets recycled water standards, is 
being discharged, and is otherwise available 
for use in a recycled water project. 

System Supplies 
(Recycled 
Water) 

Section 
6.5.2.2 

5.5 

10633(c) Describe the recycled water currently being 
used in the supplier's service area. 

System Supplies 
(Recycled 
Water) 

Section 6.5.3 
and 6.5.4 

5.5 

10633(d) Describe and quantify the potential uses of 
recycled water and provide a determination 
of the technical and economic feasibility of 
those uses. 

System Supplies 
(Recycled 
Water) 

Section 6.5.4 5.5 

10633(e) Describe the projected use of recycled water 
within the supplier's service area at the end 
of 5, 10, 15, and 20 years, and a description 

System Supplies 
(Recycled 
Water) 

Section 6.5.4 5.5 



of the actual use of recycled water in 
comparison to uses previously projected. 

10633(f) Describe the actions which may be taken to 
encourage the use of recycled water and the 
projected results of these actions in terms of 
acre-feet of recycled water used per year. 

System Supplies 
(Recycled 
Water) 

Section 6.5.5 5.5 

10633(g) Provide a plan for optimizing the use of 
recycled water in the supplier's service area. 

System Supplies 
(Recycled 
Water) 

Section 6.5.5 5.5 

10620(f) Describe water management tools and 
options to maximize resources and minimize 
the need to import water from other regions. 

Water Supply 
Reliability 
Assessment 

Section 7.4 6.4 

10631(c)(1) Describe the reliability of the water supply 
and vulnerability to seasonal or climatic 
shortage. 

Water Supply 
Reliability 
Assessment 

Section 7.1 6.2 

10631(c)(1) Provide data for an average water year, a 
single dry water year, and multiple dry water 
years 

Water Supply 
Reliability 
Assessment 

Section 7.2 6.2 

10631(c)(2) For any water source that may not be 
available at a consistent level of use, 
describe plans to supplement or replace that 
source. 

Water Supply 
Reliability 
Assessment 

Section 7.1 6.1 

10634 Provide information on the quality of existing 
sources of water available to the supplier 
and the manner in which water quality 
affects water management strategies and 
supply reliability 

Water Supply 
Reliability 
Assessment 

Section 7.1 6.1 

10635(a)  Assess the water supply reliability during 
normal, dry, and multiple dry water years by 
comparing the total water supply sources 
available to the water supplier with the total 
projected water use over the next 20 years.   

Water Supply 
Reliability 
Assessment 

Section 7.3 6.3 

10632(a) and 
10632(a)(1) 

Provide an urban water shortage 
contingency analysis that specifies stages of 
action and an outline of specific water supply 
conditions at each stage. 

Water Shortage 
Contingency 
Planning 

Section 8.1 7.1 

10632(a)(2) Provide an estimate of the minimum water 
supply available during each of the next 
three water years based on the driest three-
year historic sequence for the agency. 

Water Shortage 
Contingency 
Planning 

Section 8.9 7.9 

10632(a)(3) Identify actions to be undertaken by the 
urban water supplier in case of a 
catastrophic interruption of water supplies. 

Water Shortage 
Contingency 
Planning 

Section 8.8 7.8 

10632(a)(4) Identify mandatory prohibitions against 
specific water use practices during water 
shortages. 

Water Shortage 
Contingency 
Planning 

Section 8.2 7.2 

10632(a)(5) Specify consumption reduction methods in 
the most restrictive stages.  

Water Shortage 
Contingency 
Planning 

Section 8.4 7.2, 7.4 



10632(a)(6) Indicated penalties or charges for excessive 
use, where applicable. 

Water Shortage 
Contingency 
Planning 

Section 8.3 7.3 

10632(a)(7) Provide an analysis of the impacts of each of 
the actions and conditions in the water 
shortage contingency analysis on the 
revenues and expenditures of the urban 
water supplier, and proposed measures to 
overcome those impacts.  

Water Shortage 
Contingency 
Planning 

Section 8.6 7.6 

10632(a)(8) Provide a draft water shortage contingency 
resolution or ordinance. 

Water Shortage 
Contingency 
Planning 

Section 8.7 7.7 

10632(a)(9) Indicate a mechanism for determining actual 
reductions in water use pursuant to the water 
shortage contingency analysis. 

Water Shortage 
Contingency 
Planning 

Section 8.5 7.5 

10631(f)(1) Retail suppliers shall provide a description of 
the nature and extent of each demand 
management measure implemented over the 
past five years. The description will address 
specific measures listed in code.  

Demand 
Management 
Measures 

Sections 9.2 
and 9.3 

8.2, 8.3 

10631(f)(2) Wholesale suppliers shall describe specific 
demand management measures listed in 
code, their distribution system asset 
management program, and supplier 
assistance program.  

Demand 
Management 
Measures 

Sections 9.1 
and 9.3 

N/A 

10631(i) CUWCC members may submit their 2013-
2014 CUWCC BMP annual reports in lieu of, 
or in addition to, describing the DMM 
implementation in their UWMPs. This option 
is only allowable if the supplier has been 
found to be in full compliance with the 
CUWCC MOU.  

Demand 
Management 
Measures 

Section 9.5 8.4 

10608.26(a) Retail suppliers shall conduct a public 
hearing to discuss adoption, implementation, 
and economic impact of water use targets.  

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.3 9.2 

10621(b) Notify, at least 60 days prior to the public 
hearing, any city or county within which the 
supplier provides water that the urban water 
supplier will be reviewing the plan and 
considering amendments or changes to the 
plan.  

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.2.1 9.1 

10621(d) Each urban water supplier shall update and 
submit its 2015 plan to the department by 
July 1, 2016. 

Plan Adoption, 
Submittal, and 
Implementation 

Sections 
10.3.1 and 
10.4 

1.1, 9.3 

10635(b)  Provide supporting documentation that 
Water Shortage Contingency Plan has been, 
or will be, provided to any city or county 
within which it provides water, no later than 
60 days after the submission of the plan to 
DWR. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.4.4 9.3 



10642 Provide supporting documentation that the 
urban water supplier made the plan available 
for public inspection, published notice of the 
public hearing, and held a public hearing 
about the plan.  

Plan Adoption, 
Submittal, and 
Implementation 

Sections 
10.2.2, 10.3, 
and 10.5  

9.2 

10642 The water supplier is to provide the time and 
place of the hearing to any city or county 
within which the supplier provides water.   

Plan Adoption, 
Submittal, and 
Implementation 

Sections 
10.2.1 

9.1 

10642 Provide supporting documentation that the 
plan has been adopted as prepared or 
modified. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.3.1 - 

10644(a) Provide supporting documentation that the 
urban water supplier has submitted this 
UWMP to the California State Library.  

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.4.3 9.3, 9.4 

10644(a)(1) Provide supporting documentation that the 
urban water supplier has submitted this 
UWMP to any city or county within which the 
supplier provides water no later than 30 days 
after adoption. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.4.4 9.3, 9.4 

10644(a)(2) The plan, or amendments to the plan, 
submitted to the department shall be 
submitted electronically. 

Plan Adoption, 
Submittal, and 
Implementation 

Sections 
10.4.1 and 
10.4.2 

4.3 

10645 Provide supporting documentation that, not 
later than 30 days after filing a copy of its 
plan with the department, the supplier has or 
will  make the plan available for public review 
during normal business hours. 

Plan Adoption, 
Submittal, and 
Implementation 

Section 10.5 9.4 
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 2015 UWMP SB X7 - 7 Tables – Cucamonga Valley Water District

SB X7-7 Table 0: Units of Measure Used in UWMP*           
(select one from the drop down list)                 

Acre Feet

*The unit of measure must be consistent with Table 2-3 

NOTES:  

Prepared by Civiltec Engineering
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Parameter Value Units

2008 total water deliveries 58,175                   Acre Feet

2008 total volume of delivered recycled water 635                         Acre Feet

2008 recycled water as a percent of total deliveries 1.09% Percent

Number of years in baseline period
1, 2

10 Years

Year beginning baseline period range 1995

Year ending baseline period range
3

2004

Number of years in baseline period 5 Years

Year beginning baseline period range 2004

Year ending baseline period range
4

2008

 SB X7-7 Table-1: Baseline Period Ranges

1 If the 2008 recycled water percent is less than 10 percent, then the first baseline period is a continuous 10-year period.  If the amount of recycled water 

delivered in 2008 is 10 percent or greater, the first baseline period is a continuous 10- to 15-year period.                                         2 The Water Code requires 

that the baseline period is between 10 and 15 years. However, DWR recognizes that some water suppliers may not have the minimum 10 years of baseline 

data. 

3 The ending year must be between December 31, 2004 and December 31, 2010.

4 The ending year must be between December 31, 2007 and December 31, 2010.

5-year                   

baseline period 

Baseline

10- to 15-year    

baseline period

NOTES:

Prepared by Civiltec Engineering



 2015 UWMP SB X7 - 7 Tables – Cucamonga Valley Water District

NOTES:

SB X7-7 Table 2: Method for Population Estimates

Method Used to Determine Population

(may check more than one)

1. Department of Finance  (DOF)

DOF Table E-8 (1990 - 2000) and  (2000-2010)  and

DOF Table E-5 (2011 - 2015) when available 

3. DWR Population Tool

4. Other

DWR recommends pre-review

2. Persons-per-Connection Method

Prepared by Civiltec Engineering

□ 

□ 

□ 
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Population

Year 1 1995 132,882

Year 2 1996 135,001

Year 3 1997 136,874

Year 4 1998 139,556

Year 5 1999 143,175

Year 6 2000 148,159

Year 7 2001 152,221

Year 8 2002 161,267

Year 9 2003 166,359

Year 10 2004 170,784

Year 11

Year 12

Year 13

Year 14

Year 15

Year 1 2004 170,784

Year 2 2005 179,523

Year 3 2006 182,035

Year 4 2007 184,369

Year 5 2008 184,669

200,466

Year

2015

SB X7-7 Table 3: Service Area Population

10 to 15 Year Baseline Population

5 Year Baseline Population

2015 Compliance Year Population

NOTES:

Prepared by Civiltec Engineering
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Exported 

Water 

Change in 

Dist. System 

Storage

(+/-) 

Indirect 

Recycled 

Water
This column will 

remain blank 

until SB X7-7 

Table 4-B is 

completed.           

 Water 

Delivered for 

Agricultural 

Use 

Process Water
This column will 

remain blank 

until SB X7-7  

Table 4-D is 

completed. 

Year 1 1995 42,132         -                                -   101                                      -           42,031 

Year 2 1996 45,476         -                                -   151                                      -           45,325 

Year 3 1997 47,219         -                                -   133                                      -           47,086 

Year 4 1998 41,865         -                                -   88                                        -           41,777 

Year 5 1999 49,410         -                                -   103                                      -           49,307 

Year 6 2000 50,717         73                                 -   112                                      -           50,532 

Year 7 2001 48,063         -                                -   73                                        -           47,990 

Year 8 2002 52,422         307                               -   80                                        -           52,035 

Year 9 2003 51,899         437                               -   54                                        -           51,409 

Year 10 2004 54,826         385                               -   55                                        -           54,386 

Year 11 0 -                                     -                          -                   -   

Year 12 0 -                                     -                          -                   -   

Year 13 0 -                                     -                          -                   -   

Year 14 0 -                                     -                          -                   -   

Year 15 0 -                                     -                          -                   -   

48,188

Year 1 2004           54,826 385                               -   55                        -           54,386 

Year 2 2005           55,978 437                               -   18                        -           55,523 

Year 3 2006           57,977 165                               -   18                        -           57,794 

Year 4 2007           61,035 165                               -   22                        -           60,848 

Year 5 2008           57,541 -                                -   16                        -           57,524 

57,215

          41,451 16                                 -   33                                        -         41,403 

* NOTE that the units of measure must remain consistent throughout the UWMP,  as reported in Table 2-3

NOTES:

SB X7-7 Table 4: Annual Gross Water Use *

2015

 10 to 15 Year Baseline - Gross Water Use 

10 - 15 year baseline average gross water use

 5 Year Baseline - Gross Water Use 

5 year baseline average gross water use

2015 Compliance Year - Gross Water Use 

Baseline Year
Fm SB X7-7 Table 3

Volume Into 

Distribution 

System
This column will 

remain blank 

until SB X7-7 

Table 4-A is 

completed.             

Annual 

Gross 

Water Use 

Deductions

Prepared by Civiltec Engineering
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Volume   

Entering 

Distribution 

System 

Meter Error 

Adjustment* 

Optional

(+/-)

Corrected 

Volume 

Entering 

Distribution 

System

Year 1 1995 6,297                           6,297 

Year 2 1996 7,311                           7,311 

Year 3 1997 7,764                           7,764 

Year 4 1998 5,101                           5,101 

Year 5 1999 7,737                           7,737 

Year 6 2000 6,195                           6,195 

Year 7 2001 6,899                           6,899 

Year 8 2002 10,580                      10,580 

Year 9 2003 10,020                      10,020 

Year 10 2004 12,582                      12,582 

Year 11 0                       -   

Year 12 0                       -   

Year 13 0                       -   

Year 14 0                       -   

Year 15 0                       -   

Year 1 2004 12,582                      12,582 

Year 2 2005 13,328                      13,328 

Year 3 2006 16,814                      16,814 

Year 4 2007 16,781                      16,781 

Year 5 2008 19,232                      19,232 

18,760                      18,760 

SB X7-7 Table 4-A:  Volume Entering the Distribution 

System(s)
Complete one table for each source. 

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

Name of Source

Baseline Year
Fm SB X7-7 Table 3

* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

NOTES:

This water source is:

The supplier's own water source

A purchased or imported source

2015

Chino Basin Groundwater

Prepared by Civiltec Engineering

□ 
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Volume   

Entering 

Distribution 

System 

Meter Error 

Adjustment* 

Optional

(+/-)

Corrected 

Volume 

Entering 

Distribution 

System

Year 1        1,995 14,20014,200

Year 2        1,996 15,31915,319

Year 3        1,997 14,18014,180

Year 4        1,998 9,7649,764

Year 5        1,999 13,66113,661

Year 6        2,000 10,64210,642

Year 7        2,001 6,6046,604

Year 8        2,002 6,7196,719

Year 9        2,003 5,0515,051

Year 10        2,004 6,7146,714

Year 11              -   0

Year 12              -   0

Year 13              -   0

Year 14              -   0

Year 15              -   0

Year 1        2,004 6,7146,714

Year 2        2,005 7,5187,518

Year 3        2,006 6,4976,497

Year 4        2,007 5,0195,019

Year 5        2,008 4,4504,450

8,4398,439

Cucamonga Basin Groundwater Name of Source

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

NOTES:

This water source is:

The supplier's own water source

A purchased or imported source

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

Prepared by Civiltec Engineering

□ 
0 

I 
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Volume   

Entering 

Distribution 

System 

Meter Error 

Adjustment* 

Optional

(+/-)

Corrected 

Volume 

Entering 

Distribution 

System

Year 1         1,995 12,412 12,412

Year 2         1,996 16,932 16,932

Year 3         1,997 18,587 18,587

Year 4         1,998 17,419 17,419

Year 5         1,999 21,854 21,854

Year 6         2,000 29,460 29,460

Year 7         2,001 28,905 28,905

Year 8         2,002 32,635 32,635

Year 9         2,003 33,329 33,329

Year 10         2,004 33,638 33,638

Year 11               -   0

Year 12               -   0

Year 13               -   0

Year 14               -   0

Year 15               -   0

Year 1         2,004 33,638 33,638

Year 2         2,005 28,109 28,109

Year 3         2,006 29,318 29,318

Year 4         2,007 36,041 36,041

Year 5         2,008 28,551 28,551

13,195 13,195

Imported Water (State Water Project)

This water source is:

The supplier's own water source

A purchased or imported source

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

Name of Source

2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

NOTES:

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

Prepared by Civiltec Engineering

□ 
0 
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Volume   

Entering 

Distribution 

System 

Meter Error 

Adjustment* 

Optional

(+/-)

Corrected 

Volume 

Entering 

Distribution 

System

Year 1        1,995 00

Year 2        1,996 00

Year 3        1,997 586586

Year 4        1,998 1,6121,612

Year 5        1,999 1,6641,664

Year 6        2,000 1,0531,053

Year 7        2,001 1,6481,648

Year 8        2,002 492492

Year 9        2,003 958958

Year 10        2,004 410410

Year 11              -   0

Year 12              -   0

Year 13              -   0

Year 14              -   0

Year 15              -   0

Year 1        2,004 410410

Year 2        2,005 00

Year 3        2,006 00

Year 4        2,007 141141

Year 5        2,008 1,7001,700

363363

Cucamonga Canyon Water

This water source is:

The supplier's own water source

A purchased or imported source

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

NOTES:

Name of Source

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

Prepared by Civiltec Engineering

□ 
0 

I 
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Volume   

Entering 

Distribution 

System 

Meter Error 

Adjustment* 

Optional

(+/-)

Corrected 

Volume 

Entering 

Distribution 

System

Year 1        1,995 2,3552,355

Year 2        1,996 1,0911,091

Year 3        1,997 1,0331,033

Year 4        1,998 2,0282,028

Year 5        1,999 640640

Year 6        2,000 504504

Year 7        2,001 579579

Year 8        2,002 209209

Year 9        2,003 453453

Year 10        2,004 249249

Year 11              -   0

Year 12              -   0

Year 13              -   0

Year 14              -   0

Year 15              -   0

Year 1        2,004 249249

Year 2        2,005 603603

Year 3        2,006 187187

Year 4        2,007 7373

Year 5        2,008 7878

189189 2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

10 to 15 Year Baseline - Water into Distribution System

NOTES:

Baseline Year
Fm SB X7-7 Table 3

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

A purchased or imported source

SB X7-7 Table 4-A:  Volume Entering the Distribution 
Name of SourceDeer Canyon Water

This water source is:

The supplier's own water source

Prepared by Civiltec Engineering

□ 
0 

I 
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Volume   

Entering 

Distribution 

System 

Meter Error 

Adjustment* 

Optional

(+/-)

Corrected 

Volume 

Entering 

Distribution 

System

Year 1        1,995 6,8676,867

Year 2        1,996 4,8234,823

Year 3        1,997 5,0695,069

Year 4        1,998 5,9405,940

Year 5        1,999 3,8533,853

Year 6        2,000 2,8642,864

Year 7        2,001 3,4283,428

Year 8        2,002 1,7751,775

Year 9        2,003 2,0882,088

Year 10        2,004 1,2331,233

Year 11              -   0

Year 12              -   0

Year 13              -   0

Year 14              -   0

Year 15              -   0

Year 1        2,004 1,2331,233

Year 2        2,005 6,3746,374

Year 3        2,006 5,1615,161

Year 4        2,007 2,9792,979

Year 5        2,008 3,4853,485

498498

Name of SourceDay/East Canyon Water

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

This water source is:

The supplier's own water source

A purchased or imported source

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

NOTES:

Prepared by Civiltec Engineering

□ 
0 

I 
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Volume   

Entering 

Distribution 

System 

Meter Error 

Adjustment* 

Optional

(+/-)

Corrected 

Volume 

Entering 

Distribution 

System

Year 1         1,995 0 0

Year 2         1,996 0 0

Year 3         1,997 0 0

Year 4         1,998 0 0

Year 5         1,999 0 0

Year 6         2,000 0 0

Year 7         2,001 0 0

Year 8         2,002 13 13

Year 9         2,003 0 0

Year 10         2,004 0 0

Year 11               -   0

Year 12               -   0

Year 13               -   0

Year 14               -   0

Year 15               -   0

Year 1         2,004 0 0

Year 2         2,005 45.51 46

Year 3         2,006 0.18 0

Year 4         2,007 0 0

Year 5         2,008 45 45

8 8

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

NOTES:

Name of Source FWC Interconnection - Transfer from FWC

This water source is:

The supplier's own water source

A purchased or imported source

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

Prepared by Civiltec Engineering

□ 
0 
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Gross Water 

Use Without 

Process 

Water 

Deduction 

Industrial 

Water Use

Percent 

Industrial 

Water 

Eligible 

for 

Exclusion 

Y/N

Year 1 1995            42,031 2,220                5% NO

Year 2 1996            45,325 2,020                4% NO

Year 3 1997            47,086 2,317                5% NO

Year 4 1998            41,777 2,254                5% NO

Year 5 1999            49,307 2,367                5% NO

Year 6 2000            50,532 2,598                5% NO

Year 7 2001            47,990 2,426                5% NO

Year 8 2002            52,035 2,465                5% NO

Year 9 2003            51,409 2,462                5% NO

Year 10 2004            54,386 2,495                5% NO

Year 11 0                     -   NO

Year 12 0                     -   NO

Year 13 0                     -   NO

Year 14 0                     -   NO

Year 15 0                     -   NO

Year 1 2004            54,386 2,495                5% NO

Year 2 2005            55,523 2,446                4% NO

Year 3 2006            57,794 2,755                5% NO

Year 4 2007            60,848 2,506                4% NO

Year 5 2008            57,524 2,589                5% NO

           41,403 2,126                5% NO

NOTES:

2015

SB X7-7 Table 4-C.1: Process Water Deduction Eligibility  

Criteria 1
Industrial water use is equal to or greater than 12% of gross water use

Baseline Year

Fm SB X7-7 Table 3

10 to 15 Year Baseline - Process Water Deduction Eligibility

5 Year Baseline - Process Water Deduction Eligibility

2015 Compliance Year - Process Water Deduction Eligiblity

Prepared by Civiltec Engineering
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Industrial 

Water Use
Population

Industrial 

GPCD

Eligible 

for 

Exclusion 

Y/N

Year 1 1995 2,220               132,882                    15 NO

Year 2 1996 2,020               135,001                    13 NO

Year 3 1997 2,317               136,874                    15 YES

Year 4 1998 2,254               139,556                    14 NO

Year 5 1999 2,367               143,175                    15 NO

Year 6 2000 2,598               148,159                    16 YES

Year 7 2001 2,426               152,221                    14 NO

Year 8 2002 2,465               161,267                    14 NO

Year 9 2003 2,462               166,359                    13 NO

Year 10 2004 2,495               170,784                    13 NO

Year 11 0                          -     NO

Year 12 0                          -     NO

Year 13 0                          -     NO

Year 14 0                          -     NO

Year 15 0                          -     NO

Year 1 2004 2,495               170,784                    13 NO

Year 2 2005 2,446               179,523                    12 NO

Year 3 2006 2,755               182,035                    14 NO

Year 4 2007 2,506               184,369                    12 NO

Year 5 2008 2,589               184,669                    13 NO

2,126                             200,466                      9 NO

NOTES:

2015

SB X7-7 Table 4-C.2: Process Water Deduction Eligibility  

Criteria 2
Industrial water use is equal to or greater than 15 GPCD

Baseline Year

Fm SB X7-7 Table 3

10 to 15 Year Baseline - Process Water Deduction Eligibility

5 Year Baseline - Process Water Deduction Eligibility

2015 Compliance Year - Process Water Deduction Eligibility

Prepared by Civiltec Engineering



 2015 UWMP SB X7 - 7 Tables – Cucamonga Valley Water District

Gross Water 

Use Without 

Process Water 

Deduction

Fm SB X7-7 

Table 4 

Industrial 

Water Use

Non-industrial 

Water Use

Population

Fm SB X7-7 

Table 3

Non-Industrial 

GPCD

Eligible for 

Exclusion 

Y/N

Year 1 1995               42,031              42,031         132,882                   282 NO

Year 2 1996               45,325              45,325         135,001                   300 NO

Year 3 1997               47,086              47,086         136,874                   307 NO

Year 4 1998               41,777              41,777         139,556                   267 NO

Year 5 1999               49,307              49,307         143,175                   307 NO

Year 6 2000               50,532              50,532         148,159                   304 NO

Year 7 2001               47,990              47,990         152,221                   281 NO

Year 8 2002               52,035              52,035         161,267                   288 NO

Year 9 2003               51,409              51,409         166,359                   276 NO

Year 10 2004               54,386              54,386         170,784                   284 NO

Year 11 0                        -                         -                      -     NO

Year 12 0                        -                         -                      -     NO

Year 13 0                        -                         -                      -     NO

Year 14 0                        -                         -                      -     NO

Year 15 0                        -                         -                      -     NO

Year 1 2004               54,386              54,386         170,784                   284 NO

Year 2 2005               55,523              55,523         179,523                   276 NO

Year 3 2006               57,794              57,794         182,035                   283 NO

Year 4 2007               60,848              60,848         184,369                   295 NO

Year 5 2008               57,524              57,524         184,669                   278 NO

              41,403              41,403         200,466                   184 NO

NOTES:

2015

SB X7-7 Table 4-C.3: Process Water Deduction Eligibility   

Criteria 3
Non-industrial use is equal to or less than 120 GPCD

Baseline Year

Fm SB X7-7 Table 3

10 to 15 Year Baseline - Process Water Deduction Eligibility

5 Year Baseline - Process Water Deduction Eligibility

2015 Compliance Year - Process Water Deduction Eligiblity

Prepared by Civiltec Engineering
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Service Area 

Median Household 

Income

Percentage of 

Statewide 

Average

Eligible for 

Exclusion? 

Y/N

2010 $60,883 $67,486 111% NO

SB X7-7 Table 4-C.4: Process Water Deduction Eligibility   

Criteria 4
Disadvantaged Community. A “Disadvantaged Community” (DAC) is a community with 

a median household income less than 80 percent of the statewide average. 

SELECT ONE                                                                                                                        
"Disadvantaged Community" status was determined using one of the methods 

listed below:

2.  2010 Median Income

If using the IRWM DAC Mapping Tool, include a screen shot from the tool 

showing that the service area is considered a DAC. 

NOTES:

California Median 

Household Income 

2015 Compliance Year - Process Water Deduction Eligibility

1.  IRWM DAC Mapping tool 

http://www.water.ca.gov/irwm/grants/resources_dac.cfm

Prepared by Civiltec Engineering
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Service Area 

Population
Fm SB X7-7   

Table 3

Annual Gross 

Water Use
Fm SB X7-7

Table 4

Daily Per 

Capita Water 

Use (GPCD) 

Year 1 1995 132,882            42,031                    282                 

Year 2 1996 135,001            45,325                    300                 

Year 3 1997 136,874            47,086                    307                 

Year 4 1998 139,556            41,777                    267                 

Year 5 1999 143,175            49,307                    307                 

Year 6 2000 148,159            50,532                    304                 

Year 7 2001 152,221            47,990                    281                 

Year 8 2002 161,267            52,035                    288                 

Year 9 2003 166,359            51,409                    276                 

Year 10 2004 170,784            54,386                    284                 

Year 11 0 -                     -                          

Year 12 0 -                     -                          

Year 13 0 -                     -                          

Year 14 0 -                     -                          

Year 15 0 -                     -                          

                  290 

Service Area 

Population
Fm SB X7-7

Table 3

Gross Water Use
Fm SB X7-7

Table 4

Daily Per 

Capita Water 

Use

Year 1 2004              170,784                     54,386                   284 

Year 2 2005              179,523                     55,523                   276 

Year 3 2006              182,035                     57,794                   283 

Year 4 2007              184,369                     60,848                   295 

Year 5 2008              184,669                     57,524                   278 

283

200,466            41,403                    184                 

NOTES:

5 Year Average Baseline GPCD

 2015 Compliance Year GPCD

2015

Baseline Year
Fm SB X7-7 Table 3

SB X7-7 Table 5: Gallons Per Capita Per Day (GPCD)

Baseline Year
Fm SB X7-7 Table 3

10 to 15 Year Baseline GPCD

10-15 Year Average Baseline GPCD

 5 Year Baseline GPCD

Prepared by Civiltec Engineering
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290

283

2015 Compliance Year GPCD 184

SB X7-7 Table 6: Gallons per Capita per Day 
Summary From Table SB X7-7 Table 5

10-15 Year Baseline GPCD

5 Year Baseline GPCD

NOTES:

Prepared by Civiltec Engineering
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Supporting Documentation

Method 1 SB X7-7 Table 7A

Method 2
SB X7-7 Tables 7B, 7C, and 7D 
Contact DWR for these tables

Method 3 SB X7-7 Table 7-E

Method 4 Method 4 Calculator

SB X7-7 Table 7: 2020 Target Method

Select Only One

Target Method

NOTES:

Prepared by Civiltec Engineering

□ 

□ 

□ 
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10-15 Year Baseline                              

GPCD

  2020 Target 

GPCD

290 232

SB X7-7 Table 7-A: Target Method 1

20% Reduction

NOTES:

Prepared by Civiltec Engineering
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5 Year

Baseline GPCD

From SB X7-7   

Table 5

Maximum 2020 

Target1

Calculated

2020 Target2

Confirmed 

2020 Target

283 269 232 232

SB X7-7 Table 7-F: Confirm Minimum Reduction for 2020 Target

1 Maximum 2020 Target is 95% of the 5 Year Baseline GPCD except for suppliers at or below 100 

GPCD.
2 2020 Target is calculated based on the selected Target Method, see SB X7-7 Table 7 and 

corresponding tables for agency's calculated target.  

NOTES: 

Prepared by Civiltec Engineering
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Confirmed

2020 Target

Fm SB X7-7

Table 7-F

10-15 year 

Baseline GPCD

Fm SB X7-7

Table 5

2015 Interim 

Target GPCD

232 290 261

SB X7-7 Table 8: 2015 Interim Target GPCD

NOTES: 

Prepared by Civiltec Engineering
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Extraordinary 

Events

Weather 

Normalization

Economic 

Adjustment

184 261

 From 

Methodology 8 

(Optional) 

 From 

Methodology 8 

(Optional) 

 From 

Methodology 

8 (Optional) 

-                    184                   184                   YES

Optional Adjustments  (in GPCD)

NOTES: 

SB X7-7 Table 9: 2015 Compliance

Did Supplier 

Achieve 

Targeted 

Reduction for 

2015?

Actual 2015 

GPCD

2015 Interim 

Target GPCD

2015 GPCD 

(Adjusted if 

applicable)

TOTAL 

Adjustments

Adjusted 2015 

GPCD 

Enter "0" if Adjustment Not Used

Prepared by Civiltec Engineering
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STAFF REPORT 
Cucamonga Valley Water District 

Meeting Date: May 12,2015 

To: Board of Directors 

SUBJECT: Adoption of Ordinance No. 2015-5-1 Revising Water Use Efficiency 

Requirements and Water Supply Shortage Contingency Plan To 
Comply With Statewide Drought Regulations 

SUMMARY 

Purpose The State Water Resources Control Board (SWRCB) has issued an 
emergency rulemaking for mandatory conservation actions. Some of 
the additional proposed mandates are currently not stipulated in the 
District's Water Use Efficiency Requirements. In addition, staff also 
proposes to increase the number of drought stages currently in the 
District's Water Supply Shortage Contingency Plan. 

Recommendation -It is recommended that the Board of Directors adopt Ordinance No. 
2015-5-1 revising the Water Use Efficiency Requirements and Water 
Supply Shortage Contingency Plan. 

Fiscal Impact -

Previous 

Related Action --

Background 

None. 

In 2009 the District updated its Water Use Efficiency and Water 
Supply Shortage Contingency Plan in order to address water supply 
conditions at that time. 

In early 2014 the Governor issued a series of Executive Orders declaring a drought State of 
Emergency. The SWRCB was directed to assess voluntary conservation efforts for urban 
water agencies, and issue emergency conservation regulations. On August 26, 2014 the 
Board of Directors declared a Stage 2 Water Supply Alert in order to comply with the state 
mandates. The District also began reporting its consumption and population data to the 
SWRCB as part ofthe requirements. 

pyf 
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2 of 3 

On April I ,  20 1 5, as dry conditions continued to persist, the Governor issued another 
Executive Order requiring a mandatory 25% statewide reduction in urban water use. On 
April 7th, the SWRCB published a Regulatory Framework and issued its Draft Regulation on 
April 1 7th. The SWRCB issued a Notice of Proposed Rulemaking on April 28th and will 
consider taking action to adopt its Regulation at the May 5-6, 20 I S  meeting. Under the Draft 
Regulation, the District is required to reduce urban water use by 32% as part of the mandate 
for a total statewide reduction of 25%. There were also new end-user requirements that are 
proposed in the Regulation. 

Discussion 

In order to comply with some of the new directives from the SWRCB staff recommends 
revisions to the District Code Book, Chapters 4.20 Water Use Efficiency and 4.24 Water 
Supply Shortage Contingency Plan. The State' s  proposed Regulation calls for additional 
end-user requirements, most of which already exist in Chapter 4 Section 4.20.030, Water Use 
Efficiency Practices. These are best management practices that are always in effect and are 
part of Stage 1 of the Water Supply Shortage Contingency Plan. There was one item 
currently not included in the code and will be incorporated: 

• Prohibition to the application of potable water to outdoor landscapes during and 
within 48 hours after measureable rainfall. 

It is further recommended that Chapter 4.0 Section 4.24.040 of the Water Supply Shortage 
Contingency Plan be revised and amended to include additional drought stages. The existing 
Plan has five drought stages, whereas the new proposed Plan will have a total of seven 
drought stages, with reduction targets ranging from 1 0% to 50%. 

Each of the stages builds upon the previous stage and is intended to provide the maximum 
level of flexibility in actions the District could take to achieve the conservation target. There 
are additional actions included in Stage 6 that address watering turf on public medians, and 
ensuring that irrigation in new construction is done in a manner consistent with the California 
Building Standards Commission. 

In Stage 7 there is a complete restriction for all non-essential outdoor water use and water for 
construction purposes is curtailed, unless with the exception of recycled water. Finally, all 
stages have provisions to access penalties for violations, although it is our intention to work 
cooperatively with our customers to ensure a maximum level of compliance. The Board of 
Directors has the authority to enact the Plan for mandatory conservation measures when it 
becomes necessary through resolution. Below is a summary ofthe stages: 

• STAGE 1 - ENCOURAGING WATER USE EFFICIENCY -This Stage outlines 
mandatory prohibited water waste practices. Stage 1 remains in effect at all times and 
does not require the Board of Directors adopt a resolution for implementation. 
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• STAGE 2 - WATER WATCH - Stage 2 requires customers reduce water usage by ten 
( 10) percent. Hours of watering are limited to 4 p.m. through 9 a.m. 

• STAGE 3 - WATER ALERT - Stage 3 requires customers to reduce their water usage 
by fifteen ( 1 5) percent. 

• STAGE 4 - CRITICAL WATER ALERT - Stage 4 requires customers to reduce their 
water usage by twenty (20) percent. 

• STAGE 5 - WATER EMERGENCY - Stage 5 requires customers to reduce their 
water usage by twenty-five (25) percent. 

• STAGE 6 - SEVERE WATER EMERGENCY - Stage 6 requires customers reduce 
water use by thirty-five (35) percent. In addition, ( 1 )  the use of potable water on 
ornamental turf on public street medians is prohibited, and (2) the irrigation of 
potable water on landscapes outside newly constructed homes and buildings must be 
done in a manner consistent with regulations or requirements established by the 
California Building Standards Commission. 

• STAGE 7 - WATER CRISIS - CATASTROPHIC - Stage 7 requires customers to 
reduce their water usage by fifty (50) percent. All non-essential outdoor water may 
be prohibited as determined by the District and enacted by resolution. Water for 
construction purposes shall be curtailed during a water emergency crisis with the 
exception that recycled water may be used for such purposes. 

Staff recommends that the Board of Directors adopt Ordinances 201 5-5-1  Revising the Water 
Use Efficiency Requirements and Water Supply Shortage Contingency Plan to comply with 
statewide drought regulations. As required, a summary of the proposed Ordinance 201 5-5-1  
was published on the local paper on May 5, 201 5 .  

Respectfully submitted, Approved by: 

Martin E. Zvirbulis, P.E. 
General Manager/CEO 

Attachments: 
Ordinance 201 5-5-1  
Notice ofthe Public Hearing 
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Jo Lynn~u~ yra-
si stant G 1eral Manager 



ORDINANCE NO. 2015-5-1 

ORDINANCE OF THE CUCAMONGA VALLEY WATER DISTRICT REVISING WATER USE 
EFFICIENCY REQUIRMENTS AND WATER SUPPLY SHORTAGE CONTINGENCY PLAN TO 

COMPLY WITH STATEWIDE DROUGHT REGULATIONS 

WHEREAS, on April 1 , 201 5, Governor Jerry Brown issued the fourth in a series of Executive 
Orders directing the State Water Resources Control Board ("SWRCB") to impose restrictions to achieve 
a statewide 25% reduction in total potable water production through February 20 1 6; and 

WHEREAS, on May 5-6, 201 5, the SWRCB will take final action to adopt its Emergency 
Regulation Implementing the 25% Conservation Standard ("Regulation") which includes a prohibition 
against certain irrigation practices and an order that all urban water suppliers reduce their total potable 
water production by a defined percentage which has been applied to each urban water supplier; and 

WHEREAS, the Board desires to adopt this Ordinance in order to incorporate the additional 
provisions from the Regulation into the Cucamonga Valley Water District Code ("District Code") in 
existing Chapter 4.20 Encouraging Water Use Efficiency and Chapter 4.24 Water Supply Shortage 
Contingency Plan. These District Code revisions will enable the District to implement the requirements 
that the SWRCB is imposing on the District by way of the Regulation; and 

WHEREAS, revisions to the District Code will also provide the framework for declaring 
Drought Alert Stages and for implementing a corresponding Drought Rate structure in the event such a 
rate structure is adopted by the Board and made part of the District' s  rules and regulations. It is 
anticipated that the Board will consider the adoption of a Drought Rate on June 9, 201 5  and if adopted, 
it is anticipated that such a rate structure would go into effect on July 1 ,  201 5 ;  and 

WHEREAS, Water Code Section 3 1 026 provides that the District has the authority to restrict 
the use of water during any emergency caused by drought, or other threatened or existing water 
shortage, and to prohibit the wastage of water or the use of water during such periods, for any purpose 
other than household uses or such other restricted uses as may be determined to be necessary by the 
District and may prohibit use of such water during such periods for specific uses which the District may 
from time to time find to be nonessential. The District has the authority to impose monetary fines and 
penalties and take other applicable actions pursuant to Water Code Sections 350-358, 375-377, and 
3 1 029; and 

WHEREAS, in accordance with Water Code Sections 350 et seq. ,  375 et seq., and 3 1 027, at 
least seven (7) days before consideration of this Ordinance, a Notice of Public Hearing was published in 
the Inland Valley Daily Bulletin, a newspaper of general circulation. A certified copy of the proposed 
Ordinance was also Rosted at the District Offices at least five (5) days before the hearing; and 

. , 

WHEREAS, currently the District is at a STAGE 2 WATER WATCH, and based on the 
proposed Regulation by the S WRCB, it is anticipated that the District will need to declare a new drought 
stage in order to achieve a 32% reduction in total potable water production as mandated by the SWRCB; 
and 

NOW THEREFORE, THE BOARD OF DIRECTORS OF THE CUCAMONGA VALLEY 

WATER DISTRICT DOES HEREBY ORDAIN AS FOLLOWS: 

- 1 -



Section 1 All of the foregoing Recitals are true and correct and the Board so finds and 
determines. The Recitals set forth above are incorporated herein and made an operative part of this 
Ordinance. 

Section 2 The Board conducted a public hearing on May 1 2, 201 5  at 6:00 p.m., or as soon 
thereafter as practicable, at the District offices located at 1 0440 Ashford St., Rancho Cucamonga, CA 
91 730-2799 as part of the Regular Meeting ofthe Board. 

Section 3 Title 4 - Chapter 4.20 WATER USE EFFICIENCY, Section 4.20.030 of the 
District Code is hereby amended, in its entirety, in order to include a new provision as item (9): 

4.20.030 Water use efficiency practices. 

Customers are required to practice the following activities: 

( 1 )  Hosing paved areas for health and safety purposes only with the use of a waterbroom or 
water-efficient pressure washer using not more than five gallons per minute. 
(2) Wash vehicles using a hose equipped with a shutoff nozzle so that water does not flow to 
waste. 
(3) All decorative fountains shall be equipped with recirculating systems. 
(4) Upon notification by the District, repair all leaks. 
(5) Adjust sprinklers so there is no run-off, over-spray or excessive irrigation from the 
property. 
(6) Restaurants will only serve water on request. 
(7) Hotels will offer guests the option to not launder linen daily. 
(8) Industrial customers will review their water-using processes to evaluate ways to increase 
water conservation. 
(9) Prohibition of watering outdoor landscapes during and within 48 hours after a 
measureable rainfall .  

No water customer ofthe District shall make, cause, use, or permit the use of water in a manner 
contrary to any provision ofthis Chapter. 

Section 4 Title 4 - Chapter 4.24 WATER SUPPLY SHORTAGE CONTINGENCY PLAN, 
Section 4.24.040 of the District Code is hereby revised and amended, in its entirety, in order to make 
revisions to certain provisions of existing drought alert stages and to add STAGE 6 - SEVERE WATER 
EMERGENCY and STAGE 7 - WATER CRISIS - CATASTROPHIC: 

STAGE 1 - ENCOURAGING WATER USE EFFICIENCY 

This Stage [Chapter 4.20 of this CodeD outlines mandatory prohibited water waste 

practices. Stage 1 remains in effect at all times and does not require the Board of 

Directors adopt a resolution for implementation. 

STAGE 2 - WATER WATCH 

A Stage 2 shortage may be declared when the Board of Directors determines that it is 

likely that the District will require customers to reduce their water usage by ten ( 1 0) 

percent from a time period determined by the District. In addition to Stage 1 measures, 
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hours of watering are limited to 4 p.m. through 9 a.m., and are enacted by resolution of 

the Board. 

Penalties for violating any of the above provisions will be assessed according to Section 

4.24.050 

STAGE 3 - WATER ALERT 

A Stage 3 shortage may be declared when the Board of Directors determines that it is 

likely that the District will require customers to reduce their water usage by fifteen ( 1 5) 

percent from a time period determined by the District. In addition to Stage 2 measures, 

limits may be applied to the number of days, frequency and duration of outdoor watering 

as determined by the District and enacted by Board resolution. 

Penalties for violating any of the above provisions will be assessed according to Section 

4.24.050. 

STAGE 4 - CRITICAL WATER ALERT 

A Stage 4 shortage may be declared when the Board of Directors determines that it is 

likely that the District will require customers to reduce their water usage by twenty (20) 

percent from a time period determined by the District. In addition to Stage 3 measures, 

limits may be applied to the number of days and frequency and duration o(outdoor 

watering as determined by the District when Stage 4 is enacted by resolution of the 

Board. 

Penalties for violating any of the above provisions will be assessed according to Section 

4.24.050. 

STAGE 5 - WATER EMERGENCY 

A Stage 5 shortage may be declared when the Board of Directors determines that it is 

likely that the District will require customers to reduce their water usage by twenty-five 

(25) percent from a time period determined by the District. In addition to Stage 4 

measures, limits may be applied to the number of days, frequency and duration of 

outdoor watering as determined by the District and enacted by Board resolution. 

Penalties for violating any of the above provisions will be assessed according to Section 

4.24.050.  

STAGE 6 - SEVERE WATER EMERGENCY 

A Stage 6 shortage may be declared when the Board of Directors determines that it is 

likely that the District will require customers to reduce their water usage by thirty-five 

(35) percent as a result from a catastrophic event, such as earthquake, loss of imported 

water supply, other natural disaster or severe drought conditions. In addition to Stage 5 

measures, limits may be applied to the number of days, frequency and duration of 

outdoor watering as determined by the District and enacted by Board resolution. The 

following end-user prohibitions are also in effect under Stage 6:  
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a) The irrigation with potable water on ornamental turf areas on public street medians. 

b) The irrigation with potable water oflandscapes outside newly constructed homes and 

buildings in a manner inconsistent with regulations or other requirements established 

by the California Building Standards Commission. 

Penalties for violating any of the above provisions will be assessed according to Section 

4.24.050. 

STAGE 7 - WATER CRISIS - CATASTROPHIC 

A Stage 7 shortage may be declared when the Board of Directors determines that it is 

likely that the District will require customers to reduce their water usage by fifty (50) 

percent as a result from a catastrophic event, such as earthquake, loss of imported water 

supply or other natural disaster. In addition to Stage 6 measures, all non-essential 

outdoor water may be prohibited as determined by the District and enacted by resolution. 

Additionally, the use of water for construction purposes shall be curtailed during a water 

emergency crisis with the exception that recycled water may be used for such purposes. 
Penalties for violating any of the above provisions will be assessed according to Section 
4.24.050 

Section 5 The President of the Board shall sign this Ordinance and the Secretary of the 
Board shall attest thereto, and this Ordinance shall be in full force and effect immediately upon 
adoption. Within fifteen ( 1 5) days after adoption of this Ordinance, a summary of this Ordinance shall 
be published with the names of the Directors voting for and against this Ordinance and a certified copy 
of the full text of this Ordinance, along with the names of those Directors voting for and against this 
Ordinance, shall be posted in the District offices. 

Section 6 If any section, subsection, clause or phrase in this Ordinance is for any reason 
held invalid, the validity of the remainder of this Ordinance shall not be affected thereby. The Board 
hereby declares that it would have passed this Ordinance and each section, subsection, sentence, clause, 
or phrase thereof, irrespective of the fact that one or more sections, subsections, sentences, clauses or 
phrases or the application thereof be held invalid. 

ADOPTED this 12th day of May, 201 5  by the Board of Directors ofthe Cucamonga Valley Water 
District. 

ATTEST: 

Martin E. Zvirbulis 
Secretary 

James V. Curatalo 
President 

-4-
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ORDINANCE NO. 2015-6-1 

AN ORDINANCE OF THE CUCAMONGA VALLEY 

WATER DISTRICT OF SAN BERNARDINO COUNTY, 

CALIFORNIA, ESTABLISHING RATES AND CHARGES 

FOR WATER SERVICE 

WHEREAS, the Cucamonga Valley Water District (the “District”) is organized 
and operates pursuant to the County Water District Law, Division 12 commencing with Section 
30000 of the California Water Code; and 

WHEREAS, the District is authorized to fix and collect charges for the provision 
of water service pursuant to Water Code Section 31007; and 

WHEREAS, the rate structure for the District’s bi-monthly water service charges 
are comprised of two components— a variable Commodity Charge and a fixed Meter Service 
Charge; and  

WHEREAS, the Commodity Charge is determined on the basis of the amount of 
water served to a parcel of property in hundred cubic feet (HCF) (one HCF = 748 gallons) and 
consists of 4 tiers which impose higher rates as the level of water consumption increases. This 
charge is structured to recover a portion of CVWD’s fixed costs, and the costs of purchased and 
other water.  The rates for the Meter Service Charge are established on the basis of the size of the 
water meter serving a property and are calculated to recover the district’s fixed costs of water 
facilities repairs and replacements, as well as the cost of meter reading, billing and customer 
service; and  

WHEREAS, there has been presented to the District Board of Director’s 
proposed rate increases to the water service charges that are designed to proportionately allocate 
the cost of providing water service to the District’s customers, all of which are more fully set 
forth herein; and 

WHEREAS, the state is in the fourth year of a severe drought and mandatory 
water conservations measures have been implemented statewide; and   

WHEREAS, the District has adopted a drought ordinance that specifies different 
drought stages, depending on the severity of the water shortage.  Pursuant to the ordinance each 
stage beyond stage 1 implements increasing mandatory conservation measures designed to 
reduce water use and prevent waste; and   

WHEREAS, in addition to these conservation measures, the District has 
determined that, due to the ongoing statewide water shortage emergency, to adopt drought rates 
that may be implemented during declared drought stages; and 

WHEREAS, the District purchases nearly 50% of its water supply from a portion 
of its water from the Metropolitan Water District of Southern California (“MWD”) through the 
Inland Empire Utilities District (IEUA). The drought has impacted the cost of imported water 
CVWD purchases from MWD through IEUA and the availability of water supplies; and 
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WHEREAS, during water shortages, MWD may establish water supply 
allocations for the amount of water that MWD will deliver to CVWD and other retail water 
agencies.  If CVWD exceeds its allocation, MWD may impose a surcharge or penalty (“MWD 
Surcharge”) on the District for the water it purchases; and  

WHEREAS, in addition to any MWD Surcharge that may be imposed on the 
District, the District anticipates that MWD and IEUA will increase the rates of wholesale water 
that are sold and delivered to the District and may impose other charges on the District related to 
its wholesale water service; and 

WHEREAS, in developing its rates, the District included projected increases in 
these costs as part of its long-range financial plan; and   

WHEREAS, to ensure that there are sufficient revenues to provide water services 
to our customers, the District desires to authorize for a five-year period to annually pass through 
to customers: (1) any increases in the rates for wholesale water and any other charges that MWD 
or IEUA impose on the District that are greater than those projected in the District’s long-range 
financial plan (each a “Pass-Through Adjustment”).  Any Pass-Through Adjustment will only 
impact the rates of the Commodity Charge set forth in this Ordinance; and  

WHEREAS, the annual Pass-Through Adjustments are proposed to be 
implemented each fiscal year beginning July 1, 2015, and adjusted each fiscal year thereafter, 
through and including fiscal year commencing July 1, 2019; and 

WHEREAS, during the week of April 20, 2015, in accordance with the 
provisions of Article XIII D, section 6 of the California Constitution, District Staff mailed out 
notices of the proposed increase in the Water Rates and Service Charges and annual Pass-
Through Adjustments (collectively herein, “rate increases”).  Such notices were provided to the 
affected property owners and tenants directly liable for the Water Rates and Service Charges not 
less than 45 days prior to the public hearing on the proposed establishment of rates and charges 
as set forth herein; and  

WHEREAS,  in accordance with Water Code Section 31027(b)(1), at least 5 days 
before the public hearing, a summary of this Ordinance was published in the Inland Valley Daily 
Bulletin, a newspaper of general circulation, and a certified copy of the full text of this 
Ordinance was posted in the District offices; and  

WHEREAS, the Board conducted a public hearing on June 9, 2015 at 6:00 p.m. 
at 10440 Ashford Street, Rancho Cucamonga, CA 91730-2799 in order to receive oral and 
written testimony regarding this Ordinance.  Said date and time were not less than forty five (45) 
days after the mailing of the notice as set forth above; and  

WHEREAS, at the conclusion of the public hearing, written protests against the 
proposed rate increases were not presented by a majority of record owners of parcels upon which 
the proposed Water Rates and Service Charges are proposed to be imposed and tenants directly 
responsible for the payment of Water Rates and Service Charges (i.e., a customer of record); and   
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WHEREAS, it is deemed to be in the best interests of the District to adopt the 
rate increases due to the fiscal impacts referenced above.         

NOW THEREFORE, THE BOARD OF DIRECTORS OF THE 

CUCAMONGA VALLEY WATER DISTRICT DOES HEREBY ORDAIN AS 

FOLLOWS: 

 Section 1 All of the foregoing Recitals are true and correct and the Board so finds 
and determines.  The Recitals set forth above are incorporated herein, are made findings and 
determinations of the Board, and are made an operative part of this Ordinance.   
 

Section 2 The Board hereby finds that written protests against the proposed rate 
increases were not presented by a majority of record owners of parcels upon which the rate 
increases are proposed to be imposed and tenants directly responsible for the payment of the 
water service charges (i.e., a customer of record).  The Board is therefore authorized to impose 
the rate increases as set forth herein.   

 Section 3 The District hereby adopts the following rate increases in the amounts and 
on the effective dates set forth below and amends Chapter 4.08.020 as follows: 
 

(a) Bimonthly Meter Service Charge.  The rates for the bimonthly meter 
service charge, according to meter size, are as follows: 
 
 
 

Meter Size 

 Effective  

7/1/2015 

 Effective  

7/1/2016 

 Effective  

7/1/2017 

 Effective  

7/1/2018 

5/8” x 3/4”  $ 30.35  $35.64  $ 41.75  $ 50.00 

3/4”   30.35   35.64   41.75   50.00 

1”  50.58  59.39  69.58  83.33 

1-1/2”  101.16  118.79  139.16  166.67 

2”  161.86  190.06  222.65  266.67 

3”  303.48  356.36  417.47  500.00 

4”  505.80  593.96  695.79  833.33 

6”  1,011.60  1,187.87  1,391.57  1,666.67 

8”  1,618.57  1,900.59  2,226.51  2,666.67 

10”  2,427.85  2,850.88  3,339.77  4,000.00 

12”  3,642.00  4,276.80  5,010.00  6,000.00 
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(b)    Water Commodity Charge – Non-Drought. The rates for the Non-

Drought water commodity charge and the amount of water allocated to each tier, based on the 
hydraulic capacity of the customer’s meter, are as follows. 

 
Non-Drought 

Commodity Rate per hcf 

Effective 

7/1/2015 

Effective 

7/1/2016 

Effective 

7/1/2017 

Effective 

7/1/2018 

Tier 1  $ 1.59 $ 1.60 $ 1.61 $ 1.62 

Tier 2  2.11 2.13 2.14 2.16 

Tier 3  2.62 2.66 2.68 2.71 

Tier 4  2.99 3.03 3.05 3.07 

 
 

        

Allocation in Units (hcf) 

 

Meter Size 

Hydraulic 

Capacity 

Tier 1  

No. of Units 

Tier 2  

No. of Units 

Tier 3  

No. of Units 

Tier 4  

No. of Units 

¾-inch 1.0 0 - 10   11 - 40 41 - 100 > 100 
1-inch 1.67 0 - 17   18 - 67 68 - 167 > 167 
1.5-inch 3.33 0 - 33   34 - 133 134 - 333 > 333 
2-inch 5.33 0 - 53   54 - 213 214 - 533 > 533 
3-inch 10.00 0 - 100   101 - 400 401 - 1,000 > 1,000 
4-inch 16.67 0 - 167 168 - 667 668 - 1,667 > 1,667 
6-inch 33.33 0 - 333 334 - 1,333 1,334 - 3,333 > 3,333 
8-inch 53.33 0 - 533 534 - 2,133 2,134 - 5,333 > 5,333 
10-inch 80.00 0 - 800 801 - 3,200 3,201 - 8,000 > 8,000 
12-inch 120.00 0 - 1,200 1,201 - 4,800 4,801 - 12,000 > 12,000 

 
 
(c)    Water Commodity Drought Rates – Stages 2-7. The rates for the 

water commodity charge to be implemented during declared drought stages (“Water Commodity 
Drought Rates”) are listed below. The Water Commodity Drought Rates will be enacted by a 
vote of the Board of Directors in concurrence with the declaration of drought stages as set forth 
in Chapter 4.24 of the District Code. The amount of water allocated to each tier is based on the 
hydraulic capacity of the customer’s meter as indicated in section (b). 

 
 
 
    (10% Conservation) 

Drought Stage 2 

Commodity Rate  

per hcf 

Effective 

7/1/2015 

Effective 

7/1/2016 

Effective 

7/1/2017 

Effective 

7/1/2018 

Tier 1  $ 1.69 $ 1.70 $ 1.71 $ 1.72 

Tier 2  2.15 2.17 2.18 2.20 

Tier 3  2.77 2.81 2.83 2.86 

Tier 4  3.56 3.65 3.67 3.70 
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    (15% Conservation) 

Drought Stage 3 

Commodity Rate  

per hcf 

Effective 

7/1/2015 

Effective 

7/1/2016 

Effective 

7/1/2017 

Effective 

7/1/2018 

Tier 1  $ 1.79 $ 1.80 $ 1.81 $ 1.82 

Tier 2  2.21 2.24 2.25 2.26 

Tier 3  2.83 2.87 2.88 2.91 

Tier 4  3.80 3.83 3.86 3.88 

 

(20% Conservation) 

Drought Stage 4 

Commodity Rate  

per hcf 

Effective 

7/1/2015 

Effective 

7/1/2016 

Effective 

7/1/2017 

Effective 

7/1/2018 

Tier 1  $ 1.90 $ 1.92 $ 1.93 $ 1.94 

Tier 2  2.29 2.31 2.32 2.33 

Tier 3  2.89 2.93 2.94 2.96 

Tier 4  4.05 4.07 4.10 4.12 

 
    (25% Conservation) 

Drought Stage 5 

Commodity Rate  

per hcf 

Effective 

7/1/2015 

Effective 

7/1/2016 

Effective 

7/1/2017 

Effective 

7/1/2018 

Tier 1  $ 2.03 $ 2.05 $ 2.06 $ 2.07 

Tier 2  2.36 2.39 2.39 2.40 

Tier 3  2.95 2.99 3.00 3.01 

Tier 4  4.37 4.40 4.42 4.44 

     

    (35% Conservation) 

Drought Stage 6 

Commodity Rate  

per hcf 

Effective 

7/1/2015 

Effective 

7/1/2016 

Effective 

7/1/2017 

Effective 

7/1/2018 

Tier 1  $ 2.34 $ 2.35 $ 2.37 $ 2.38 

Tier 2  2.55 2.56 2.56 2.58 

Tier 3  3.09 3.13 3.11 3.11 

Tier 4  5.68 5.69 5.75 5.77 

 
    (50% Conservation) 

Drought Stage 7 

Commodity Rate  

per hcf 

Effective 

7/1/2015 

Effective 

7/1/2016 

Effective 

7/1/2017 

Effective 

7/1/2018 

Tier 1  $ 2.86 $ 2.88 $ 2.88 $ 2.90 

Tier 2  3.16 3.18 3.18 3.19 

 
(D)    Pass-Through Adjustments. The Board hereby authorizes, for a five-year 

period, the imposition of Pass-Through Adjustments. 
 
Pass-Through Adjustments may be imposed in the fiscal year commencing July 1, 

2015, and each fiscal year thereafter, through and including the fiscal year commencing July 1, 
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2019.  A Pass-Through Adjustment will only impact the rates of the commodity charge set forth 
in this Ordinance. Provided, however, that (1) any increase in the rates for wholesale water and 
any other charged that MWD or IEUA imposes on the district that are greater than those 
projected in the Water Rate Study (“each a Pass-Through Adjustment”);  (2) any increase in the 
rates of the commodity charge as a result of any Pass-Through Adjustment shall not exceed 
$1.00 per HCF in any one year; and (3) in no event shall such rates be increased as a result of a 
Pass-Through Adjustment by more than the cost of providing water service.  

 
Prior to implementing any such future rate increase resulting from a Pass-Through 

Adjustment, the District General Manager is hereby directed and shall provide written notice of 
any such rate increase to District customers not less than 30 days prior to the effective date of the 
rate increase.  Any such notice may be provided in the regular billing statements of the District 
sewer customers.  In the event that an increase from a Pass-Through Adjustment is implemented 
in accordance with this Ordinance, the District General Manager, or his authorized designee, is 
hereby directed and shall revise the schedule of rates and charges set forth in Part D of Chapter 
4.08.020 of Title 4 of the District Code to reflect the rate then in effect as a result of any increase 
resulting from a Pass-Through Adjustment. 

 
(E)    Temporary Water Service Rate. The Temporary Water Service Rate 

(Construction Water) is as follows: 
 

Temporary Water Service Rate  

per hcf 

Effective 

7/1/2015 

Effective 

7/1/2016 

Effective 

7/1/2017 

Effective 

7/1/2018 

Non-Drought  $ 4.58 $ 4.63 $ 4.65 $ 4.70 

Drought Stage 2 4.75 4.80 4.81 4.84 

Drought Stage 3 4.85 4.90 4.91 4.94 

Drought Stage 4 4.97 5.02 5.03 5.05 

Drought Stage 5 5.10 5.15 5.15 5.17 

Drought Stage 6 5.34 5.38 5.37 5.39 

Drought Stage 7 (if available) 6.10 6.13 6.14 6.15 

     

  
 Section 4  The Board finds and determines that the administration, operation, 
maintenance and improvements of the District water system, which are to be funded by the 
increased water rates and service charges set forth herein, are necessary to maintain service 
within the District’ existing service area.  The Board further finds that the administration, 
operation, maintenance and improvements of the District water system, to be funded by the 
increased water service rates and charges, will not expand the District’s system.  The District 
further finds that the adoption of the rates and charges is necessary and reasonable to fund the 
administration, operation, maintenance and improvements of the District water system.  Based 
on these findings, the Board determines that the adoption of the rates and charges established by 
this Ordinance are exempt from the requirements of the California Environmental Quality Act 
pursuant to section 21080(b)(8) of the Public Resources Code and section 15273(a) of the State 
CEQA Guidelines. 
 
 Section 5 All ordinances, resolutions, or administrative actions by the Board of 
Directors, or parts thereof that are inconsistent with any provision of this Ordinance are hereby 
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superseded only to the extent of such inconsistency.  Except as otherwise specifically set forth 
herein, all provisions Title 4 of the District Code, including but not limited to Chapter 4.08, shall 
remain in full force and effect.       
 
 Section 6 The President of the Board of Directors shall sign this Ordinance and the 
Secretary of the Board of Directors shall attest thereto, and this Ordinance shall be in full force 
and effect immediately upon adoption.  Within 15 days after adoption of this Ordinance, a 
summary of the Ordinance shall be published with the names of those directors voting for and 
against this Ordinance and a certified copy of the full text of this Ordinance, along with the 
names of those Directors voting for and against this Ordinance, shall be posted in the District 
offices.  
 
 Section 7 If any section, subsection, clause or phrase in this Ordinance is for any 
reason held invalid, the validity of the remainder of this Ordinance shall not be affected thereby.   
The Board hereby declares that it would have passed this Ordinance and each section, 
subsection, sentence, clause, or phrase thereof, irrespective of the fact that one or more sections, 
subsections, sentences, clauses or phrases or the application thereof be held invalid. 
 
 Section 8 In accordance with Water Code Section 31027(b)(1), within 15 days after 
adoption, the District Secretary shall (i) prepare a summary of this Ordinance, which shall be 
published in the Inland Valley Daily Bulletin, a newspaper of general circulation, with the names 
of those directors voting for and against it; and (ii) post in the Board’s office a certified copy of 
the full text of this Ordinance, along with the names of those directors voting for and against it. 
 
 Section 9 This Ordinance shall take effect immediately upon adoption. 
 
ADOPTED this 9th day of June, 2015, by the Board of Directors of the Cucamonga Valley 
Water District. 
 

CUCAMONGA VALLEY WATER DISTRICT 
 
 
_____________________________________ 
James Curatalo, President 
Board of Directors 

ATTEST: 

____________________________________ 
Martin Zvirbulis 
Secretary of the Board of Directors 
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ORDINANCE NO. 47 

AN ORDINANCE OF THE CUCAMONGA VALLEY WATER DISTRICT 
OF SAN BERNARDINO COUNTY, CALIFORNIA, 

RESCINDING ORDINANCE 41 
AND ENCOURAGING WATER USE EFFICIENCY 

WHEREAS, the State of California and western United States has limited supplies of 
drinking water, and; 

WHEREAS, Cucamonga Valley Water District practices diligent stewardship of this 
valuable resource, and; 

WHEREAS, the District's Board of Directors encourages the efficient use of all water 
supplies. 

WHEREAS, it is hereby declared that the conditions prevailing in areas served by 
Cucamonga Valley Water District, the areas of the State of California and elsewhere from which the 
District obtains its water supplies require that the water resources available to the District be put to 
the maximum beneficial use to the extent to which they are capable, and that waste or unreasonable 
method of use of water be prevented, and the conservation of such waters is to be exercised with a 
view to the reasonable and beneficial use thereof in the interests of the people of the District and for 
the public welfare. 

WHEREAS, Water Code Section 31026 authorizes the District to restrict the use of water 
during any emergency caused by drought, or other threatened or existing water shortage, and to 
prohibit the waste of District water or the use of District water during such periods, for any purpose 
other than household use. Other restricted uses may be determined to be necessary by the District. 

WHEREAS, Water Code Section 350 et seq. and Section 375 et seq. authorize the District to 
declare a water shortage emergency condition whenever it finds and determines that the ordinary 
demands and requirements of water consumers will not be satisfied without depleting the water 
supply of the District to the extent that there will be insufficient water for human consumption, 
sanitation and fire protection. The District has the power and authority to enact a water 
conservation measures pursuant to Water Code Section 350 et seq. and 375 et seq. 

NOW, THEREFORE, THE BOARD OF DIRECTORS OF THE CUCAMONGA VALLEY 
WATER DISTRICT OF SAN BERNARDINO COUNTY, CALIFORNIA, DOES ORDAIN AS 
FOLLOWS: 

SECTION 1: As of the effective date of this Ordinance No. 47, Ordinance No. 47 shall 
supersede, and otherwise control, over Ordinance 41 and Ordinance 41 shall be of no further force 
or effect. 



SECTION 2: DEFINITIONS 

2.1 "DISTRICT": Cucamonga Valley Water District 

2.2 "AREA OF SERVICE": For the purposes of this Ordinance, the area of service shall 
be defined as all of the Cucamonga Valley Water District 

2.3 "CUSTOMER/PERSON": Any natural person, firm, or corporation. 

2.4 "GENERAL MANAGER/CEO": The person designated by the District to supervise the 
operation of the public water system and who is charged with certain duties and 
responsibilities by this Ordinance, or his/her duly authorized representative. 

SECTION 3: AUTHORITY 

This Ordinance is adopted pursuant to Water Code Sections 31026, 31027, 350 et seq., and 375 et 
seq. Pursuant to the Water Code Sections 31027, 350 et seq., and 375 et seq., a notice of public 
hearing was published at least seven (7) days prior to the date of the public hearing which was 
conducted on March 24, 2009 at 6:00 p.m., or as soon thereafter as practicable at 10440 Ashford 
Street, Rancho Cucamonga, CA 91730-2799 as part of the Regular Meeting of the Board of 
Directors. A certified copy of the proposed Ordinance was also posted at the District offices at least 
five (5) days before the hearing. Notice of the time and place of the public hearing was published in 
a newspaper of general circulation within the District. The Public Hearing was continued to the 
May 12, 2009 Regular Meeting of the Board of Directors and a subsequent notice of the 
continuation was published in the newspaper of general circulation, on the District's website and on 
the bulletin board at the District office. 

SECTION 4: WATER USE EFFICIENCY PRACTICES 

Customers are required to practice the following activities: 

( 1) Hosing paved areas for health and safety purposes only with the use of a waterbroom 
or water-efficient pressure washer using not more than 5 gallons per minute. 

(2) Wash vehicles using a hose equipped with a shutoff nozzle so that water does not 
flow to waste. 

(3) All decorative fountains shall be equipped with recirculating systems. 

(4) Upon notification by the District, repair all leaks. 

(5) Adjust sprinklers so there is no run-off, over-spray or excessive irrigation from the 
property. 



(6) Restaurants will only serve water on request. 

(7) Hotels will offer guests the option to not launder linen daily. 

(8) Industrial customers will review their water-using processes to evaluate ways to 
increase water conservation 

No water customer of the District shall make, cause, use, or permit the use of water in a manner 
contrary to any provision of this Ordinance. 

SECTION 5: FAILURE TO COMPLY 

Financial penalties will be assessed when a customer who, in the reasonable discretion of the 
General Manager/CEO, or his/her representative, violates this Ordinance. Exhibit A, attached 
hereto and incorporated herein by reference, outlines those penalties and the method of notifying a 
customer that he/she is violating District's Ordinance. If the General Manager/CEO, or his/her 
representative deems it appropriate, water service will be terminated at the location where the 
violation occurred due to a failure to comply with this Ordinance or a failure to pay financial 
penalties. Any such service termination shall be implemented under the District's authority and 
procedures including, but not limited to, the District's rules and regulations for water service. The 
regulatory purpose of imposing the requirements and financial penalties, as set forth in this 
Ordinance and Exhibit "A," are to conserve water, deter waste and unreasonable use of water, 
encourage efficiency, and to cover the costs incident to the investigation, inspection, and 
administration of the enforcement of this Ordinance and Exhibit "A." Such costs of this regulatory 
program include, but are not necessarily limited to, the cost of District personnel for administration 
of this program, notices, publications, implementation of conservation measures/programs and the 
monitoring and enforcement of penalties. 

SECTION 6: SEVERABILITY 

If any provision, paragraph, word, section, or article of this Ordinance is invalidated by any court of 
competent jurisdiction, the remaining provision, paragraphs, words, sections, and articles shall not 
be affected and shall continue in full force and effect. 



SECTION 7: EFFECTIVE DATE OF ORDINANCE 

This Ordinance is effective immediately upon its adoption. Within. ten (l 0) days after adoption of 
this Ordinance, this full Ordinance with the names of those Directors voting for and against the 
Ordinance shall be published in a newspaper of general circulation and a certified copy of this 
Ordinance, along with the names of those Directors voting for and against the Ordinance, will be 
posted in the District offices. 

ADOPTED May 12, 2009 

President 
ATTEST: 

Secretary 



ORDINANCE NO. 47 

EXHIBIT "A" 

Financial penalties will be assessed when a customer violates the requirements outlined in Section 
4 of Ordinance 4 7. The penalties are as follows: 

(a) First violation. The District shall issue a written notice of a first violation to the water 
customer. 

(b) Second violation. For a second violation, the District shall impose a penalty in the 
amount of Fifty Dollars ($50.00) which will be added to the water customer's water bill. 

(c) Third violation. For a third violation, the District shall impose a penalty in the amount 
of One Hundred Dollars ($100.00) which will be added to the water customer's water bill. 

( d) Fourth violation. After a fourth and any subsequent violation, the District shall 
impose a penalty in the amount of One Hundred Fifty Dollars ($150.00) which will be added to 
the water customer's water bill. 

The regulatory purposes of imposing the requirements and financial penalties, as set forth in this 
Ordinance and Exhibit "A," are to conserve water, deter waste and unreasonable use of water, 
encourage efficiency, and to cover the costs incident to the investigation, inspection, and 
administration of the enforcement of this Ordinance and Exhibit "A." Such costs of this 
regulatory program include, but are not necessarily limited to, the cost of District personnel for 
administration of this program, notices, publications, implementation of conservation 
measures/programs and the monitoring and enforcement of penalties. 

NOTICING 

The District shall give notice of violation of Ordinance No. 47 to the water customer as follows: 

(a) The first notice of violation shall be a warning given to the customer by using a door 
hanger. 

(b) The second violation shall be in writing by regular mail to the address at which the 
water customer is normally billed. 

(c) Notice of subsequent violations shall be given in writing in the following manner: 

(i) By giving the notice to the customer at the property where the violation occurred; 
or 

(ii) If the water customer is absent from or unavailable at the premises at which the 
violation occurred, by leaving a copy with some person of suitable age and discretion 



at the premises and sending a copy through the regular mail to the address at which the 
water customer is normally billed; or 

(iii) If a person of suitable age or discretion cannot be found, then by affixing a copy 
in a conspicuous place at the premises at which the violation occurred, and also sending 
a copy through the regular mail to the address at which the customer is normally billed. 

The notice shall contain a description of the facts of the violation and a statement of the penalties for 
each violation. 

APPEAL PROCESS 

( 1) The application of this Ordinance is not intended to have a disproportionate impact on 
customers who have implemented conservation methods or installed water saving 
devices. 

(2) A water customer may appeal to the District in writing if he/she feels that this 
Ordinance causes an undue hardship. The written request shall provide a justification 
for a reduction of a restricted use violation. Documentation must be provided to support 
the request and reasons outlining the hardship must be included. 

(3) The request shall be reviewed by the General Manager or designee(s) and the customer 
will receive a written response from the District. 

(4) A customer may appeal the District's decision by requesting a review by a committee 
designated by the Board of Directors. The decision of this committee will be final. 



STATE OF CALIFORNIA 

COUNTY OF SAN BERNARDINO 

) 
) ss. 

I, ROBERT A. DeLOACH, Secretary of the Board of Directors 

of Cucamonga Valley Water District, do hereby certify that the foregoing 

Ordinance No. 47 was adopted by the Board of Directors of said District 

at a regular board meeting held on May 12, 2009. A recorded vote of the 

Board is as follows: 

A YES: Directors 

NOES: Directors 

ABSENT: Directors 

(SEAL) 

Curatalo, Gonzalez, Tiegs, Stoy, Reed 

NONE 

None 

ACH, SECRETARY 
Cucamonga Vall y Water District 
and the Board of Directors thereof 
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ORDINANCE NO. 48 

AN ORDINANCE OF CUCAMONGA VALLEY WATER DISTRICT 
ESTABLISHING A WATER SUPPLY SHORTAGE CONTINGENCY PLAN 

THE BOARD OF DIRECTORS OF THE CUCAMONGA VALLEY WATER 
DISTRICT DOES ORDAIN AS FOLLOWS: 

SECTION 1: STATEMENT OF POLICY 

It is hereby declared that the conditions prevailing in areas served by Cucamonga Valley Water 
District, the areas of the State of California and elsewhere from which the District obtains its 
water supplies require that the water resources available to the District be put to the maximum 
beneficial use to the extent to which they are capable, and that waste or unreasonable method of 
use of water be prevented, and the conservation of such waters is to be exercised with a view to 
the reasonable and beneficial use thereof in the interests of the people of the District and for the 
public welfare. Water Code Section 350 et seq. and Section 375 et seq. authorize the District to 
declare a water shortage emergency condition whenever it finds and determines that the ordinary 
demands and requirements of water consumers will not be satisfied without depleting the water 
supply of the District to the extent that there will be insufficient water for human consumption, 
sanitation and fire protection. The District has the power and authority to enact a water shortage 
contingency plan and water conservation measures pursuant to Water Code Section 350 et seq., 
to ensure an available water supply at the levels necessary to maintain human consumption, 
sanitation, and fire protection during the period as described herein. 

SECTION 2: DECLARATION OF PURPOSE 

The purpose of this Ordinance is to establish a Water Supply Shortage Contingency Plan to 
minimize the effect of cutbacks in Cucamonga Valley Water District's water supply and to adopt 
provisions that will significantly reduce the consumption of water thereby extending the 
available water required for the District's customers. Water shortage conditions can be caused 
by a variety of reasons, including but not limited to: drought, equipment breakdown, power 
outage, and failure or maintenance of the imported water system. Shortage conditions can take 
the form of both short term and long term events. A short term event may only impact 
operations for a period of hours or days, while long term events could last weeks, months or 
years. Response to the shortage is dependent upon the severity of the shortage, the part of the 
system affected, current system demands, and projected longevity of the situation. 

SECTION 3: AUTHORIZATION TO IMPLEMENT WATER SHORTAGE 
CONTINGENCY PLAN 

Pursuant to Water Code Sections 31027, 350 et seq. and 375 et seq., a notice of public hearing 
was published at least seven (7) days prior to the date of the public hearing which was conducted 
at 6:00 p.m., or as soon thereafter as practicable at 10440 Ashford Street, Rancho Cucamonga, 
CA 91730-2799 as part of the Regular Meeting of the Board of Directors on March 24, 2009, 



and then continued to May 12, 2009, and June 23, 2009. A certified copy of the proposed 
Ordinance was also posted at the District Offices at least five (5) days before the hearing. Notice 
of the time and place of the public hearing was published in a newspaper of general circulation 
within the District. 

The Board of Directors shall declare, change and rescind, as applicable, the particular stage of 
the water supply shortage through the adoption of a resolution from time to time as deemed 
necessary by the Board of Directors. Within ten (10) calendar days of adoption of the resolution 
declaring, changing or rescinding the applicable stage of water supply shortage, the Board of 
Directors shall issue its determination of shortage and corrective measures by public 
proclamation published in a daily newspaper of general circulation a minimum of three (3) times 
for three (3) consecutive weeks. Three (3) publications in a newspaper regularly published once 
a week or more often, with at least five (5) days intervening between the respective publication 
dates not counting such publication dates, are sufficient. Such declaration and notice shall 
provide the extent, terms and conditions respecting the use and consumption of water in 
accordance with the applicable water conservation stage provided by this Ordinance. Upon such 
declaration and publication of such notice, due and proper notice shall be deemed to have been 
given each and every person supplied water within the District. 

Any prohibitions on the use of water shall become effective immediately upon such publication. 
Any provisions requiring curtailment in the use of water shall become effective with the first full 
billing period commencing on or after the date of such publication. 

SECTION 4: REDUCED WATER USAGE 

STAGE 1 - ORDINANCE NO. 47, "Encouraging Water Use Efficiency" 

This Stage (Ordinance No. 47) outlines mandatory prohibited water waste practices. Stage 1 
remains in effect at all times and does not require the Board of Directors adopt a resolution for 
implementation. 

STAGE 2 - ALERT 

A Stage 2 shortage may be declared when the Board of Directors determines that it is likely that 
the District will require customers to reduce their water usage by ten percent (10%) from the 
previous year's billing cycle for fiscal year 2007-2008. 

STAGE 3- WATER WARNING 

A Stage 3 shortage may be declared when the Board of Directors determines that it is likely that 
the District will require customers to reduce their water usage by fifteen percent (15%) by 



eliminating outdoor watering up to two days each week. The days of no watering will be 
assigned by the District when Stage 3 is enacted by resolution of the Board. 

Penalties for violating any of the above provisions will be assessed according to Section 5, 

STAGE 4- WATER EMERGENCY 

A Stage 4 shortage may be declared when the Board of Directors determines that it is likely that 
the District will require customers to reduce their water usage by twenty-five percent (25%) by 
eliminating outdoor watering up to three days each week. The days of no watering will be 
determined by the District when Stage 4 is enacted by resolution of the Board. 

Penalties for violating any of the above provisions will be assessed according to Section 5. 

STAGE 5 - WATER SEVERE EMERGENCY 

A Stage 5 shortage may be declared when the Board of Directors determines that it is likely that 
the District will require customers to reduce their water usage by fifty percent (50%) or more by 
eliminating outdoor watering from four to seven days, to be determined by the severity of the 
water emergency. The days of no watering will be determined by the District when Stage 5 is 
enacted by resolution of the board. 

Additionally, the use of water for construction purposes shall be curtailed during a severe water 
emergency with the exception that recycled water may be used for such purposes. 

Penalties for violating any of the above provisions will be assessed according to Section 5. 

SECTION 5: FAILURE TO COMPLY 

Financial penalties will be assessed when a customer who, in the reasonable discretion of the 
General Manager/CEO, or his/her representative, violates this Ordinance. Exhibit A, attached 
hereto and incorporated herein by reference, outlines those penalties and the method of notifying 
a customer that he/she is violating the District's Ordinance. If the General Manager/CEO, or 
his/her representative deems it appropriate, water service will be terminated at the location where 
the violation occurred due to a failure to comply with this Ordinance or a failure to pay financial 
penalties. The regulatory purpose of imposing the requirements and financial penalties, as set 
forth in this Ordinance and Exhibit "A," are to conserve water, deter waste and unreasonable use 
of water, encourage efficiency, and to cover the costs incident to the investigation, inspection, 
and administration of the enforcement of this Ordinance and Exhibit "A." Such costs of this 
regulatory program include, but are not necessarily limited to, the cost of District personnel for 
administration of this program, notices, publications, implementation of conservation 
measures/programs and the monitoring and enforcement of penalties. 



SECTION 6: SEVERABILITY 

If any provision, paragraph, word, section, or article of this Ordinance is invalidated by any court 
of competent jurisdiction, the remaining provision, paragraphs, words, sections, and articles shall 
not be affected and shall continue in full force and effect. 

SECTION 7: CONFLICTING PROVISIONS 

If provisions of this Ordinance are in conflict with each other, other rules and regulations of the 
District, any other resolution or ordinance of the District, or any State law or regulation, the more 
restrictive provisions shall apply. 

SECTION 8: EFFECTIVE DATE OF ORDINANCE 

This Ordinance is effective immediately upon its adoption. Within ten (10) days after adoption 
of this Ordinance, this full Ordinance with the names of those Directors voting for and against 
the Ordinance shall be published in a newspaper of general circulation and a certified copy of 
this Ordinance, along with the names of those Directors voting for and against the Ordinance, 
will be posted in the District offices. 

ADOPTED this 23rd day of June, 2009 

President 
ATTEST: 

Secretary 



ORDINANCE NO. 48 

EXHIBIT "A" 

Financial penalties will be assessed when a customer who violates the requirements outlined in 
Section 4 of Ordinance 48, Reduced Water Usage. The penalties are as follows: 

(a) First violation. The District shall issue a written notice of a first violation to the water 
customer. 

(b) Second violation. For a second violation, the District shall impose a penalty in the 
amount of Fifty Dollars ($50.00) which will be added to the water customer's water bill. 

(c) Third violation. For a third violation, the District shall impose a penalty in the amount 
of One Hundred Dollars ($100.00) which will be added to the water customer's water bill. 

(d) Fourth violation. After a fourth and any subsequent violation, the District shall 
impose a penalty in the amount of One Hundred Fifty Dollars ($150.00) which will be added to 
the water customer's water bill. 

The regulatory purposes of imposing the requirements and financial penalties, as set forth in this 
Ordinance and Exhibit "A," are to conserve water, deter waste and unreasonable use of water, 
encourage efficiency, and to cover the costs incident to the investigation, inspection, and 
administration of the enforcement of this Ordinance and Exhibit "A." Such costs of this 
regulatory program include, but are not necessarily limited to, the cost of District personnel for 
administration of this program, notices, publications, implementation of conservation 
measures/programs and the monitoring and enforcement of penalties. 

NOTICING 

The District shall give notice of violation of Ordinance No. 48 to the water customer as follows: 

(a) The first notice of violation shall be a warning given to the customer by using a door 
hanger. 

(b) The second violation shall be in writing by regular mail to the address at which the 
water customer is normally billed. 

( c) Notice of subsequent violations shall be given in writing in the following manner: 

(i) By giving the notice to the customer at the property where the violation occurred; 
or 

(ii) If the water customer is absent from or unavailable at the premises at which the 
violation occurred, by leaving a copy with some person of suitable age and discretion 



at the premises and sending a copy through the regular mail to the address at which the 
water customer is normally billed; or 

(iii) If a person of suitable age or discretion cannot be found, then by affixing a copy 
in a conspicuous place at the premises at which the violation occurred, and also 
sending a copy through the regular mail to the address at which the customer is 
normally billed. 

The notice shall contain a description of the facts of the violation and a statement of the penalties for 
each violation. 

APPEAL PROCESS 

(1) The application of this Ordinance is not intended to have a disproportionate impact on 
customers who have implemented conservation methods or installed water saving 
devices. 

(2) A water customer may appeal to the District in writing if he/she feels that this 
Ordinance causes an undue hardship. The written request shall provide a justification 
for a reduction of a restricted use violation. Documentation must be provided to support 
the request and reasons outlining the hardship must be included. 

(3) The request shall be reviewed by the General Manager or designee(s) and the customer 
will receive a written response from the District. 

( 4) A customer may appeal the District's decision by requesting a review by a committee 
designated by the Board of Directors. The decision of this committee will be final. 
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 2015 UWMP Tables – Cucamonga Valley Water District

Public Water System 

Number

Public Water System 

Name

Number of Municipal 

Connections 2015

Volume of

Water Supplied

2015

3610018
Cucamonga Valley Water 

District
                               48,095 42,678

48,095 42,678

Table 2-1 Retail Only: Public Water Systems                                                                                             

NOTES: Inlcudes Recycled Water Connections and RW Supply

TOTAL

Prepared by Civiltec Engineering
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Water Supplier is also a member of a RUWMP

Water Supplier is also a member of a Regional 

Alliance

Regional Urban Water Management Plan (RUWMP)                                                            

Table 2-2: Plan Identification  

NOTES:

Individual UWMP

Name of RUWMP or Regional Alliance                                

if applicable                                                                                        
drop down list

Select 

Only One
Type of Plan

Prepared by Civiltec Engineering

□ 

□ 

□ 
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Agency is a wholesaler

Agency is a retailer

UWMP Tables Are in Calendar Years

UWMP Tables Are in Fiscal Years

Unit AF

NOTES: Most of the tables are in Calendar Year unless 

mentioned.

Table 2-3: Agency Identification                                                 

Type of Agency (select one or both)

Fiscal or Calendar Year (select one)

If Using Fiscal Years Provide Month and Date that the Fiscal Year Begins 

(mm/dd)

Units of Measure Used in UWMP (select from Drop down)

Prepared by Civiltec Engineering

□ 
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Table 2-4 Retail: Water Supplier Information Exchange  

The retail supplier has informed the following wholesale supplier(s) of projected water 

use in accordance with CWC 10631.                   

Wholesale Water Supplier Name (Add additional rows as needed) 

Inland Empire Utilities Agency (IEUA)

NOTES:

Prepared by Civiltec Engineering
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2015 2020 2025 2030 2035 2040(opt)

200,466 209,707 219,118 228,200 228,200

Table 3-1 Retail: Population - Current and Projected

Population 

Served

NOTES:

Prepared by Civiltec Engineering
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Use Type                                       
(Add additional rows as needed)

Drop down list

May select each use multiple times

These are the only Use Types that will be 

recognized by the WUEdata online submittal 

tool

Additional Description                
(as needed)

Level of Treatment 

When Delivered
Drop down list

Volume

Single Family Drinking Water 21,926

Multi-Family Drinking Water 3,802

Commercial Drinking Water 2,004

Industrial Drinking Water 2,126

Institutional/Governmental Drinking Water 648

Landscape Drinking Water 8,039

Sales/Transfers/Exchanges to 

other agencies
Drinking Water 16

Agricultural irrigation Drinking Water 33

Other Construction Meters Drinking Water 137

Losses Drinking Water 2,721

41,451

 Table 4-1 Retail: Demands for Potable and Raw Water - Actual

2015 Actual

NOTES:

TOTAL

Prepared by Civiltec Engineering
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Use Type  (Add additional rows as needed)

 Drop down list 

May select each use multiple times

These are the only Use Types that will be recognized by the WUEdata 

online submittal tool

2020 2025 2030 2035 2040-opt

Single Family 32,000 33,304 34,608 34,608

Multi-Family 4,731 4,924 5,116 5,116

Commercial 2,553 2,657 2,761 2,761

Industrial 2,614 2,721 2,827 2,827

Institutional/Governmental 736 765 795 795

Landscape 12,529 13,040 13,550 13,550

Sales/Transfers/Exchanges to other agencies 0 0 0 0

Agricultural irrigation 41 43 44 44

Other Construction Meters 162 168 175 175

Losses 3,534 3,678 3,822 3,822

58,900 61,300 63,700 63,700 0

 Table 4-2 Retail: Demands for Potable and Raw Water - Projected 

Additional Description                

(as needed)

Projected Water Use                                                                                                       

Report To the Extent that Records are Available

NOTES:

TOTAL

Prepared by Civiltec Engineering
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2015 2020 2025 2030 2035
2040 

(opt)

Potable and Raw Water         From 

Tables 4-1 and 4-2
41,451 58,900 61,300 63,700 63,700 0

Recycled Water Demand*     From 

Table 6-4
1,227 1,600 1,800 2,000 2,000 0

TOTAL WATER DEMAND 42,678 60,500 63,100 65,700 65,700 0

Table 4-3 Retail: Total Water Demands

NOTES:

*Recycled water demand fields will be blank until Table 6-4 is complete. 

Prepared by Civiltec Engineering
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Reporting Period Start Date 

(mm/yyyy) 
Volume of Water Loss*

01/2015 2203

NOTES:

Table 4-4  Retail:  12 Month Water Loss Audit Reporting  

* Taken from the field "Water Losses" (a combination of apparent 

losses and real losses) from the AWWA worksheet.

Prepared by Civiltec Engineering



 2015 UWMP Tables – Cucamonga Valley Water District

Are Future Water Savings Included in Projections?
(Refer to Appendix K of UWMP Guidebook)

Drop down list (y/n)      No

If "Yes"  to above, state the section or page number, in the cell to the right, where citations of the codes, 

ordinances, etc… utilized in demand projections are found.  

Are Lower Income Residential Demands Included In Projections?  
Drop down list (y/n)

Yes

Table 4-5 Retail Only:  Inclusion in Water Use Projections

NOTES:

Prepared by Civiltec Engineering
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Baseline 

Period
Start Year         End Year      

Average 

Baseline  

GPCD*

2015 Interim 

Target *

Confirmed 

2020 Target*

10-15 

year
1995 2004 290 261 232

5 Year 2004 2008 283

Table 5-1 Baselines and Targets Summary

Retail Agency or Regional Alliance Only

*All values are in Gallons per Capita per Day (GPCD)

NOTES:

Prepared by Civiltec Engineering
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Extraordinary 

Events*

Economic 

Adjustment*

Weather 

Normalization*

TOTAL 

Adjustments*

Adjusted  

2015 GPCD*

184 261 0 184 184 Yes

*All values are in Gallons per Capita per Day (GPCD) 

NOTES:

Table 5-2: 2015 Compliance

Retail Agency  or Regional Alliance Only

Actual    

2015 GPCD*

2015 

Interim 

Target 

GPCD*

2015 GPCD* 

(Adjusted if 

applicable)

Did Supplier 

Achieve 

Targeted 

Reduction for 

2015? Y/N

Optional Adjustments to 2015 GPCD                                                                                                                                     

Enter "0" if no adjustment is made                                                                      From 

Methodology 8

Prepared by Civiltec Engineering
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Groundwater Type
Drop Down List

May use each category 

multiple times

Location or Basin Name 2011 2012 2013 2014 2015

Alluvial Basin Chino Basin 19380 15041 18437 13626 18760

Alluvial Basin Cucamonga Basin 3645 6028 6523 10724 8439

23,025 21,069 24,960 24,350 27,199

 Table 6-1  Retail: Groundwater Volume Pumped

Supplier does not pump groundwater.                                                                                                                                 

The supplier will not complete the table below.

NOTES:

TOTAL

Add additional rows as needed

Prepared by Civiltec Engineering
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Name of 

Wastewater 

Collection Agency

Wastewater Volume 

Metered or 

Estimated?
Drop Down List

Volume of 

Wastewater 

Collected from 

UWMP Service Area 

2015                                   

Name of Wastewater 

Treatment Agency 

Receiving Collected 

Wastewater 

Treatment Plant 

Name

Is WWTP Located 

Within UWMP 

Area?
Drop Down List

Is WWTP Operation 

Contracted to a Third 

Party? (optional)        
Drop Down List

CVWD Estimated 9,501 IEUA RP-1 No No

CVWD Estimated 4,799 IEUA RP-4 Yes No

14,300

Table 6-2 Retail:  Wastewater Collected Within Service Area in 2015

NOTES:  CVWD's collected sewerage is sent to Inland Empire Utilities Agency for treatment.

Recipient of Collected Wastewater

Total Wastewater Collected from Service 

Area in 2015:

There is no wastewater collection system.  The supplier will not complete the table below. 

Percentage of 2015 service area population covered by wastewater collection system (optional)

Percentage of 2015 service area covered by wastewater collection system (optional)

Wastewater Collection

Add additional rows as needed

Prepared by Civiltec Engineering
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Wastewater 

Treated

Discharged 

Treated 

Wastewater

Recycled 

Within 

Service Area

Recycled 

Outside of 

Service Area

RP-1
Santa Ana 

River

River or creek 

outfall
Yes Tertiary 28,896

Rp-4
Santa Ana 

River

River or creek 

outfall
Yes Tertiary 10,976

Total 39,872 0 0 0

NOTES:  CVWD's collected sewerage is sent to Inland Empire Utilities Agency for treatment.  2015 volumes shown is totals for Treatment Plant as addressed in IEUA's 

2015 UWMP.

Table 6-3 Retail:  Wastewater Treatment and Discharge Within Service Area in 2015

Wastewater 

Treatment 

Plant Name

Discharge 

Location 

Name or 

Identifier

Discharge 

Location 

Description

Wastewater 

Discharge ID 

Number      

(optional)

Method of 

Disposal

Drop down list

Does This Plant 

Treat Wastewater 

Generated Outside 

the Service Area?

Treatment Level

Drop down list

2015 volumes

No wastewater is treated or disposed of within the UWMP service area.                                                                                                                                                                        

The supplier will not complete the table below.

Add additional rows as needed

Prepared by Civiltec Engineering
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General Description of 2015 Uses
Level of Treatment

Drop down list
2015 2020 2025 2030 2035 2040 (opt)

Agricultural irrigation

Landscape irrigation (excludes golf courses) Tertiary 1,227 1,600 1,800 2,000 2,000

Golf course irrigation

Commercial use

Geothermal and other energy production 

Seawater intrusion barrier

Recreational impoundment

Wetlands or wildlife habitat

Groundwater recharge (IPR)*

Surface water augmentation (IPR)*

Direct potable reuse

Total: 1,227 1,600 1,800 2,000 2,000 0

Recycled water is not used and is not planned for use within the service area of the supplier.

The supplier will not complete the table below.

Table 6-4 Retail:  Current and Projected Recycled Water Direct Beneficial Uses Within Service Area

Name of Agency Producing (Treating) the Recycled Water: Inland Empire Utilities Agency (IEUA)

Name of Agency Operating the Recycled Water Distribution System: Cucamonga Valley Water District (CVWD)

Industrial use

NOTES:  2015 usage includes Empire Lakes Golf Course which was 141 AF.  Golf Course to close in 2016 and proposed mixed use development shall replace golf course.

Supplemental Water Added in 2015

Source of 2015 Supplemental Water

Beneficial Use Type

*IPR - Indirect Potable Reuse

Other (Provide General Description)

Prepared by Civiltec Engineering
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2010 Projection for 2015 2015 Actual Use

Landscape irrigation (excludes golf courses) 1,800 1,227

Geothermal and other energy production 

3,000 3,176

Other Type of Use

4,800 4,403

Recreational impoundment

Wetlands or wildlife habitat

Surface water augmentation (IPR)

Golf course irrigation

Commercial use

Recycled water was not used in 2010 nor projected for use in 2015.                                                                                           

The supplier will not complete the table below. 

Table 6-5 Retail:  2010 UWMP Recycled Water Use Projection Compared to 2015 Actual

Use Type

NOTES:  The 2010 UWMP did not separate the golf course usage.  Actual golf course consumption for 2010 was 421 AF and 

2015 is 141 AF

Total

Groundwater recharge (IPR)

Direct potable reuse

Agricultural irrigation

Industrial use

Seawater intrusion barrier

Prepared by Civiltec Engineering
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Name of Action Description
Planned 

Implementation Year

Expected Increase in 

Recycled Water Use               

New Connections New connections at various sites 2020 200

New Connections New connections at various sites 2025 200

New Connections New connections at various sites 2030 200

600

Table 6-6 Retail: Methods to Expand Future Recycled Water Use

Total

NOTES:

Supplier does not plan to expand recycled water use in the future. Supplier will not complete 

the table below but will provide narrative explanation.  

Provide page location of narrative in UWMP

Add additional rows as needed

Prepared by Civiltec Engineering
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Drop Down List  (y/n) If Yes, Agency Name

Well #48 No New Well in Chino Basin 2016 Average Year 2,400

Well #49 No New Well in Chino Basin 2017 Average Year 2,400

Well #50 No New Well in Chino Basin 2018 Average Year 2,400

Well #51 No New Well in Chino Basin 2019 Average Year 2,400

Well #52 No New Well in Chino Basin 2025 Average Year 2,400

No expected future water supply projects or programs that provide a quantifiable increase to the agency's water supply. 

Supplier will not complete the table below.

Some or all of the supplier's future water supply projects or programs are not compatible with this table and are described 

in a narrative format.                                                                                                   

Table 6-7 Retail: Expected Future Water Supply Projects or Programs

Joint Project with other agencies?

NOTES: 

Name of Future 

Projects or Programs

Description

(if needed)

Planned 

Implementation 

Year

Expected 

Increase in  

Water Supply to 

Agency 
This may be a range

Planned for Use 

in Year Type
Drop Down List

Provide page location of narrative in the UWMP

Add additional rows as needed

Prepared by Civiltec Engineering
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Water Supply 

Drop down list

May use each category multiple times.

These are the only water supply categories 

that will be recognized by the WUEdata online 

submittal tool 

Actual Volume
Water 

Quality
Drop Down List

Total Right or 

Safe Yield 

(optional) 

Purchased or Imported  Water MWD 13,195
Drinking 

Water

Groundwater Chino Basin 18,760
Drinking 

Water

Groundwater Cucamonga Basin 8,439
Drinking 

Water

Surface water Cucamonga Canyon 363 Raw Water

Surface water Deer Canyon 189 Raw Water

Surface water Day/East Canyon 498 Raw Water

Recycled Water IEUA 1,227
Recycled 

Water

Transfers 
Transferred from 

Fontana Water Company
8

Drinking 

Water

42,678 0

 Table 6-8  Retail: Water Supplies — Actual

Additional Detail on         

Water Supply

2015

NOTES:  

Total

Add additional rows as needed

Prepared by Civiltec Engineering
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Water Supply                                                                                                       

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Purchased or Imported  Water Tier I 28,369 28,369 28,369 28,369

Purchased or Imported  Water
Tier II or 

Replenishment Water
3,236 4,704 6,932 1,509

Groundwater Chino Basin 12,755 13,687 13,859 19,282

Groundwater Cucamonga Basin 10,000 10,000 10,000 10,000

Surface water Cucamonga Canyon 1,000 1,000 1,000 1,000

Surface water Deer Canyon 140 140 140 140

Surface water Day/East Canyon 3,400 3,400 3,400 3,400

Recycled Water Direct Use 1,600 1,800 2,000 2,000

60,500 0 63,100 0 65,700 0 65,700 0 0 0

NOTES:  Total Project Supply during Normal Year.  Imported Water above District's Tier I rate shall be either MWD replenishment water in the Chino Basin or Tier II imported water.  Values shown do not 

include CVWD's stored groundwater in the Chino Basin.

 Table 6-9 Retail: Water Supplies — Projected

Additional Detail on 

Water Supply

Projected Water Supply 

Report To the Extent Practicable

2020 2025 2030 2035 2040 (opt)

Total

Drop down list

May use each category multiple times. 

These are the only water supply 

categories that will be recognized by 

the WUEdata online submittal tool 

Add additional rows as needed

Prepared by Civiltec Engineering
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% of Average Supply

Average Year 2008

Single-Dry Year 2009

Multiple-Dry Years 1st Year 2013

Multiple-Dry Years 2nd Year 2014

Multiple-Dry Years 3rd Year 2015

Multiple-Dry Years 4th Year Optional 

Multiple-Dry Years 5th Year Optional 

Multiple-Dry Years 6th  Year Optional 

41436

NOTES:

Agency may use multiple versions of Table 7-1 if different water sources have different base years and the 

supplier chooses to report the base years for each water source separately. If an agency uses multiple versions 

of Table 7-1, in the "Note" section of each table, state that multiple versions of Table 7-1 are being used and 

identify the particular water source that is being reported in each table.

57540

54820

52548

52246

Table 7-1 Retail: Basis of Water Year Data

Year Type

Base Year            
If not using a 

calendar year, 

type in the last 

year of the fiscal,  

water year, or 

range of years, 

for example, 

water year 1999-

2000, use 2000

Available Supplies if 

Year Type Repeats

Quantification of available supplies is not 

compatible with this table and is provided 

elsewhere in the UWMP.                               

Location __________________________

Quantification of available supplies is provided 

in this table as either volume only, percent 

only, or both.

Volume Available  

Prepared by Civiltec Engineering

□ 
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 2020 2025 2030 2035
2040 

(Opt)

Supply totals

(autofill from Table 6-9) 60,500 63,100 65,700 65,700 0

Demand totals

(autofill from Table 4-3) 60,500 63,100 65,700 65,700 0

Difference
0 0 0 0 0 

Table 7-2 Retail: Normal Year Supply and Demand Comparison 

NOTES:

Prepared by Civiltec Engineering
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 2020 2025 2030 2035
2040 

(Opt)

Supply totals 60,500 63,100 65,700 65,700

Demand totals 60,500 63100 65,700 65,700

Difference 0 0 0 0 0 

Table 7-3 Retail: Single Dry Year Supply and Demand Comparison

NOTES:  Difference from reduced canyon flows during a single dry year shall be 

made up from CVWD's stored groundwater from the Chino Basin and/or 

implimentation of water shortage contingency plan.

Prepared by Civiltec Engineering
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 2020 2025 2030 2035
2040 

(Opt)

Supply totals 60,500 63,100 65,700 65,700

Demand totals 60,500 63,100 65,700 65,700

Difference 0 0 0 0 0 

Supply totals 60,500 63,100 65,700 65,700

Demand totals 60,500 63,100 65,700 65,700

Difference 0 0 0 0 0 

Supply totals 60,500 63,100 65,700 65,700

Demand totals 60,500 63,100 65,700 65,700

Difference 0 0 0 0 0 

Supply totals

Demand totals

Difference 0 0 0 0 0 

Supply totals

Demand totals

Difference 0 0 0 0 0 

Supply totals

Demand totals

Difference 0 0 0 0 0 

Table 7-4 Retail: Multiple Dry Years Supply and Demand Comparison

First year 

Second year 

Third year 

NOTES:    Difference from reduced canyon flows, imported water restrictions and State 

mandated water reductions during a multi-dry year shall be made up from CVWD's stored 

groundwater from the Chino Basin and/or implimentation of water shortage contingency 

plan.

Fourth year 

(optional)

Fifth year 

(optional)

Sixth year 

(optional)

Prepared by Civiltec Engineering
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Percent Supply 

Reduction
1

Numerical value as a 

percent

Water Supply Condition 

(Narrative description)

Stage 1

Water Use Efficiency

1. Hosing paved areas for health and safety purposes only using a water 

broom or water‐efficient pressure washer using not more than five 

gallons per minute.

2. Wash vehicles using a hose equipped with a shutoff nozzle so that 

water does not flow to waste.

3. All decorative fountains shall be equipped with re‐circulating systems.

4. Upon notification by the District, repair all leaks.

5. Adjust sprinklers so there is no runoff, overspray, or excessive 

irrigation from the property.

6. Restaurants will only serve water on request.

7. Hotels will offer guests the option to not launder linen daily.

8. Industrial customers will review their water‐using processes to 

evaluate ways to increase water conservation.

9. Prohibition of watering outdoor landscapes during and within 48 

hours after a measurable rainfall.

Stage 2 10%

Water Watch

In addition to Stage 1 measures:

1. Requires customers to reduce water usage by 10% from a time period 

determined by the District.

2. Hours of watering are limited to 4 p.m. through 9 a.m.

Stage 3 15%

Water Alert  

In addition to Stage 2 measures:

1. Requires customers to reduce water usage by 15% from a time period 

determined by the District.

2. Limits may be applied to the number of days, frequency and duration 

of outdoor watering as determined by the District and enacted by Board 

resolution.

Stage 4 20%

Water Critical Water Alert

In addition to Stage 3 measures:

1. Requires customers to reduce water usage by 20% from a time period 

determined by the District.

2. Limits may be applied to the number of days, frequency and duration 

of outdoor watering as determined by the District and enacted by Board 

resolution.

Table 8-1 Retail

Stages of Water Shortage Contingency Plan

Stage 

Complete Both

Add additional rows as needed

Prepared by Civiltec Engineering
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Percent Supply 

Reduction
1

Numerical value as a 

percent

Water Supply Condition 

(Narrative description)

Table 8-1 Retail

Stages of Water Shortage Contingency Plan

Stage 

Complete Both

Add additional rows as needed

Stage 5 25%

Water Emergency

In addition to Stage 4 measures:

1. Requires customers to reduce water usage by 25% from a time period 

determined by the District.

2. Limits may be applied to the number of days, frequency and duration

of outdoor watering as determined by the District and enacted by Board 

resolution.

Stage 6 35%

Water Severy Emergency

In addition to Stage 5 measures:

1. Requires customers to reduce water usage by 35% as a result from a

catastrophic event, such as earthquake, loss of imported water supply, 

other natural disaster or severe drought conditions. 

2. Limits may be applied to the number of days, frequency and duration

of outdoor watering as determined by the District and enacted by Board 

resolution.

The following end-user prohibitions are also in effect: 

a) The irrigation with potable water on ornamental turf areas on public

street medians.

b) The irrigation with potable water of landscapes outside newly

constructed homes and buildings in a manner inconsistent with 

regulations or other requirements established by the California Building 

Standards Commission.

Stage 7 50%

Water Crisis- Catastrophic 

In addition to Stage 6 measures:

1. Requires customers to reduce water usage by 50% as a result from a

catastrophic event, such as earthquake, loss of imported water supply, 

other natural disaster or severe drought conditions.

2. All non-essential outdoor water may be prohibited as determined by

the District and enacted by resolution.

3. The use of water for construction purposes shall be curtailed during a

water emergency crisis with the exception that recycled water may be 

used for such purposes.

1 One stage in the Water Shortage Contingency Plan must address a water shortage of 50%.

NOTES:

Prepared by Civiltec Engineering
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Stage  

Restrictions and Prohibitions on End Users
Drop down list

These are the only categories that will be accepted by 

the WUEdata online submittal tool 

Additional Explanation or Reference

(optional)

Penalty, Charge, 

or Other 

Enforcement? 
Drop Down List

1 to 7
Other - Prohibit use of potable water for washing 

hard surfaces

Hosing paved areas for health and 

safety purposes only using a water 

broom or water‐efficient pressure 

washer using not more than five 

gallons per minute.

Yes

1 to 7 Other

Wash vehicles using a hose 

equipped with a shutoff nozzle so 

that water does not flow to waste.

Yes

1 to 7
Water Features - Restrict water use for decorative 

water features, such as fountains

All decorative fountains shall be 

equipped with re‐circulating 

systems.

Yes

1 to 7
Other - Customers must repair leaks, breaks, and 

malfunctions in a timely manner

Upon notification by the District, 

repair all leaks.
Yes

1 to 7
Landscape - Restrict or prohibit runoff from 

landscape irrigation

Adjust sprinklers so there is no 

runoff, overspray, or excessive 

irrigation from the property.

Yes

1 to 7
CII - Restaurants may only serve water upon 

request

Restaurants will only serve water on 

request.
Yes

1 to 7
CII - Lodging establishment must offer opt out of 

linen service

Hotels will offer guests the option 

to not launder linen daily.
Yes

1 to 7 Other

Industrial customers will review 

their water‐using processes to 

evaluate ways to increase water 

conservation.

Yes

1 to 7
Landscape - Other landscape restriction or 

prohibition

Prohibition of watering outdoor 

landscapes during and within 48 

hours after a measurable rainfall.

Yes

2 to 7
Landscape - Limit landscape irrigation to specific 

days

Limits may be applied to the 

number of days, frequency and 

duration of outdoor watering as 

determined by the District and 

enacted by Board resolution.

Yes

6
Landscape - Prohibit certain types of landscape 

irrigation

Irrigation with potable water on 

ornamental turf areas on public 

street medians.

Yes

Table 8-2 Retail Only: Restrictions and Prohibitions on End Uses 

Add additional rows as needed

Prepared by Civiltec Engineering
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Stage  

Restrictions and Prohibitions on End Users
Drop down list

These are the only categories that will be accepted by 

the WUEdata online submittal tool 

Additional Explanation or Reference

(optional)

Penalty, Charge, 

or Other 

Enforcement? 
Drop Down List

Table 8-2 Retail Only: Restrictions and Prohibitions on End Uses 

Add additional rows as needed

6
Landscape - Prohibit certain types of landscape 

irrigation

Irrigation with potable water of 

landscapes outside newly 

constructed homes and buildings in 

a manner inconsistent with 

regulations or other requirements 

established by the California 

Building Standards Commission.

Yes

7 Landscape - Prohibit all landscape irrigation

All non-essential outdoor water may 

be prohibited as determined by the 

District and enacted by resolution.

Yes

7
Other - Prohibit use of potable water for 

construction and dust control

The use of water for construction 

purposes shall be curtailed during a 

water emergency crisis with the 

exception that recycled water may 

be used for such purposes.

Yes

NOTES:

Prepared by Civiltec Engineering



 2015 UWMP Tables – Cucamonga Valley Water District

2016 2017 2018

Available Water 

Supply
62,771 58,660 58,740

Table 8-4 Retail: Minimum Supply Next Three Years

NOTES:  Does not include CVWD's stored groundwater in the 

Chino Basin.

Prepared by Civiltec Engineering



 2015 UWMP Tables – Cucamonga Valley Water District

City Name                   60 Day Notice
Notice of Public 

Hearing

City of Rancho 

Cucamonga    
City of Fontana    
City of Upland    

City of Ontario    

County Name                   
Drop Down List

60 Day Notice
Notice of Public 

Hearing

San Bernardino 

County    
NOTES: 

Table 10-1 Retail: Notification to Cities and Counties                 

Add additional rows as needed

Add additional rows as needed

Prepared by Civiltec Engineering

0 0 

0 0 

0 0 

0 0 

0 0 
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Cucamonga Valley 
. • ater D istr1i ct 

Martin E. Zvirbulis 
Secretary / General Manager/CEO 

March 21, 2016 

l 0440 Ashford Street, Rancho Cucamonga, CA 91730-2799 
P.O. Box 638, Rancho Cucamonga, CA 91729-0638 

(909) 987-2591 Fax (909) 476-8032 

SENT VIA FIRST CLASS MAIL AND E-MAIL (PKAVOUNAS@CBWM.ORG) 

Mr. Peter Kavounas 
General Manager 
Chino Basin Watermaster 
9641 San Bernardino Road 
Rancho Cucamonga, CA 91730 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Mr. Peter Kavounas 

The Cucamonga Valley Water District (District) is currently involved in an effort and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, single-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The District is providing this notice to Chino Basin Watermaster pursuant to Water Code section 10621(b). 
The District is encouraging local agencies, the public, and other interested parties to participate in the 
development of the 2015 UWMP, and we invite your agency to meet with us to review various elements 
of the 2015 UWMP, including population projections, water supplies and demands, and current and 
upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
May 31, 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14, 2016 
at the following address: 

James V. Curatalo, Jr. 
President 

Luis Cetina 
Vice President 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the Chino Basin Watermaster and 
other local agencies is strongly encouraged and will be considered throughout the process of preparing 
and completing the 2015 UWMP. (See, e.g., Water Code §§ 10620(d)(2); 10621(b); 10642.) After the 
draft 2015 UWMP is made available for public review, please provide any written comments to the 
address below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at (626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

Martin E. Zvirbulis 
General Manager/ CEO 



j£. Cu.camo_ng~ Valley 
~ er District -------- 1-04_4_0_A_s_h£-or_d_S-tr-ee_t_, R- a-n-ch_o_C_u-ca_m_o_n-ga-, _C_A_9-17_3_0_-2_7_99 ___ _ 

P.O. Box 638, Rancho Cucamonga, CA 91729-0638 
(909) 987-2591 Fax (909) 476-8032 

Martin E. Zvirbulls 
Secretary I General Manager/CEO 

March 21, 2016 

SENT VIA FIRST CLASS MAIL AND E-MAIL (CHAYS@FONTANA.ORG) 

Mr. Chuck Hays 
Public Works Director 
City of Fontana 
16489 Orange 
Fontana, California 92335 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Mr. Chuck Hays, 

The Cucamonga Valley Water District (District) is currently involved in an effort and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, single-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The District is providing this notice to the City of Fontana pursuant to Water Code section 10621(b). The 
District is encouraging local agencies, the public, and other interested parties to participate in the 
development of the 2015 UWMP, and we invite your agency to meet with us to review various elements 
of the 2015 UWMP, including population projections, water supplies and demands, and current and 
upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
May 31, 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14, 2016 
at the following address: 

James V. Curatalo, Jr. 
President 

Luis Cetina 
Vice President 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the City of Fontana and other local 
agencies is strongly encouraged and will be considered throughout the process of preparing and 
completing the 2015 UWMP. (See, e.g., Water Code §§ 10620(d)(2); 10621(b); 10E?42.) After the draft 
2015 UWMP is made available for public review, please provide any written comments to the address 
below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at (626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

Martin E. Zvirbulis 
General Manager/ CEO 



Cucamonga Valley 
ater Dist·rict 

Martin E. Zvirbulis 
Secretary / General Manager/CEO 

March 21, 2016 

10440 Ashford Street, Rancho Cucamonga, CA 91730-2799 
P.O. Box 638, Rancho Cucamonga, CA 91729-0638 

(909) 987-2591 Fax (909) 476-8032 

SENT VIA FIRST CLASS MAIL AND E-MAIL {JMSWIFT@FONTANAWATER.COM) 

Mr. Josh M. Swift 
General Manager 
Fontana Water Company 
15966 Arrow Route 
Fontana, CA 92335 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Mr. Josh M. Swift, 

The Cucamonga Valley Water District (District) is currently involved in an effort and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, single-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The District is providing this notice to Fontana Water Company pursuant to Water Code section 10621(b). 
The District is encouraging local agencies, the public, and other interested parties to participate in the 
development of the 2015 UWMP, and we invite your agency to meet with us to review various elements 
of the 2015 UWMP, including population projections, water supplies and demands, and current and 
upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
.May 31, 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14, 2016 
at the following address: 

James V. Curatalo, Jr. 
President 

Luis Cetina 
Vice President 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the Fontana Water Company and 
other local agencies is strongly encouraged and will be considered throughout the process of preparing 
and completing the 2015 UWMP. (See, e.g., Water Code §§ 10620(d)(2); 10621(b); 10642.) After the 
draft 2015 UWMP is made available for public review, please provide any written comments to the 
address below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at (626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

Martin E. Zvirbulis 
General Manager/ CEO 



j .&. Cucamonga Valley 
~ er District - -------! 0-4-4◊-A-sh-f.-or_d_S_tr-ee-t,-R-a-n-ch_o_C_u_ca_m_o_n_g-a,-C-A_9_1_7_30---27_9_9 ___ _ 

P.O. Box 638, Rancho Cucamonga, CA 91729-0638 
(909) 987-2591 Fax (909) 476-8032 

Martin E. Zvirbulis 
Secretary/ General Manager/CEO 

March 21, 2016 

SENT VIA FIRST CLASS MAIL AND E-MAIL (JGRINDSTAFF@IEUA.ORG) 

Mr. Joseph Grindstaff 
General Manager 
Inland Empire Utilities Agency 
6075 Kimball Avenue 
Chino, CA 91708 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Mr. Joseph Grindstaff, 

The Cucamonga Valley Water District (District) is currently involved in an effort and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, single-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The District is providing this notice to Inland Empire Utilities Agency pursuant to Water Code section 
10621(b). The District is encouraging local agencies, the public, and other interested parties to participate 
in the development of the 2015 UWMP, and we invite your agency to meet with us to review various 
elements of the 2015 UWMP, including population projections, water supplies and demands, and current 
and upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
May 31, 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14, 2016 
at the following address: 

James V. Curatalo, Jr. 
President 

Luis Cetina 
Vice President 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the Inland Empire Utilities Agency 
and other local agencies is strongly encouraged and will be considered throughout the process of 
preparing and completing the 2015 UWMP. (See, e.g., Water Code §§ 10620(d)(2); 10621(b); 10642.) 
After the draft 2015 UWMP is made available for public review, please provide any written comments to 
the address below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at (626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

Martin E. Zvirbu li1s 
General Manager/ CEO 



Cucamonga Valley 
Water District 

Martin E. Zvirbulis 
Secretary / General Manager/CEO 

March 21, 2016 

l 0440 Ashford Street, Rancho Cucamonga, CA 91730-2799 
P.O. Box 638, Rancho Cucamonga, CA 91729-0638 

(909) 987-2591 Fax (909) 476-8032 

SENT VIA FIRST CLASS MAIL AND E-MAIL (SBURTON@CI.ONTARIO.CA.US) 

Mr. Scott Burton 
Utilities General Manager 
City of Ontario 
1425 South Bon View Avenue 
Ontario, California 91761 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Mr. Scott Burton, 

The Cucamonga Valley Water District (District) is currently involved in an effort and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, single-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The District is providing this notice to the City of Ontario pursuant to Water Code section 10621(b). The 
District is encouraging local agencies, the public, and other interested parties to participate in the 
development of the 2015 UWMP, and we invite your agency to meet with us to review various elements 
of the 2015 UWMP, including population projections, water supplies and demands, and current and 
upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
May 31, 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14. 2016 
at the following address: 

James V. Curatalo, Jr. 
President 

Luis Cetina 
Vice President 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the City of Ontario and other local 
agencies is strongly encouraged and will be considered throughout the process of preparing and 
completing the 2015 UWMP. (See, e.g., Water Code §§ 10620(d)(2); 10621(b); 10642.) After the draft 
2015 UWMP is made available for public review, please provide any written comments to the address 
below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at (626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

Martin E. Zvirbulis 
General Manager/ CEO 



. Cucamonga Valley 
- · • ater D istr' ct 

Martin E. Zvirbulis 
Secretary / General M anager/CEO 

March 21, 2016 

10440 Ashford Street, Rancho Cucamonga, CA 91730-2799 
P.O. Box 638, Rancho Cucamonga, CA 91729-0638 

(909) 987-2591 Fax (909) 476-8032 

SENT VIA FIRST CLASS MAIL AND E-MAIL (WILLIAM. W1TTKOPF@CITYOFRC.us) 

Mr. William Wittkopf 
Public Works Services Director 
City of Rancho Cucamonga 
8794 Lion Street 
Rancho Cucamonga, CA 91730 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Mr. William Wittkopf, 

The Cucamonga Valley Water District (District) is currently involved in an effort and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, single-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The District is providing this notice to the City of Rancho Cucamonga pursuant to Water Code section 
10621{b ). The District is encouraging local agencies, the public, and other interested parties to participate 
in the development of the 2015 UWMP, and we invite your agency to meet with us to review various 
elements of the 2015 UWMP, including population projections, water supplies and demands, and current 
and upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
May 31, 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14, 2016 
at the following address: 

James V. Curatalo, Jr, 
President 

Luis Cetina 
Vice Pres ident 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the City of Rancho Cucamonga and 
other local agencies is strongly encouraged and will be considered throughout the process of preparing 
and completing the 2015 UWMP. (See, e.g., Water Code §§ 10620(d)(2); 10621(b); 10642.) After the 
draft 2015 UWMP is made available for public review, please provide any written comments to the 
address below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at (626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

Martin E. Zvirbulis 
General Manager/ CEO 



Cucamonga Val ley 
Water Oistrict 

Martin E. Zvirbulis 
Secretary / General M anager/CEO 

March 21, 2016 

10440 Ashford Street, Rancho Cucamonga, CA 91730-2799 
P.O. Box 638, Rancho Cucamonga, CA 91729-0638 

(909) 987-2591 Fax (909) 476-8032 

SENT VIA FIRST CLASS MAIL AND E-MAIL {CMOORREES@SAWATERCO.COM) 

Mr. Charles Moorrees 
General Manager 
San Antonio Water Company 
139 N. Euclid Avenue 
Upland, CA 91786-6036 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Mr. Charles Moorrees, 

The Cucamonga Valley Water District (District) is currently involved in an effo.rt and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, single-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The- District is providing this notice to San Antonio Water Company pursuant to Water Code section 
10621(b). The District is encouraging local agencies, the public, and other interested parties to participate 
in the development of the 2015 UWMP, and we invite your agency to meet with us to review various 
elements of the 2015 UWMP, including population projections, water supplies and demands, and current 
and upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
May 31, 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14, 2016 
at the following address: 

James V. Curatalo, Jr. 
President 

Luis Cetina 
Vice President 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the San Antonio Water Company and 
other local agencies is strongly encouraged and will be considered throughout the process of preparing 
and completing the 2015 UWMP. (See, e.g., Water Code §§ 10620(d)(2); 10621(b); 10642.) After the 
draft 2015 UWMP is made available for public review, please provide any written comments to the 
address below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at (626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

.. 

lis 
General Manager/ CEO 



• Cucamonga Valley 
. ater District 

Martin E. Zvirbulls 
Secretary / General Manager/CEO 

March 21, 2016 

10440 Ashford Street, Rancho Cucamonga, CA 91730-2799 
P.O. Box 638, Rancho Cucamonga, CA 91729-0638 

(909) 987-2591 Fax (909) 476-8032 

SENT VIA FIRST CLASS MAIL AND E-MAIL (GNEWCOMBE@DPW.SBCOUNTY.GOV) 

Mr. Gerry Newcombe 
Director of Public Works 
County of San Bernardino 
825 East Third Street 
San Bernardino, CA 92415 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Mr. Gerry Newcombe, 

The Cucamonga Valley Water District (District) is currently involved in an effort and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, single-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The District is providing this notice to the County of San Bernardino pursuant to Water Code section 
10621(b). The District is encouraging local agencies, the public, and other interested parties to participate 
in the development of the 2015 UWMP, and we invite your agency to meet with us to review various 
elements of the 2015 UWMP, including population projections, water supplies and demands, and current 
and upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
May 31. 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14, 2016 
at the following address: 

James V. Curatalo, Jr. 
President 

Luis Cetina 
Vice President 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the County of San Bernardino and 
other local agencies is strongly encouraged and will be considered throughout the process of preparing 
and completing the 2015 UWMP. (See, e.g., Water Code §§ 10620(d)(2); 10621(b); 10642.) After the 
draft 2015 UWMP is made available for public review, please provide any written comments to the 
address below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at (626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

Martin E. Zvirbulis 
General Manager/ CEO 



Cucamonga Valley 
Water District 

Martin E. Zvirbulis 
Secretary / General Manager/CEO 

March 21, 2016 

10440 Ashford Street, Rancho Cucamonga, CA 91730-2799 
P.O. Box 638, Rancho Cucamonga, CA 91729-0638 

(909) 987-2591 Fax (909) 476-8032 

SENT VIA FIRST CLASS MAIL AND E-MAIL (DANIELf@SMWD.COM) 

Mr. Daniel R. Ferons 
General Manager 
Santa Margarita Water District 
26111 Antonio Parkway 
Rancho Santa Margarita, CA 92688 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Mr. Daniel Ferons, 

The Cucamonga Valley Water District (District) is currently involved in an effort and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, ~ingle-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The District is providing this notice to Santa Margarita Water District pursuant to Water Code section 
10621(b). The District is encouraging local agencies, the public, and other interested parties to participate 
in the development of the 2015 UWMP, and we invite your agency to meet with us to review various 
elements of the 2015 UWMP, including population projections, water supplies and demands, and current 
and upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
May 31, 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14, 2016 
at the following address: 

James V. Curatalo, Jr, 
President 

Luis Cetina 
Vice President 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the Santa Margarita Water District 
and other local agencies is strongly encouraged and will be considered throughout the process of 
preparing and completing the 2015 UWMP. (See, e.g., Water Code §§ 10620(d)(2); 10621(b); 10642.) 
After the draft 2015 UWMP is made available for public review, please provide any written comments to 
the address below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at (626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

Martin E. Zvirbulis 
General Manager/ CEO 



Cucamonga Valley 
Water Distfc 

Martin E. Zvirbulis 
Secretary / General Manager/CEO 

March 21, 2016 

10440 Ashford Street, Rancho Cucamonga, CA 91730-2799 
P.O. Box 638, Rancho Cucamonga, CA 91729-0638 

(909) 987-2591 Fax (909) 476-8032 

SENT VIA FIRST CLASS MAIL AND E-MAIL (RHOERNING@CI.UPLAND.CA.US) 

Ms. Rosemary Hoerning 
Public Works Director/ City Engineer 
City of Upland 
460 N. Euclid Avenue 
Upland, California 91786 

Subject: Cucamonga Valley Water District 2015 Urban Water Management Plan Update; Notice of 
Review and Changes 

Dear Ms. Rosemary Hoerning, 

The Cucamonga Valley Water District (District) is currently involved in an effort and process to review, 
update, and prepare its 2015 Urban Water Management Plan (2015 UWMP) in accordance with the 
California Urban Water Management Planning Act, the Water Conservation Act of 2009, and other 
applicable laws. 

The District is required to update its UWMP every five years. Among other information and analyses, the 
2015 UWMP will evaluate current and projected water supplies and demands within the District's service 
area during normal, single-dry, and multiple-dry year periods over the next 20-year planning horizon and 
beyond. The 2015 UWMP will also include information regarding water conservation efforts and water 
shortage contingency planning. 

The District is providing this notice to the City of Upland pursuant to Water Code section 10621(b). The 
District is encouraging local agencies, the public, and other interested parties to participate in the 
development of the 2015 UWMP, and we invite your agency to meet with us to review various elements 
of the 2015 UWMP, including population projections, water supplies and demands, and current and 
upcoming water conservation programs. 

A copy of the draft 2015 UWMP is currently scheduled to be available for public review and comment by 
May 31, 2016 and will be available at the District's offices at the address set forth below. The District will 
also hold a public hearing on the 2015 UWMP, which is currently estimated to take place on June 14. 2016 
at the following address: 

James V. Curatalo, Jr. 
President 

Luis Cetina 
Vice President 

Oscar Gonzalez 
Director 

Randall Reed 
Director 

Kathleen J. Tiegs 
Director 



CUCAMONGA VALLEY WATER DISTRICT• P.O. BOX 638 • RANCHO CUCAMONGA, CA 91729-0638 • (909) 987-2591 

Public Hearing Location: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 

Additional notice regarding the time and place of the public hearing will be published in accordance with 
Government Code section 6066. Public input and coordination with the City of Upland and other local 
agencies is strongly encouraged and will be considered throughout the process of preparing and 
completing the 2015 UWMP. (See, e.g., Water Code §§ 10620{d)(2); 10621(b); 10642.) After the draft 
2015 UWMP is made available for public review, please provide any written comments to the address 
below no later than June 13, 2016. 

Send Comments To: Cucamonga Valley Water District 
10440 Ashford Street 
Rancho Cucamonga, CA 91730-2799 
Attn: Braden Yu 

Thank you for your cooperation and involvement with regard to the District's 2015 UWMP update 
process. The UWMP is being prepared by Civiltec Engineering, Inc. Should you have any questions or 
concerns, please feel free to contact Greg Ripperger at {626) 357-0588 or gripperger@civiltec.com 

Sincerely, 

Martin E. Zvirbulis 
General Manager/ CEO 
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Inland Vallev Dailv Bulletin 
(formerly The Daily Report) 

9616 Archibald Avenue, Suite 100 
Rancho Cucamonga, CA 91730 
909-987-6397 
legals@inlandnewspapers.com 

PROOF OF PUBLICATION 
(2015.5 C.C.P.) 

STATE OF CALIFORNIA 
County of San Bernardino 

I am a citizen of the United States, I am over the age of 
eighteen years, and not a party to or interested in the 
above-entitled matter. I am the principal clerk of the printer 
of INLAND VALLEY DAILY BULLETIN, a newspaper of 
general circulation printed and published daily in the City of 
Ontario, County of San Bernardino, and which newspaper 
has been adjudged a newspaper of general circulation by 
the Superior Court of the County of San Bernardino, State 
of California, on the date of August 24, 1951, Case Number 
70663. The notice, of which the annexed is a true printed 
copy, has been published in each regular and entire issue 
of said newspaper and not in any supplement thereof on 
the following dates, to wit: 

I declare under the penalty of perjury that the foregoing is 
true and correct. 

Executed at Rancho Cucamonga, San Bernardino Co. 
California 

On th;s }1_ day of c}u.11 j!_ # ,20/ (/::; . 

~ 
Signature' 

(Space below for use of County Clerk Only) 

Legal Notice Lepl Notice 

EXHIBIT A 
NOTICE OF PUBLIC HEARING 

NOTICE OF PUBLIC HEARING 
FOR THE ADOPTION OF THE 
2015 URBAN WATER 
MANAGEMENT PLAN 

NOTICE IS HEREBY GIVEN that 
on June 14, 2016 at 6:00 p.m. in the 
meeting room of the Board of 
Directors of the Cucamonga Valley 
Water District, 10440 Ashford 
Street, Rancho Cucamonga, 
California, the Board of Directors 
will conduct a public hearing to 
consider the adoption of the 2015 
Urban Water Management Plan. 

NOTICE IS FURTHER GIVEN that 
a copy of the Draft Year 2015 Urban 
Water Management Plan will be 
available for public review on May 
31, 2016 Monday through Friday 
from 7:30 a.m. - 5:30 p.m. at the 
Agency's Administrative Office 
located at 10440 Ashford Street, 
Rancho Cucamonga. 

Summary of Urban Water 
Management Plan 

Cucamonga Valley Water District 
has developed a 2015 Urban Water 
Management Plan which complies 
with the requirements set forth by 
the California Urban Water 
Management Planning Act (Act), 
Water Code Sections 10610 through 
10657. 

Date: May 24, 2016 

CUCAMONGA VALLEY WATER 
DISTRICT 

Published: 5/31, 6/14'2016 #808350 



MINUTES OF A REGULAR MEETING 
of the  

CUCAMONGA VALLEY WATER DISTRICT 
BOARD OF DIRECTORS 

 
June 14, 2016 

~ 
A regular meeting of the Cucamonga Valley Water District Board of Directors was 
called to order at 6:00 p.m. by President Curatalo.  President Curatalo led the Pledge of 
Allegiance following a brief Flag Day tribute. 
 

 CALL TO ORDER 
6:00 p.m. 
 

In Attendance: 
Board James V. Curatalo, Jr., President 
  Luis Cetina, Vice President  
  Oscar Gonzalez, Director 
  Randall J. Reed, Director 
  Kathleen J. Tiegs, Director  
 
Staff  Martin Zvirbulis, General Manager/CEO 
  Jeff Ferre, BB&K, Legal Counsel    
   
  Agnes Boros, Accounting Supervisor 
  John Bosler, Assistant General Manager/COO 
  Chad Brantley, Finance Manager 
  Frank Chu, Information Technology Manager 
  Cindy Cisneros, Executive Assistant, General Manager/CEO 
  Carrie Corder, Assistant General Manager/CFO 
  Eduardo Espinosa, Design & Construction Manager   
  Kristeen Farlow, Communications & Outreach Manager 
  Joanna Gonzalez, Temp. Community Outreach Representative 
  Rob Hills, Water Treatment Plant Manager 
  Robert Kalarsarinis, Customer Service Manager 
  Praseetha Krishnan, Assistant Engineer 
  Gidti Ludesirishoti, Associate Engineer 
  Jo Lynne Russo-Pereyra, Assistant General Manager 
  Tuan Truong, Associate Engineer 
  Taya Victorino, Executive Assistant, Board of Directors 
  Braden Yu, Planning & Development Manager 
   
Guests Carmen Gonzalez, Customer 
  Tom Mitchell, Assistant Principal, Los Osos High School 
  Nathaniel Thomas, WEWAC Water Scholar Program Winner  
  Suzie Thomas 
   
 

  
 
 
 

 

ADDITIONS/DELETIONS TO THE AGENDA 
None. 
 
 

 ADDITIONS/ 
DELETIONS 
  

PUBLIC COMMENT 
None. 
 
 
 
 

 PUBLIC COMMENT 
 
 



Minutes – Regular Board Meeting of June 14, 2016 
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PRESENTATIONS 
A) 2016 WEWAC Water Scholar Program Winner, Nathanial Thomas 
Ms. Kristeen Farlow gave a presentation on the 2016 WEWAC Water Scholar Program, 
one of several programs offered through WEWAC with the goal of inspiring water 
awareness. As an essay winner, Mr. Nathanial Thomas, a student from our service area, 
received a $500 scholarship to Washington State University. Ms. Farlow recognized 
Mr. Tom Mitchell who attended in support of Mr. Thomas. 
 
The Board presented a certificate of recognition to Mr. Thomas and congratulated him 
on his accomplishment. They collectively thanked Mr. Mitchell and Los Osos High 
School for their continued partnership in the community. 

 

 

  

GENERAL MANAGER/CEO REPORTS 
B)   Miscellaneous Updates 
Martin Zvirbulis, General Manager/CEO, reported the following: 
 A copy of the Board Tracking Log has been provided at the dais.  Moving forward a 

copy will continue to be placed at the dais to keep the Board informed of the 
requests they have made and their status. 

 Also at the dais are two postcards that were mailed to our customers. One postcard 
informs them of the Meter Upgrade Project currently taking place and advises that 
they may see the project vendors at their meter box. The second postcard notifies 
customers that the annual Water Quality report is available for them to view on our 
website. 

 As a thank you for our water and wastewater crews’ exceptional customer service 
in coordinating service lines to the Cucamonga Service Station, the Route 66 Inland 
Empire has recognized CVWD as a community partner and sponsor of the Route 66 
Classic Car Show. The car show takes place on June 25, 2016 and our logo has 
been included on their event posters and car show calendars which will be given to 
all attendees at the event. 

 The Water Resources Institute (WRI) at Cal State San Bernardino is offering no-
cost interns for an eight to ten week summer program.  Our Human Resources 
Department is working with WRI staff to coordinate GIS intern candidates. Thank 
you to Director Reed for bringing this program to our attention; we look forward to 
our continued partnership with WRI. 

 
 

 GENERAL 
MANAGER/CEO   
COMMUNICATIONS 
  
 
 
 
 
 

CONSENT CALENDAR  
a) Approve Minutes of the May 10, 2016 Regular Board Meeting. 
b) Approve Minutes of the May 24, 2016 Regular Board Meeting 
c) Approve Board Calendar of Events. 
d) Approve Cash Disbursements for the month ending May 31, 2016. 
e) Receive and File June 2016 Legislative Report. 
f) Approve the casting of the official ballot voting in favor of the proposed changes 

to the California Special Districts Association Bylaws. 
g) Approve an award of contract for Reservoir 3 Site Improvements to A & Y 

Asphalt Contractors in the amount of $393,452 and approve a budget transfer of 
$60,000 from CP7460 to CP7469. 

 
On a motion by Vice President Cetina, and seconded by Director Tiegs to approve 
the Consent Calendar as submitted.  Passed 5-0. 

 CONSENT CALENDAR  
 
 
PASSED 5-0 
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PUBLIC HEARING- PROPOSED 2015 URBAN WATER MANAGEMENT PLAN 
President Curatalo opened the Public Hearing at 6:20pm and asked Mr. Braden Yu to 
provide a presentation on the Urban Water Management Plan. 
 
Mr. Yu announced that per the Urban Water Management Plan Act, the District 
published notice of this hearing and comment period for two consecutive weeks 
beginning May 31, 2016. No comments have been received to date. A redlined copy of 
the Urban Water Management Plan (UWMP/Plan) has been provided at the dais. The 
updates in the redlined copy are comprised of grammatical revisions and general 
cleanup of language to make the Plan easier to read and understand. The Plan outlines 
the details of the District’s supply and production capacity to meet our service area 
demands. 
 
President Curatalo announced that notice of the date and time of the hearing were 
published and delivered as required by law including notices to public agencies and 
publication in a newspaper.  
 
President Curatalo invited members of the public to approach the podium to give 
testimony. The following people provided verbal comment: 
 
Carmen Gonzalez  
 
At 6:41pm President Curatalo declared the public hearing closed. 
 
On a motion by Director Tiegs, and seconded by Vice President Cetina to adopt 
Resolution No. 2016-6-3 Adopting the District’s 2015 Urban Water Management Plan.  
Passed 5-0. 
 
 

 RESOLUTION NO. 
2016-6-3 ADOPTING 
THE DISTRICT’S 2015 
UWMP 
 
 
PASSED 5-0 

RESOLUTION NO. 2016-6-1 ANNUAL OPERATING AND CAPITAL 
IMPROVEMENT BUDGET FOR THE FISCAL YEAR ENDING JUNE 30, 2017 
AND RESOLUTION NO. 2016-6-2 WAGE AND BENEFITS ADJUSTMENT 
Mr. Chad Brantley gave a presentation on the proposed Annual Operating and Capital 
Improvement Budget for Fiscal Year 2017. The proposed budget includes a wage and 
benefits adjustment of 3 percent effective July 1, 2016 with an increased employee 
contribution to CalPERS pension benefit costs. 
 
On a motion by Director Reed, and seconded by Director Gonzalez to adopt 
Resolution No. 2016-6-1 Approving the Annual Operating and Capital Improvement 
Budget for the Fiscal Year ending June 30, 2017, as submitted.  Passed 5-0. 
 
On a motion by Director Tiegs, and seconded by Vice President Cetina to adopt 
Resolution No. 2016-6-2 Approving a Wage and Benefits Adjustment effective July 1, 
2016 with increased employee contribution to CalPERS pension benefit costs, as 
submitted.  Passed 5-0. 
 
 
 
 
 
 

 RESOLUTION NO. 
2016-6-1 APPROVING 
THE ANNUAL 
OPERATING AND CIP 
BUDGET FOR FY2017 
 
PASSED 5-0 
 
 
RESOLUTION NO. 
2016-6-2 APPROVING 
A WAGE AND 
BENEFITS 
ADJUSTMENT 
 
PASSED 5-0 
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BOARD COMMITTEE REPORTS 

A) May 10, 2016 Human Resources/Risk Management Committee  
Director Tiegs reported the notes accurately reflect what occurred at the 
meeting. 

B) May 17, 2016 Water Resources Committee 
President Curatalo reported the notes accurately reflect what occurred at the 
meeting. 

C) June 2, 2016 Finance Committee 
Director Reed reported the notes accurately reflect what occurred at the 
meeting. 
 

 

 BOARD COMMITTEE 
REPORTS 

BOARD MEMBER REPORTS 
Director Reed 
 Attended the WRI Garden Art show on June 9, 2016 and spoke on behalf of the 

District during the Donor Spotlight portion of the event. The student art displayed 
was meant to demonstrate different aspects of water and the water industry.  

 Attended MWD’s inspection tour of Diamond Valley Lake and Lake Skinner on 
June 10, 2016. 

 Thank you to Ms. Gonzalez for speaking during public comment. The Board 
appreciates engaged customers who can share their observations intuitively.   

Director Gonzalez 
 Attended the Three Valleys MWD Leadership Breakfast on June 9, 2016. 

Appreciated the opportunity for insight on Tim Quinn’s work in the water 
industry. 

Director Tiegs 
 Thanked the water crews that were onsite to repair a leak in her neighborhood last 

week. Their performance that day is a reflection of every employee and the 
culture of this District. Thank you for the hard work and dedication to our 
customers.  

Vice President Cetina 
 Lake Powell is expected to have 90 percent of its normal in-flow this year with 

over-all storage up by 50 percent. The state system has storage; the issue is 
getting the water through the system.  

 Scheduled to attend a Water Education Foundation tour of the Sacramento Delta 
on June 15, 2016. Will report back to the Board at our next meeting. 

President Curatalo 
 Thanked Director Tiegs for her report and heartfelt expression of gratitude to 

District employees. 
 
 

 BOARD MEMBER 
REPORTS 
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CLOSED SESSION 
At  7:28 p.m. President Curatalo announced that after a brief recess a closed session 
would be held pursuant to: 
 
 PUBLIC EMPLOYEE PERFORMANCE EVALUATION 
 Pursuant to Government Code Section 54957 
 Title: General Manager 
 
Closed Session was called to order at 7:35 p.m. 
In attendance were the entire Board and Legal Counsel (Ferre). 
 

 CLOSED SESSION 

RECONVENE/REPORT ON CLOSED SESSION 
The regular meeting reconvened at 8:04 p.m. at which time Mr. Jeff Ferre reported that 
no reportable action took place. 
 

 

 RECONVENE/REPORT 

ADJOURNMENT 
There being no further business to come before the Board, the meeting was adjourned 
in honor and memory of those impacted by the Orlando Shooting and in memory of 
Director Gene Koopman of IEUA on a motion by Director Tiegs, and seconded by 
Director Reed at 8:06 p.m. 
 
 
 
                                                        ____________________________ 
                                                            Martin E. Zvirbulis  
                                                            Secretary/General Manager   
ATTEST: 
 
 
 
________________________ 
James V. Curatalo, Jr. 
President 

 ADJOURNED  
AT 8:06 p.m. 

 

Jtu~ 
Martin E. Zvirbulis 
Secretary/General Manager 

ATTEST: 
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RESOLUTION NO. 2016-6-3 

RESOLUTION OF THE BOARD OF DIRECTORS 
OF THE CUCAMONGA VALLEY WATER DISTRICT 

ADOPTING THE CUCAMONGA VALLEY WATER DISTRICT'S 
2015 URBAN WATER MANAGEMENT PLAN 

WHEREAS, California Water Code section 10610 et seq., known as the Urban 
Water Management Planning Act (the Act) mandates that every urban water supplier 
providing water for municipal purposes either directly or indirectly to more than 3,000 
customers or supplying more than 3,000 acre feet of water annually, prepare an 
Urban Water Management Plan (UWMP) at least once every five years on or before 
December 31, in years ending in five and zero; and 

WHEREAS, pursuant to recent amendments to the Act, urban water suppliers 
are required to update and electronically submit their 2015 UWMPs to the California 
Department of Water Resources (DWR) by July 1, 2016; and 

WHEREAS, California Water Code section 10608 et seq., known as the Water 
Conservation Act of 2009 or Senate Bill X7 -7 (SBX7 -7), among other things, 
established requirements for urban retail water suppliers to prepare and report urban 
water use targets in their 2010 and 2015 UWMPs in accordance with the goals of 
SBX7-7 to reduce statewide daily per capita water use 10 percent by December 31, 
2015 and 20 percent by December 31, 2020; and 

WHEREAS, the Cucamonga Valley Water District (District) is an "urban retail 
water supplier" for purposes of the Act and SBX7-7 because it directly provides 
potable municipal water to more than 3,000 end users; and 

WHEREAS, in accordance with applicable law, including the requirements of 
the Act and SBX7 -7, the District has prepared its 2015 UWMP to ensure the 
availability and reliability of its water supplies over the next 20-year planning horizon, 
and has undertaken certain notice, agency coordination, public involvement and 
outreach, and other procedures in connection with the preparation of its 2015 UWMP; 
and 

WHEREAS, as authorized by Section 10620(e) of the Act, the District has 
prepared its 2015 UWMP with its own staff, with the assistance of consulting 
professionals, and in cooperation with other governmental agencies, and has utilized 
and relied upon industry standards and the expertise of industry professionals in 
preparing its 2015 Plan, and has also in part utilized and relied upon the DWR 
Guidebook for Urban Water Suppliers to Prepare Urban Water Management Plans 
(March 2016), including its related appendices; and 

WHEREAS, in accordance with applicable law, including Water Code sections 
10608.26 and 10642, and Government Code section 6066, the District made its Draft 
2015 UWMP available for public inspection, and conducted a properly noticed a public 
hearing regarding its 2015 UWMP; and 



WHEREAS, the District held its public hearing regarding the 2015 UWMP on 
June 14, 2016, wherein, among other things, the District encouraged the active 
involvement of diverse social, cultural, and economic members of the community 
within the District's service area with regard to the preparation and adoption of the 
2015 UWMP, allowed input by members of the public and other interested entities 
regarding all aspects of the 2015 UWMP, allowed community input regarding the 
District's implementation plan for complying with SBX7-7, considered the economic 
impacts of its implementation plan for complying with SBX7-7, and confirmed the 
method under Water Code section 10608.20(b) for determining the District's urban 
water use targets; and 

WHEREAS, the Board of Directors of the District has reviewed and considered 
the purposes and requirements and of the Urban Water Management Planning Act 
and SBX7-7, the contents of the 2015 UWMP, the documentation contained in the 
administrative record in support of the 2015 UWMP, and all public and agency input 
received with regard to the 2015 UWMP, and has determined that the factual analyses 
and conclusions set forth in the 2015 UWMP are supported by substantial evidence. 

NOW, THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF 
THE CUCAMONGA VALLEY WATER DISTRICT that: 

1. That the above Recitals are true and correct. 

2. Method 1 is confirmed under Water Code section 10608.20(b) for 
determining the District's urban water use targets, and the District's 2015 Urban 
Water Management Plan is hereby approved and adopted. 

3. The General Manager is hereby authorized and directed to include a copy 
of this Resolution in the 2015 UWMP. 

4. The General Manager is hereby authorized and directed, in accordance 
with Water Code sections 10621(d) and 10644(a), to electronically submit a copy of the 
adopted 2015 UWMP to the California Department of Water Resources no later than 
July 1, 2016. 

5. The General Manager is hereby authorized and directed, in accordance 
with Water Code section 10644(a), to submit a copy of the adopted 2015 UWMP to the 
California State Library within thirty (30) days of this adoption date. 

6. The General Manager is hereby authorized and directed, in accordance 
with Water Code sections 10635(b) and 10644(a), to submit copies of the adopted 
2015 UWMP, specifically including the portion of the UWMP prepared in accordance 
with Water Code section 10635(a), to any city and county within which the District 
provides water supplies within thirty (30) days of this adoption date. 

7. The General Manager is hereby authorized and directed, in accordance 
with Water Code section 10645, to make the 2015 UWMP available for public review at 
the offices of the District during normal business hours not later than thirty (30) days 
after filing a copy thereof with the California Department of Water Resources. 



8. The General Manager is hereby authorized and directed to recommend to 
the Board of Directors additional steps necessary or appropriate to effectively carry out 
the implementation of the 2015 UWMP in accordance with applicable law, including 
the Urban Water Management Planning Act and SBX7-7. 

APPROVED, ADOPTED AND SIGNED this 14th day of June, 2016 

ATTEST: 

~ 

James V. Curatalo, Jr. PC) 
Martin E. Zvirbulis 
Secretary and General Manager/ CEO 
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Annual Water Use Efficiency Programs Report 
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Cucamonga Valley 
Water District 



Cucamonga Valley Water District
IEUA Conservation Programs Annual Report

AF Saved Outside
Program Lifetime Funding IEUA MWD Total

FY 2014-2015
SoCal Water$mart Residential Rebates
High Efficiency Toilets (HET) 378.25 $0 $22,250 $22,250 $44,500
High Efficiency Clothes Washers (HECW) 260.10 $0 $19,890 $26,010 $45,900
Rotating Nozzles for Pop-up Spray Heads 317.05 $0 $373 $1,492 $1,865
Weather based Irrigation Controllers (WBIC) 28.90 $0 $2,380 $2,720 $5,100
Turf Removal (79,670 Sq. Ft.) 207 $0 $0 $157,556 $157,556
Rain Barrels 59.50 $0 $0 $5,250 $5,250
IEUA Locally Implemented Residential Programs
FreeSprinklerNozzles.com Program 9,426.50 $0 $0 $25,650 $25,650
Residential Landscape Retrofit Program (79 WBIC/1,323 Nozzles) 286 $55,569 $0 $55,569 $111,138
Landscape Transformation Program (26,070 Sq. Ft.) 17.07 $0 $34,134 $52,140 $86,274

Subtotal 10,980 $55,569 $79,027 $348,637 $483,233
SoCal Water$mart Commercial Rebates
High Efficiency Toilets (HET) 91 $0 $14,445 $17,655 $32,100
Waterless Urinals 0 $0 $0 $0 $0
Cooling Tower Controller 0 $0 $0 $0 $0
Weather Based Irrigation Controllers (WBIC) 133 $0 $14,750 $14,850 $29,600
Rotating Nozzles for Pop-up Spray Heads 444.68 $0 $552 $3,086 $3,638
Large Rotary Nozzles 0 $0 $0 $0 $0
Central Computerized Irrigation Controller 0 $0 $0 $0 $0
Laminar Flow Restrictor 0 $0 $0 $0 $0
Air-Cooled Ice Machine 0 $0 $1,000 $1,000 $2,000
Turf Removal (283,719 Sq. Ft.) 368 $0 $283,719 $567,438 $851,157
IEUA Locally Implemented Commercial Programs
FreeSprinklerNozzles.com Program 520.50 $0 $0 $84,581 $84,581

Subtotal 1,557 $0 $314,466 $688,610 $1,003,077
TOTAL 12,538 $55,569 $393,493 $1,037,247 $1,486,310

(1) Payback period =  Total direct program costs
AF saved/year x MWD Tier II rate/AF

26,025 33,921,089 104.10 1.1
48,443 80,723,099 248
60,890 265,345,605 814

0 0 0 0.0
0 0 0 0.0
0 0 0 0.0
36 11,993,120 36.8 30.8

41 4,342,618 13.33 3.0
22,234 28,984,242 88.94 0.1

0 0 0 0.0

107 1,482,030 5 9.4
0 0 0 0.0
0 0 0 0.0

12,447 184,622,506 567 107

70 969,553 2.98 2.3

11,090 153,581,723 471.33 0.1
52 10,102,900 31 4.8
27 556,097 1.71 67.2

445 6,163,584 18.91 3.1
306 4,238,330 13.01 4.7
373 5,166,330 15.85 0.2
34 470,926 1.45 4.7
50 3,373,065 10.35 20.2

Funding Sources (dollars)
District Devices/ Gallons Saved AF Saved Payback Period

Rebates (year) (year) (years) (1)



Cucamonga Valley Water District
IEUA Conservation Programs Annual Report

AF Saved Outside
Program Lifetime Funding IEUA MWD Total

FY 2013-2014
SoCal Water$mart Residential Rebates
High Efficiency Toilets (HET) 144.50 $0 $8,500 $8,500 $17,000
High Efficiency Clothes Washers (HECW) 325.55 $0 $24,895 $32,555 $57,450
Rotating Nozzles for Pop-up Spray Heads 12.75 $0 $15 $60 $75
Weather based Irrigation Controllers (WBIC) 28.90 $0 $2,380 $2,720 $5,100
Rain Barrels 22.10 $0 $0 $1,950 $1,950
IEUA Locally Implemented Residential Programs
FreeSprinklerNozzles.com Program 5,230.05 $0 $0 $23,156 $23,156
Residential Landscape Retrofit Program (64 WBIC/1,366 Nozzles) 238 $22,825 $0 $22,825 $45,650
Landscape Transformation Program (12,190 Sq. Ft.) 17.07 $0 $19,026 $17,890 $36,916

Subtotal 6,019 $22,825 $54,816 $109,656 $187,297
SoCal Water$mart Commercial Rebates
High Efficiency Toilets (HET) 0 $0 $0 $0 $0
Waterless Urinals 0 $0 $0 $0 $0
Cooling Tower Controller 0 $0 $0 $0 $0
Weather Based Irrigation Controllers (WBIC) 65 $0 $14,750 $14,850 $29,600
Rotating Nozzles for Pop-up Spray Heads 15.84 $0 $552 $3,086 $3,638
Large Rotary Nozzles 0 $0 $0 $0 $0
Central Computerized Irrigation Controller 0 $0 $0 $0 $0
Laminar Flow Restrictor 0 $0 $0 $0 $0
Air-Cooled Ice Machine 49 $0 $1,000 $1,000 $2,000
Turf Removal 0 $0 $0 $0 $0
IEUA Locally Implemented Commercial Programs
FreeSprinklerNozzles.com Program 254.00 $0 $0 $41,275 $41,275

Subtotal 384 $0 $16,302 $60,211 $76,514
TOTAL 6,402 $22,825 $71,118 $169,867 $263,811

(1) Payback period =

12,700 16,553,231 50.80 1.1
13,513 21,291,756 65
20,348 124,491,733 382

 Total direct program costs
AF saved/year x MWD Tier II rate/AF

26 360,065 1.11 2.3

0 0 0 0.0

0 0 0 0.0
0 0 0 0.0
1 1,588,198 5 0.5

20 2,118,032 6.50 6.1
792 1,032,296 3.17 1.5
0 0 0 0.0

0 0 0 0.0
0 0 0 0.0
0 0 0 0.0

6,153 85,210,851 261.50 0.1
41 8,736,065 27 2.3
13 556,097 1.71 28.8

6,835 103,199,977 317 46

170 2,354,273 7.23 3.1
383 5,304,040 16.28 4.7
15 207,730 0.64 0.2
34 470,855 1.45 4.7

Funding Sources (dollars)
District Devices/ Gallons Saved AF Saved Payback Period

Rebates (year) (year) (years) (1)



Cucamonga Valley Water District
IEUA Conservation Programs Annual Report

AF Saved Outside
Program Lifetime Funding IEUA MWD Total

FY 2012-2013
SoCal Water$mart Residential Rebates
High Efficiency Toilets (HET) 2.55 $0 $150 $150 $300
High Efficiency Clothes Washers (HECW) 250.75 $0 $19,175 $25,075 $44,250
Rotating Nozzles for Pop-up Spray Heads 13.60 $0 $16 $64 $80
Weather based Irrigation Controllers (WBIC) 18.70 $0 $1,540 $1,760 $3,300
IEUA Locally Implemented Residential Programs
FreeSprinklerNozzles.com Program 7,221.60 $0 $0 $23,156 $23,156
Residential Landscape Retrofit Program 316 $23,816 $3,876 $27,693 $55,385
Landscape Transformation Program (5,455 Sq. Ft.) 7.64 $1,900 $4,249 $5,119 $11,268

Subtotal 7,831 $25,716 $29,006 $83,017 $137,739
IEUA High Efficiency Toilet (HET) Installation Prog. 
IEUA Multi-Family Direct Install Prog. (HET) 0.00 $0 $0 $0 $0
IEUA Single-Family Direct Install Prog. (HET) 152.15 $13,128 $6,383 $8,950 $28,461

Subtotal 152 $13,128 $6,383 $8,950 $28,461
SoCal Water$mart Commercial Rebates
High Efficiency Toilets (HET) 0 $0 $0 $0 $0
Waterless Urinals 0 $0 $0 $0 $0
Cooling Tower Controller 0 $0 $0 $0 $0
High Efficiency Clothes Washers 0 $0 $0 $0 $0
Weather based Irrigation Controllers (WBIC) 39 $0 $6,265 $8,900 $15,165
Rotating Nozzles for Pop-up Spray Heads 0.60 $0 $30 $120 $150
Large Rotary Nozzles 0 $0 $0 $0 $0
Central Computerized Irrigation Controller 0 $0 $0 $0 $0
Laminar Flow Restrictor 0 $0 $0 $0 $0
Air-Cooled Ice Machine 0 $0 $0 $0 $0
IEUA Locally Implemented Commercial Programs
Fontana Unified School Retrofit Program 0 $0 $0 $0 $0
FreeSprinklerNozzles.com Program 352.70 $0 $0 $57,314 $57,314

Subtotal 392 $0 $6,295 $66,334 $72,630
TOTAL 8,375 $38,844 $41,684 $158,301 $238,830

(1) Payback period =

Funding Sources (dollars)
District Devices/ Gallons Saved AF Saved Payback Period

Rebates (year) (year) (years) (1)

8,496 117,658,279 361.08 0.1

16 221,579 0.68 0.2
22 304,671 0.94 4.9

3 41,546 0.13 3.2
295 4,085,357 12.54 4.9

179 2,478,911 7.61 5.1
179 2,478,911 8

0 0 0.00 0.0

42 12,382,338 38 2.0

8,880 134,942,622 414 35
6 248,852 0.76 20.3

0 0 0 0.0

0 0 0 0.0
0 0 0 0.0

0 0 0 0.0

0 0 0 0.0

30 39,102 0.12 1.7
0 0 0 0.0

12 1,270,819 3.90 5.3

 Total direct program costs
AF saved/year x MWD Tier II rate/AF

0 0 0 0.0
0 0 0 0.0

17,677 24,295,451 75
26,736 161,716,984 496

17,635 22,985,530 70.54 1.1

0 0 0 0.0



Cucamonga Valley Water District
IEUA Conservation Programs Annual Report

AF Saved
Program Lifetime DWR IEUA MWD Total

FY 2011-2012
Residential Rebate Programs
High Efficiency Clothes Washers (HECW) 149.45 0 0 30,685 30,685
Rotating Nozzles for Pop-up Spray Heads 10.26 0 1,026 1,539 2,565
Weather Based Irrigation Controllers (WBIC) 107.25 0 1,485 2,640 4,125
FreeSprinklerNozzles.com Program 398.30 0 0 21,375 21,375
Residential Landscape Retrofit Program 0.00 0 0 0 0

Subtotal 665.26 0.00 2,511.00 56,239.00 58,750.00
IEUA Multi-Family Direct Install Prog. (HET)
IEUA Multi-Family Direct Install Prog. (HET) 8.50 733 357 500 1,590
IEUA Single-Family Direct Install Prog. (HET) 160.65 13,861 6,740 9,450 30,051

Subtotal 169.15 14,594.66 7,096 9,950 31,641.00
CII Save-A-Buck Rebate Program
High Efficiency Toilets (HET) 0.00 0 0 0 0
Waterless Urinals 36.81 0 750 3,000 3,750
PH Conductivity Controller 0.00 0 0 0 0
High Efficiency Clothes Washers 0.00 0 0 0 0
Weather Based Irrigation Controllers (WBIC) 120.25 0 2,716 6,775 9,491
Rotating Nozzles for Pop-up Spray Heads 29.86 0 1,493 4,479 5,972
Large Rotary Nozzles 0.00 0 0 0 0
FreeSprinklerNozzles.com Program 234.00 0 0 16,900 16,900
Central Computerized Irrigation Controller 536.14 0 3,480 8,700 12,180

Subtotal 957.11 1.00 8,455.65 39,865.10 48,321.75
TOTAL 1,791.53 14,595.66 18,062.99 106,054.10 138,712.75

(1) Payback period =

11 17,470,176

0 0 0.00 0.0

37 3,918,358 12.03 1.2

 Total direct program costs
AF saved/year x MWD Tier II rate/AF

2,893 31,560,846 97
23,914 67,684,069 208

1,493 1,945,982 5.97 1.5

53.61 0.3

15 599,729 1.84 3.0
0 0 0.00 0.0
0 0 0.00 0.0

1,300 7,624,913 23.40 1.1

10 138,487 0.43 5.5

199 2,755,885 8
189 2,617,398

0 0 0.00 0.0

8.03 5.5

10.73 0.6
19,915 25,957,291 80 0.4

20,822 33,367,338 102
0 0 0 0.0

Funding Sources (dollars)
District Devices/ Gallons Saved AF Saved Payback Period

Rebates (year) (year) (years) (1)

361 3,246,649 9.96 4.5
513 668,646 2.05 1.8
33 3,494,752



Cucamonga Valley Water District
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AF Saved
Program Lifetime DWR IEUA MWD Total

FY 2010-2011
Residential Rebate Programs
High Efficiency Toilets (HET) 37.40 0 1,540 2,200 3,740
High Efficiency Clothes Washers (HECW) 283.59 0 0 58,225 58,225
Rotating Nozzles for Pop-up Spray Heads 9.86 0 986 1,479 2,465
Weather Based Irrigation Controllers (WBIC) 35.75 0 495 880 1,375
Synthetic Turf (6,587 Sq. Ft.) 9.22 0 2,964 1,976 4,940
FreeSprinklerNozzles.com Program 5.70 0 0 21,375 21,375

Subtotal 381.52 0.00 5,985.15 86,135.10 92,120.25
IEUA Multi-Family Direct Install Prog. (HET)
IEUA Multi-Family Direct Install Prog. (HET) 243.95 21,049 10,234 14,350 45,633

Subtotal 243.95 21,048.58 10,234 14,350 45,633.00
CII Save-A-Buck Rebate Program
High Efficiency Toilets (HET) 0.00 0 0 0 0
Waterless Urinals 22.09 0 450 1,800 2,250
PH Conductivity Controller 6.44 0 1,000 3,500 4,500
Weather Based Irrigation Controllers (WBIC) 139.75 0 9,275 22,175 31,450
Synthetic Turf (Sq. Ft.) 0.00 0 0 0 0
Rotating Nozzles for Pop-up Spray Heads 59.96 0 2,998 8,994 11,992
Large Rotary Nozzles 0.00 0 0 0 0
Pre-Rinse Nozzles 0.00 0 0 0 0

Subtotal 228.24 0.00 13,723 36,469 50,192.00
TOTAL 853.71 21,048.58 29,942.57 136,954.10 187,945.25

(1) Payback period =

Funding Sources (dollars)
District Devices/ Gallons Saved AF Saved Payback Period

Rebates (year) (year) (years) (1)

11 1,164,917 3.58 0.8

685 6,160,539 18.91 6.2
493 642,578 1.97 2.5

44 609,341 1.87 4.0

287 3,974,568 12
287 3,974,568 12.20 0.0

7 300,538 0.92 10.7

1,525 9,249,440 28
371,526 1

43 4,553,768 13.98 4.5
2 419,696 1.29 7.0

0 0 0.00 0.0
9 359,837 1.10 4.1

4,864 22,464,914 69

0.00 0.0

 Total direct program costs
AF saved/year x MWD Tier II rate/AF

285 37.6

3,052 9,240,906 28

0 0
0 0 0.00 0.0

0 0 0.00 0.0
2,998 3,907,605 11.99 2.0



Cucamonga Valley Water District
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AF Saved
Program Lifetime DWR IEUA MWD Total

FY 2009-2010
Residential Rebate Programs
High Efficiency Toilets (HET) 55.25 0 2,275 3,250 5,525
High Efficiency Clothes Washers (HECW) 50.51 0 6,100 13,420 19,520
Rotating Nozzles for Pop-up Spray Heads 4.32 0 432 864 1,296
Weather Based Irrigation Controllers (WBIC) 22.75 0 0 519 519
Water Wise Landscape (Turf Buy Back) (0 Sq. Ft.) 0.00 0 0 0 0
Synthetic Turf (17,168 Sq. Ft.) 24.04 0 7,726 5,150 12,876

Subtotal 156.86 0 16,533 23,203 39,736
IEUA Multi-Family Direct Install Prog. (HET)
IEUA Multi-Family Direct Install Prog. (HET) 109.65 9,461 4,600 21,285 35,346

Subtotal 109.65 9,460.86 4,600 21,285 35,346.00
CII Save-A-Buck Rebate Program
ULFT Tank 0.76 0 0 60 60
High Efficiency Toilets (HET) 5.95 0 945 1,155 2,100
Waterless Urinals 353.38 0 0 57,600 57,600
High Efficiency Clothes Washers 0.00 0 0 0 0
Water Brooms 0.00 0 0 0 0
Weather Based Irrigation Controllers (WBIC) 159.25 0 15,735 27,548 43,283
Synthetic Turf (Sq. Ft.) 0.00 0 0 0 0
Rotating Nozzles for Pop-up Spray Heads 161.62 0 0 32,324 32,324
Pre-Rinse Nozzles 0.00 0 0 0 0

Subtotal 680.95 0.00 16,680 118,687 135,367.00
TOTAL 947.47 9,460.86 37,812.74 163,175.40 210,449.00

(1) Payback period =
AF saved/year x MWD Tier II rate/AF

8,834 27,178,554 83

 Total direct program costs

0 0 0.00 0.0
8,081 10,532,808 32.32 0.0

0 0 0.00 0.0
8,282 21,588,671 66

144 5,757,396 17.67 6.5
0 0 0.00 0.0
0 0 0.00 0.0
49 5,189,177 15.93 5.5

129 1,786,478 5

1 12,350 0.04 3.2
7 96,941 0.30 14.2

0 0 0.00 0.0
13 783,189 2.40 10.7

423 3,803,405 12

129 1,786,478 5.48 0.0

65 900,163 2.76 4.0
122 1,097,205 3.37 11.6
216 281,535 0.86 3.0
7 741,311 2.28 0.5

Funding Sources (dollars)
District Devices/ Gallons Saved AF Saved Payback Period

Rebates (year) (year) (years) (1)
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AF Saved
Program Lifetime DWR IEUA MWD Total

FY 2008-2009
Residential Rebate Programs
Ultra Low Flush Toilets (ULFT) 2.27 0 0 180 180
High Efficiency Toilets (HET) 252.45 0 0 49,005 49,005
High Efficiency Clothes Washers (HECW) 133.72 0 0 35,530 35,530
Rotating Nozzles for Pop-up Spray Heads 11.50 0 0 2,300 2,300
Weather Based Irrigation Controllers (WBIC) 13.00 0 0 320 320
Water Wise Landscape (Turf Buy Back) (66,317 Sq. Ft.) 92.84 0 87,921 0 87,921
Synthetic Turf (35,987 Sq. Ft.) 50.38 0 10,796 10,796 21,592

Subtotal 556.17 0 98,717 98,131 196,848
IEUA Multi-Family Direct Install Prog. (HET)
IEUA Multi-Family Direct Install Prog. (HET) 0.00 0 0 0 0

Subtotal 0.00 0.00 0 0 0.00
CII Save-A-Buck Rebate Program
ULFT Flushometer 0.00 0 0 0 0
ULFT Tank 0.76 0 0 60 60
High Efficiency Toilets (HET) 498.95 0 79,245 96,855 176,100
Waterless Urinals 397.55 0 0 64,800 64,800
Conductivity Controller 12.88 0 175 2,500 2,675
High Efficiency Clothes Washers 0.83 0 300 240 540
Water Brooms 2.30 0 0 450 450
Weather Based Irrigation Controllers (WBIC) 32.50 0 0 6,690 6,690
Synthetic Turf (Sq. Ft.) 0.00 0 0 0 0
Rotating Nozzles for Pop-up Spray Heads 0.00 0 0 0 0
Large Rotary Nozzles 0.00 0 0 0 0
Pre-Rinse Nozzles 0.00 0 0 0 0

Subtotal 945.77 0.00 79,720 171,595 251,315.00
MWD Public Sector Program
High Efficiency Toilets (HET) 0.00 0 0 0 0
Waterless Urinals 0.00 0 0 0 0
Water Brooms 12.27 0 0 5,603 5,603
Weather Based Irrigation Controllers (WBIC) 133.98 0 0 36,539 36,539
Central Computer Irrigation Controllers (CCIC) 248.00 0 0 109,880 109,880
Synthetic Turf (Sq. Ft.) 0.00 0 0 0 0

Subtotal 394.25 0.00 0.00 152,021.99 152,021.99
TOTAL 1,896.19 0.00 178,437.10 421,748.09 600,185.19

(1) Payback period =

5.04

19.88

13.40

0

AF saved/year x MWD Tier II rate/AF

63 13,246,625 41

16 799,769 2.45 4.6
22

Funding Sources (dollars)
District Devices/ Gallons Saved AF Saved Payback Period

4,113,054 12.62 7.8297

Rebates (year) (year) (years) (1)

323 2,904,896 8.91 8.0
575 749,457 2.30 2.0
4 423,606 1.30 0.5

3 37,049 0.11 3.2

0 0 0.00 0.0

0.00 0.0

49 3,025,325 9.28 19.0
43 1,641,696 8.6

1,294 12,895,084 40

0 0 0

0 0

3 149,957 0.46 2.0
10 1,059,016 3.25 4.1

0 0 0.00 0.0

587 8,129,168 24.95 14.2
1 12,350 0.04 3.2

4 839,392 2.576 2.1
162 6,477,071 6.5

0 0 0.00 0.0
0 0 0.00 0.0

0.0

770 16,693,933 51

3 26,980 0.08 13.1

 Total direct program costs

4,365,752 5.5
25 8,081,105

0 0 0.00 0.0
0 0 0.00 0.0

0 0 0.00 0.0

24.80 8.9

2,127 42,835,643 131

0 0.00
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AF Saved
Program Lifetime DWR IEUA MWD Total

FY 2007-2008
Residential Rebate Programs
Ultra Low Flush Toilets (ULFT) 37.14 0 0 2,940 2,940
High Efficiency Toilets (HET) 38.25 0 0 7,425 7,425
High Efficiency Clothes Washers (HECW) 189.20 0 0 50,270 50,270
Rotating Nozzles for Pop-up Spray Heads 12.32 0 0 2,464 2,464
Weather Based Irrigation Controllers (WBIC) 48.75 0 2,400 1,200 3,600
Water Wise Landscape (Turf Buy Back) (8,199 Sq. Ft.) 11.48 0 16,398 0 16,398
Synthetic Turf (33,087 Sq. Ft.) 46.32 0 9,926 9,926 19,852

Subtotal 383.46 0 28,724 74,225 102,949
IEUA Multi-Family Direct Install Prog. (HET/ULFT)
IEUA Multi-Family Direct Install Prog. (HET/ULFT) 783.77 75,834 36,872 62,040 174,746

Subtotal 783.77 75,833.56 36,872.44 62,040.00 174,746.00
CII Save-A-Buck Rebate Program
ULFT Flushometer 0.00 0 0 0 0
ULFT Tank 0.00 0 0 0 0
High Efficiency Toilets (HET) 0.00 0 0 0 0
Waterless Urinals 505.52 0 0 82,400 82,400
Conductivity Controller 3.22 0 175 625 800
High Efficiency Clothes Washers 0.00 0 0 0 0
Water Brooms 0.00 0 0 0 0
Weather Based Irrigation Controllers (WBIC) 9.75 0 0 1,890 1,890
Synthetic Turf (Sq. Ft.) 0.00 0 0 0 0
Rotating Nozzles for Pop-up Spray Heads 0.00 0 0 0 0

Subtotal 518.49 0.00 175.00 84,915.00 85,090.00
MWD Public Sector Program
High Efficiency Toilets (HET) 0.00 0 0 0 0
Waterless Urinals 0.00 0 0 0 0
Water Brooms 0.00 0 0 0 0
Weather Based Irrigation Controllers (WBIC) 195.72 0 0 42,168 42,168
Central Computer Irrigation Controllers (CCIC) 296.28 0 0 112,464 112,464

Subtotal 492.00 0.00 0.00 154,632.00 154,632.00
TOTAL 2,177.73 75,833.56 65,771.54 375,812.10 517,417.20

(1) Payback period =

0 0

12,769,644 39

0.00

78 16,031,869 49

0.00 0.0

36 9,654,313
19.57 5.0
0.00 0.0

Funding Sources (dollars)
District Devices/ Gallons Saved AF Saved Payback Period

Rebates (year) (year) (years) (1)

15 1,588,524 4.88
616 802,897

1.7
2.46 2.3

45 623,190 1.91 9.1
457 4,110,024 12.61 9.3

0.644 2.9

0.0

3 317,705 0.98 4.5
0

0 0 0.00

0 0

3.749 605,138 1.86

6 374,031 1.15 33.5
34 1,509,400 4.63 10.0

1,034 12,769,644 39.19 10.4

1,222 9,613,204 30

1,034

0.0

25.28 7.6
0 0 0.00

0.0

0.0

0 0 0.00 0.0

0
210 8,763,828

0

0.00 0.0
0 0.0

0

0.00
0 0

0

29.63 8.9

0.00

206 8,236,275
1 209,848

27

2,544 47,178,546 145

42 6,377,556
0 0

0.00

 Total direct program costs
AF saved/year x MWD Tier II rate/AF

0.0
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AF Saved
Program Lifetime City IEUA MWD Total

FY 2006-2007
Residential Programs
Ultra Low Flush Toilets (ULFT) 38.86 0 0 3,360 3,360
High Efficiency Toilets (HET) 3.40 0 0 1,060 1,060
High Efficiency Clothes Washers (HECW) 176.36 0 0 46,860 46,860
Rotating Sprinkler Nozzles 3.16 0 0 632 632
Weather Based Irrigation Controllers (WBIC) - Rebate 97.50 0 2,400 1,200 3,600
Weather Based Irrigation Controllers (WBIC) - Distribution 773.50 0 0 28,560 28,560

Subtotal 1,092.79 0 2,400 81,672 84,072
IEUA Multi-Family Direct Install Prog. (HET/ULFT)
Multi-Family Toilet Program (HET/ULFT) 2,812.78 297,247 144,530 243,180 684,957

Subtotal 2,812.78 297,247.02 144,529.98 243,180.00 684,957.00
CII Save-A-Buck Rebate Program
ULFT Flushometer 0.00 0 0 0 0
ULFT Tank 0.00 0 0 0 0
High Effeciency Toilets (HET) 0.00 0 0 0 0
Zero Water Urinal 120.05 0 0 19,600 19,600
Conductivity Controller 0.00 0 0 0 0
High Efficiency Clothes Washers (HECW) 0.00 0 0 0 0
Water Brooms 0.00 0 0 0 0
Weather Based Irrigation Controllers (WBIC) 0.00 0 0 0 0

Subtotal 120.05 0.00 0.00 19,600.00 19,600.00
TOTAL 4025.62 $297,247 $146,930 $344,452 $788,629

(1) Payback period =

7.6

0

778

0.00

4 55,395 0.17 14.6
426

15 9.75

45,827,391

9.3

0 0.0
0

0.0
0.0

77.35 0.9

0

4,053 45,827,391

0 0 0.0

0 0 0.0
49

0 0.00 0.0
0.0

0 0

33,107,374

56 633,194 1.94 4.0

49
4,880

1,955,921 6
248

0 0 0

0
0 0.00

1,955,921
0

11.4

 Total direct program costs
AF saved/year x MWD Tier II rate/AF

6.00

0

2.3

119

Funding Sources (dollars)

11.76

District Devices/ Gallons Saved AF Saved
Rebates

4,053 141

25,204,575
3,177,047

158 205,938 0.63

102

(year)

140.64

3,831,226

80,890,686

(year)
Payback Period

(years) (1)

0.9



Cucamonga Valley Water District
IEUA Conservation Programs Annual Report

AF Saved
Program Lifetime City IEUA MWD Total

FY 2005-2006
Residential Programs
City Event (ULFT) 0.00 0 0 0 0
IEUA Regional Event (ULFT) 0.00 0 0 0 0
IEUA Rebate Program (ULFT) 104.10 0 150 9,000 9,150
High Efficiency Clothes Washers 161.05 0 389 42,790 43,179

Subtotal 265.15 0.00 539.00 51,790.00 52,329.00
IEUA Multi-Family Direct Install Prog. (HET/ULFT)
Multi-Family Program 238.04 0 36,015 20,580 56,595

Subtotal 238.04 0.00 36,015.00 20,580.00 56,595.00
CII Save-A-Buck Rebate Program
ULFT's (Tank) 151.99 0 0 13,140 13,140
Conductivity Controller 0.00 0 0 0 0
High Efficiency Clothes Washers 0.00 0 0 0 0
Water Brooms 0.77 0 0 100 100
Pre-Rinse Spray Nozzles 0.00 0 0 0 0
Weather Based Irrigation Controllers (WBIC) 58.50 0 0 0 0

Subtotal 211 0 0 13,240 13,240
TOTAL 714.44 0 $36,554 $85,610 $122,164

FY 2004-2005
Residential Programs
City Event (ULFT) 0.00 0 0 0 0
IEUA Regional Event (ULFT) 16.66 0 264 1,440 1,704
IEUA Rebate Program (ULFT) 139.49 0 201 12,060 12,261
High Efficiency Clothes Washers 224.39 0 542 59,620 60,162
Pool Cover Rebates 4.98 0 1,007 0 1,007

Subtotal 385.52 0.00 2,014.00 73,120.00 75,134.00
IEUA Multi-Family Direct Install Prog. (HET/ULFT)
Multi-Family Program 360.88 0 54,600 31,200 85,800

Subtotal 360.88 0.00 54,600.00 31,200.00 85,800.00
CII Save-A-Buck Rebate Program
ULFT's (Tank) 0.00 0 0 0 0
Conductivity Controller 0.00 0 0 0 0
High Efficiency Clothes Washers 0.00 0 0 0 0
Water Brooms 0.00 0 0 0 0
Pre-Rinse Spray Nozzles 0.02 0 0 50 50
X-Ray Film Processor (MWD CII) 32.00 0 0 4,000 4,000

Subtotal 32.02 0 0 4,050 4,050
TOTAL 778.42 0 $56,614 $108,370 $164,984

(1) Payback period =

0 0.00 0.0

0

0.0

0

520
520 18 11.1

2,272,713 7

324,558

0
0.00

14.96 9.4

0.0

2.4

5,879,655

0

0 0.0

0

4.1

0.00 0.0

6.40 1.5
3 2,086,750 6

Funding Sources (dollars)
Payback Period

(year) (years) (1)

0

19

0.0

1.00

201

0
0.00 29.3

1,309 15,709,515 48

1 1,303
2 2,085,446

0.00

18 11.1

District Devices/ Gallons Saved AF Saved
Rebates (year)

2,476,240

0

24 271,369 1 4.8
0 0.0

0.15 1.5
0 0 0.00 0.0

12

389

219 8 4.0

0 0
0 0

150 1,696,054 5

0

0

3,498,467

5,879,655

10.74 9.4

11.1

5.85 0.0

 Total direct program costs
AF saved/year x MWD Tier II rate/AF

343 3,878,311

1 49,986
0 0
9 1,906,228

229 4,432,453

343

0 0

3,878,311

5,194,521 16

4.1

12 11.1

0

13,505,286

0

24

41

786 7,743,110

14
1,111

542 4,874,470

539



Cucamonga Valley Water District
IEUA Conservation Programs Annual Report

AF Saved
Program Lifetime City IEUA MWD Total

FY 2003-2004
Residential Programs
City Event (ULFT) 199.87 0 576 17,200 17,776
IEUA Regional Event (ULFT) 34.01 0 539 2,940 3,479
IEUA Rebate Program (ULFT) 299.81 0 432 25,920 26,352
High Efficiency Clothes Washers 245.92 0 594 65,340 65,934
Pool Cover Rebates 12.30 0 2,491 0 2,491

Subtotal 791.90 0.00 4,632.00 111,400.00 116,032.00
IEUA Multi-Family Direct Install Prog. (HET/ULFT)
Multi-Family Program 66.62 0 3,264 5,760 9,024

Subtotal 66.62 0 3,264 5,760 9,024
CII Save-A-Buck Rebate Program
High Efficiency Clothes Washers 0.00 0 0 0 0
Water Brooms (Rebates) 32.98 0 4,300 4,300 8,600
Water Brooms (Distribution) 0.77 0 0 100 100
Pre-Rinse Spray Nozzles 0.00 0 0 0 0

Subtotal 34 0 4,300 4,400 8,700
TOTAL 892.27 0 $12,196 $121,560 $133,756

FY 2002-2003
Residential  Programs
City Event (ULFT) 272.74 0 786 23,580 24,366
IEUA Regional Event (ULFT) 45.80 0 726 3,960 4,686
IEUA Rebate Program (ULFT) 58.30 0 84 5,040 5,124
High Efficiency Clothes Washers 180.09 0 435 47,850 48,285
Pool Cover Rebates 19.15 0 3,869 0 3,869

Subtotal 576.08 0.00 5,900.00 80,430.00 86,330.00
IEUA Multi-Family Direct Install Prog. (HET/ULFT)
Multi-Family Program 2.08 0 102 180 282

Subtotal 2.08 0 102 180 282
CII Save-A-Buck Rebate Program
High Efficiency Clothes Washers 3.73 0 0 2,250 2,250
Water Brooms 6.90 0 900 900 1,800
Pre-Rinse Spray Nozzles 1.50 0 0 3,750 3,750
X-Ray Film Processor (MWD CII) 48.00 0 0 6,000 6,000
Restaurant Table Tent Program N/A N/A N/A N/A N/A

Subtotal 60.13 0.00 900.00 12,900.00 13,800.00
TOTAL 638.29 0 $6,902 $93,510 $100,412

(1) Payback period =

(year) (year) (years) (1)

Funding Sources (dollars)
District Devices/ Gallons Saved AF Saved Payback Period

554,044 2
3,256,425 10

432 4,884,637 15
49 5.5

4.6

Rebates

746,264 2

2,149,378 6.60

1,085,475 3

0 0.00

561,550 18,124,930

594 5,342,132 16.39 5.7

46

96

802,854 2.4

1,085,475 3

1,410

0.15 1.2

14,840,091

43

9 449,870
80,941

3 33,921

84 949,790 3 4.7
66

3 33,921 0 3.3

435

5.3
393 4,443,663 14 4.7

1.38 3.1

0

0.25

1,246,986 3.83 2.473
3,912,167

46

N/A N/A
12

288

47

N/A N/A

4.7

9.60 1.5

35

9

75 97,755 0.30 0.5

1,051 11,298,870

0.00 0.0
7

12.01 5.7

4.9

3.1

2.46

4.1

0 0.0

 Total direct program costs
AF saved/year x MWD Tier II rate/AF

3,128,170

0 0

1,150 15,089,528
96 3,756,736

1 49,986

96

3

2,199,36444
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AWWA Free Water Audit Software – Cucamonga Valley Water District
4

Name of Contact Person: All audit data are entered on the Reporting Worksheet

Email Address: Value can be entered by user

Telephone (incl Ext.): Value calculated based on input data 

Name of City / Utility: These cells contain recommended default values

City/Town/Municipality: 

State / Province: Pcnt: Value:

Country: 0.25%

Year: 2015

Start Date: 01/2015  Enter MM/YYYY numeric format

End Date: 12/2015  Enter MM/YYYY numeric format

Audit Preparation Date: 

Volume Reporting Units: 

PWSID / Other ID: 

If you have questions or comments regarding the software please contact us via email at: wlc@awwa.org

The spreadsheet contains several separate worksheets. Sheets can be accessed using the tabs towards the bottom of the screen, or by clicking the buttons below. 

Acre-feet

Please begin by providing the following information The following guidance will help you complete the Audit

AWWA Free Water Audit Software v5.0 

Cucamonga Valley Water District

The following worksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page

Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits 
for detailed guidance on the water auditing process and targetting loss reduction levels

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for improved 
efficiency and cost recovery. It provides a "top-down" summary water audit format, and is not meant to take the place of a full-scale, comprehensive water audit format. 

Use of Option  
(Radio) Buttons:

American Water Works Association Copyright © 2014, All Rights Reserved.

Select the default percentage 
by choosing the option button 
on the left

To enter a value, choose 
this button and enter a 
value in the cell to the right

Instructions

The current sheet.
Enter contact 

information and basic 
audit details (year,  

units etc)

Performance 
Indicators

Review the
performance indicators 
to evaluate the results 

of the audit 

Comments

Enter comments to 
explain how values 

were calculated or to 
document data 

sources

Water Balance

The values entered in 
the Reporting 

Worksheet are used to 
populate the Water 

Balance

Dashboard

A graphical summary of 
the water balance and 
Non-Revenue Water 

components

Grading Matrix

Presents the possible 
grading options for 

each input component 
of the audit

Service Connection 
Diagram

Diagrams depicting 
possible customer 

service connection line 
configurations

Acknowledgements

Acknowledgements for 
the AWWA Free Water 

Audit Software v5.0

Loss Control 
Planning

Use this sheet to 
interpret the results of 
the audit validity score 

and performance 
indicators

Definitions

Use this sheet to 
understand the terms 

used in the audit 
process

Example Audits

Reporting Worksheet 
and Performance 

Indicators examples 
are shown for two 

validated audits

Reporting 
Worksheet

Enter the required 
data on this worksheet 
to calculate the water 

balance and data 
grading

Prepared by Civiltec Engineering AWWA Free Water Audit Software v5.0 Instructions   1
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AWWA Free Water Audit Software – Cucamonga Valley Water District

Water Audit Report for:
Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:
Volume from own sources: 8 28,248.648 acre-ft/yr acre-ft/yr

Water imported: 8 13,202.753 acre-ft/yr acre-ft/yr
Water exported: 8 15.590 acre-ft/yr acre-ft/yr

Enter negative % or value for under-registration
WATER SUPPLIED: 41,435.811 acre-ft/yr Enter positive % or value for over-registration

.
AUTHORIZED CONSUMPTION

Billed metered: 9 38,715.000 acre-ft/yr
Billed unmetered: n/a 0.000 acre-ft/yr
Unbilled metered: n/a 0.000 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 9 517.948 acre-ft/yr 1.25% acre-ft/yr24061

AUTHORIZED CONSUMPTION: 39,232.948 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 2,202.863 acre-ft/yr

Apparent Losses Pcnt: Value:
Unauthorized consumption: 3 103.590 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 9 790.102 acre-ft/yr 2.00% acre-ft/yr
Systematic data handling errors: 9 96.788 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 990.479 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 1,212.384 acre-ft/yr

WATER LOSSES: 2,202.863 acre-ft/yr

NON-REVENUE WATER
NON-REVENUE WATER: 2,720.811 acre-ft/yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 8 710.0 miles
Number of active AND inactive service connections: 8 47,987

Service connection density: 68 conn./mile main

Yes
Average length of customer service line: ft

Average operating pressure: 8 80.0 psi

COST DATA

Total annual cost of operating water system: 8 $27,000,000 $/Year
Customer retail unit cost (applied to Apparent Losses): 8

Variable production cost (applied to Real Losses): 8 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Unauthorized consumption

     3: Systematic data handling errors

 Based on the information provided, audit accuracy can be improved by addressing the following components:

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 78 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:
 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

2015 1/2015 - 12/2015
Cucamonga Valley Water District

              <----------- Enter grading in column 'E' and 'J' ---------->

?
?

?

?

?

? Click to access definition

?
?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the 
input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?
?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
OR

value

?Click here: 
for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+
+

+
+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?
?
?

+

+
+

+

+

+

+
+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

To select the correct data grading for each input, determine the highest grade where 
the utility meets or exceeds all criteria for that grade and all grades below it.

Prepared by Civiltec Engineering AWWA Free Water Audit Software v5.0 Reporting Worksheet      2
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AWWA Free Water Audit Software – Cucamonga Valley Water District

Water Audit Report for: Cucamonga Valley Water District

Reporting Year:

System Attributes:

Apparent Losses: 990.479                            acre-ft/yr

+              Real Losses: 1,212.384                         acre-ft/yr

=            Water Losses: 2,202.863                         acre-ft/yr

Unavoidable Annual Real Losses (UARL): 989.23 acre-ft/yr

Annual cost of Apparent Losses:

Annual cost of Real Losses: Valued at Variable Production Cost

Performance Indicators:

Non-revenue water as percent by volume of Water Supplied: 6.6%

Non-revenue water as percent by cost of operating system: #N/A  Real Losses valued at Variable Production Cost

Apparent Losses per service connection per day: 18.43 gallons/connection/day

Real Losses per service connection per day: 22.56 gallons/connection/day

Real Losses per length of main per day*: N/A

Real Losses per service connection per day per psi pressure: 0.28 gallons/connection/day/psi

From Above, Real Losses = Current Annual Real Losses (CARL): 1,212.38 acre-feet/year

1.23

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline

 AWWA Free Water Audit Software:
 System Attributes and Performance Indicators

*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 78 out of 100 ***

Infrastructure Leakage Index (ILI) [CARL/UARL]:

2015 1/2015 - 12/2015

Return to Reporting Worksheet to change this assumpiton

?

?

American Water Works Association.
Copyright © 2014, All Rights Reserved.

WAS v5.0

Financial:

Operational Efficiency:

Prepared by Civiltec Engineering AWWA Free Water Audit Software v5.0 Performance Indicators      3
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AWWA Free Water Audit Software – Cucamonga Valley Water District

Water Audit Report for:

Reporting Year:20151/2015 - 12/2015

Data Validity Score:78

Water Exported
15.590

Billed Metered Consumption (water exported 
is removed)Revenue Water

38,715.000

Own SourcesAuthorized 
Consumption

38,715.000Billed Unmetered Consumption38,715.000

0.000

39,232.948Unbilled Metered Consumption
0.000

28,248.648517.948Unbilled Unmetered Consumption

517.948

Water SuppliedUnauthorized Consumption2,720.811

Apparent Losses103.590

41,435.811990.479Customer Metering Inaccuracies
790.102

Systematic Data Handling Errors

Water Losses96.788

Water Imported2,202.863Leakage on Transmission and/or Distribution 
Mains

Real LossesNot broken down

13,202.753
1,212.384Leakage and Overflows at Utility's Storage 

Tanks
Not broken down

Leakage on Service Connections
Not broken down

AWWA Free Water Audit Software: Water Balance

Non-Revenue Water 
(NRW)

Billed Authorized Consumption

Unbilled Authorized Consumption

(Adjusted for known 
errors)

Billed Water Exported

Cucamonga Valley Water District

WAS v5.0
American Water Works Association.

Copyright © 2014, All Rights Reserved.

Prepared by Civiltec EngineeringAWWA Free Water Audit Software v5.0Water Balance     6
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AWWA Free Water Audit Software – Cucamonga Valley Water District

Water Audit Report for:

Reporting Year: 2015 Show me the VOLUME of Non-Revenue Water

Data Validity Score: 78 Show me the COST of Non-Revenue Water

 AWWA Free Water Audit Software:
 Dashboard

1/2015 - 12/2015
Cucamonga Valley Water District

0

0

0

0

0

1

1

1

1

1

1

C
o

st
 $

Total Cost of NRW =$

Unbilled metered (valued at Var. Prod. Cost)

Unbilled unmetered (valued at Var. Prod. Cost)

Unauth. consumption

Cust. metering inaccuracies

Syst. data handling errors

Real Losses (valued at Var. Prod. Cost)

WAS v5.0
American Water Works Association.

Copyright © 2014, All Rights Reserved.

Water Exported

Authorized Consumption

Water Losses

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Water Exported

Water Imported

Volume From Own Sources

Water Exported

Billed Auth. Cons.

Unbilled Auth. Cons.

Apparent Losses

Real Losses

Water Exported

Revenue Water

Non Revenue Water

The graphic below is a visual representation of the 
Water Balance with bar heights propotional to the 

volume of the audit components

Water Exported

Water Supplied

Prepared by Civiltec Engineering AWWA Free Water Audit Software v5.0 Dashboard     7
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AWWA Free Water Audit Software – Cucamonga Valley Water District

Water Audit Report for:

Reporting Year: 2015

Data Validity Score: 78

Functional Focus 
Area

Audit Data Collection

Short-term loss control

Long-term loss control

Target-setting

Benchmarking

Target ILI Range

1.0 - 3.0

>3.0 -5.0

>5.0 - 8.0

Greater than 8.0

Less than 1.0

Cucamonga Valley Water District

1/2015 - 12/2015

Water Loss Control Planning Guide

Establish/revise policies and 
procedures for data collection

Refine data collection practices 
and establish as routine business 

process

Annual water audit is a reliable 
gauge of year-to-year water 

efficiency standing

Level III (51-70) Level IV (71-90)

Water Audit Data Validity Level / Score

Level I (0-25)

Evaluate and refine loss control 
goals on a yearly basis

Begin to assess long-term needs 
requiring large expenditure: 

customer meter replacement, 
water main replacement program, 

new customer billing system or 
Automatic Meter Reading (AMR) 

system.

Begin to assemble economic 
business case for long-term 

needs based upon improved data 
becoming available through the 

water audit process.

Conduct detailed planning, 
budgeting and launch of 

comprehensive improvements for 
metering, billing or infrastructure 

management

Continue incremental 
improvements in short-term and 

long-term loss control 
interventions

Establish long-term apparent and 
real loss reduction goals (+10 

year horizon)

Establish mid-range (5 year 
horizon) apparent and real loss 

reduction goals

Research information on leak 
detection programs.  Begin 

flowcharting analysis of customer 
billing system

Level II (26-50) Level V (91-100)

Analyze business process for 
customer metering and billing 

functions and water supply 
operations. Identify data gaps.

Stay abreast of improvements in 
metering, meter reading, billing, 

leakage management and 
infrastructure rehabilitation

Conduct loss assessment 
investigations on a sample 

portion of the system: customer 
meter testing, leak survey, 

unauthorized consumption, etc.

Establish ongoing mechanisms 
for customer meter accuracy 
testing, active leakage control 
and infrastructure monitoring

Refine, enhance or expand 
ongoing programs based upon 

economic justification

Launch auditing and loss control 
team; address production 

metering deficiencies

Operating with system leakage above this level 
would require expansion of existing infrastructure 
and/or additional water resources to meet the 
demand.

General Guidelines for Setting a Target ILI
(without doing a full economic analysis of leakage control options)

Preliminary Comparisons - can 
begin to rely upon the 

Infrastructure Leakage Index (ILI) 
for performance comparisons for 

real losses (see below table)

Performance Benchmarking - ILI 
is meaningful in comparing real 

loss standing

Identify Best Practices/ Best in 
class - the ILI is very reliable as a 
real loss performance indicator 

for best in class service

 AWWA Free Water Audit Software:
 Determining Water Loss Standing

Water resources are believed to be sufficient to 
meet long-term needs, but demand management 
interventions (leakage management, water 
conservation) are included in the long-term 
planning.Water resources are plentiful, reliable, and easily 
extracted.

Although operational and financial considerations may allow a long-term ILI greater than 8.0, such a level of leakage is not an effective utilization of water 
as a resource.  Setting a target level greater than 8.0 - other than as an incremental goal to a smaller long-term target - is discouraged.

If the calculated Infrastructure Leakage Index (ILI) value for your system is 1.0 or less, two possibilities exist.   a) you are maintaining your leakage at low 
levels in a class with the top worldwide performers in leakage control.  b) A portion of your data may be flawed, causing your losses to be greatly 
understated.  This is likely if you calculate a low ILI value but do not employ extensive leakage control practices in your operations.  In such cases it is 
beneficial to validate the data by performing field measurements to confirm the accuracy of production and customer meters, or to identify any other 
potential sources of error in the data.  

Water resources can be developed or purchased 
at reasonable expense; periodic water rate 
increases can be feasibly imposed and are 
tolerated by the customer population.

Cost to purchase or obtain/treat water is low, as 
are rates charged to customers.

Existing water supply infrastructure capability is 
sufficient to meet long-term demand as long as 
reasonable leakage management controls are in 
place.

Superior reliability, capacity and integrity of the 
water supply infrastructure make it relatively 
immune to supply shortages.

Financial Considerations

Once data have been entered into the Reporting Worksheet, the performance indicators are automatically calculated.  How does a water utility operator know how 
well his or her system is performing?  The AWWA Water Loss Control Committee provided the following table to assist water utilities is gauging an approximate 

Infrastructure Leakage Index (ILI) that is appropriate for their water system and local conditions.  The lower the amount of leakage and real losses that exist in the 
system, then the lower the ILI value will be. 

Note: this table offers an approximate guideline for leakage reduction target-setting.  The best means of setting such targets include performing an economic 
assessment of various loss control methods.  However, this table is useful if such an assessment is not possible. 

For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achieved.

Water resources are costly to develop or 
purchase; ability to increase revenues via water 
rates is greatly limited because of regulation or low 
ratepayer affordability.

Water Resources Considerations

Available resources are greatly limited and are 
very difficult and/or environmentally unsound to 
develop.  

Operational Considerations

American Water Works Association.
Copyright © 2014, All Rights Reserved.

WAS v5.0

Prepared by Civiltec Engineering AWWA Free Water Audit Software v5.0 Loss Control Planning     23
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APPENDIX M – 2015 SAFE YIELD RESET AGREEMENT
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Appendix M 
2015 Safe Yield Reset Agreement 

 
  



2015 SAFE YIELD RESET AGREEMENT 

WHEREAS, the Parties to this 2015 Safe Yield Reset Agreement (hereinafter, 
the "Agreement") are Parties or successors to Parties in Chino Basin Municipal Water 
District v. Cfty of Chino (San Bernardino Superior Court Case No. 51010) and the 
Judgment in that case set the Safe Yield of the Chino Basin at 140,000 acre-feet per 
year (AFY), but reserved continuing jurisdiction to the Court to amend the Judgment, 
inter alia, to redetermine the Safe Yield after the first 10 years of operation of the 
Physical Solution established under the Judgment; 

WHEREAS, the Parties to the Judgment have executed; and Watermaster, with 
the advice and consent of the Pools and Advisory Committees, has endorsed; and the 
Court has approved, the following agreements to implement the Physical Solution 
("Court Approved Management Agreements"): 

[1] the Chino Basin Peace Agreement, dated June 29, 2000, as subsequently 
amended in September 2004 and December 2007; 

[2] the Peace II Measures (Court approved on December 21, 2007); 

[3] the OBMP Implementation Plan dated June 29, 2000, as supplemented in 
December 2007; 

[4] the Recharge Master Plan, dated 1998, as updated in 2010 and amended in 
2013; 

[5] the Watermaster Rules and Regulations dated June 2000, as amended; 

[6] the October 8, 2010 Order Approving Watermaster's Compliance with 
Condition Subsequent Number Eight and Approving Procedures to be used to 
Allocated Surplus Agricultural Pool Water in the Event of a Decline in Safe 
Yield and 

[7] Watermaster Resolution 2010-04 ("Resolution of the Chino Basin 
Watermaster regarding Implementation of the Peace II Agreement and the 
Phase III Desalter Expansion in Accordance with the December 21, 2007 Order 
of the San Bernardino Superior Court); 

WHEREAS, the parties to this Agreement have reviewed evidence that the 
conditions affecting the Safe Yield of the Basin have changed.since the Judgment was 
entered in 1978 and evidence supporting reset of the Safe Yield of the Basin to 
135,000 AFY; 

WHEREAS, questions have arisen concerning the interpretation and 
implementation of the Judgment and the Court Approved Management Agreements, 
and the Parties to this Agreement intend to address those questions and settle their 
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disputes and compromise their respective claims as to the subject matter set forth 
herein as expressly provided for in this Agreement; 

WHEREAS, the Parties intend this Agreement to be consistent with, and 
further the implementation of, the Judgment and the Court Approved Management 
Agreements. The terms of this Agreement shall not constitute an amendment to the 
Judgment or the Court Approved Management Agreements, but shall be construed 
and implemented consistently with the Judgment and Court Approved Management 
Agreements; and 

NOW, THEREFORE, in consideration of the mutual promises specified herein 
and by conditioning their performance under this Agreement upon the conditions 
precedent set forth in Article 2 herein, and for other good and valuable consideration, 
the Parties agree as follows: 

1.1 

ARTICLE 1 
DEFINITIONS AND RULES OF CONSTRUCTION 

Definitions. 

(a) "2001-2014 Stormwater Recharge Program" means those 
specific recharge projects that were previously approved and initiated 
by Watermaster during production years 2001-2014 ( e.g., Chino Basin 
Facilities Improvement Plan, and Chino Basin Facilities Improvement 
Plan II). The 2001-2014 Stormwater Recharge Program does not 
include projects identified in the 2013 Amendment to the 2010 
Recharge Master Plan Update. 

(b) "Advisory Committee" shall have the meaning as used in the 
Judgment for the Advisory Committee. 

(c) "Agricultural Pool" shall have the meaning of Overlying 
(Agricultural) Pool as used in the Judgment and shall include all its 
members. 

( d) "Appropriative Pool" shall have the meaning as used in the 
Judgment and shall include all its members. 

(e) "Assessment Package" means Watermaster's annual report of 
that title, which summarizes allocations of Production rights, 
Production, and related data ( e.g., water transfers, storage accounting) 
relative to the previous Production Year. Based on this information, 
the report includes the calculation of each Party's share of Assessments 
for the applicable fiscal year's Watermaster-approved budget. 
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(f) "Best Efforts" means reasonable diligence and reasonable 
efforts under the totality of the circumstances. Indifference and 
inaction do not constitute Best Efforts. Futile action( s) are not required. 

(g) "Chino Basin" or "Basin" means the groundwater basin 
underlying the area shown on Exhibit "B" to the Judgment and within 
the boundaries described on Exhibit "K" to the Judgment. 

(h) "Desalter" and "Desalters" means the Chino I Desalter, Chino I 
Desalter Expansion, the Chino II Desalter and Future Desalters, 
consisting of all the capital facilities and processes that remove salt 
from Basin Water, including extraction wells, transmission facilities for 
delivery of groundwater to the Desalter, Desalter treatment and 
delivery facilities for the Desalter water including pumping and storage 
facilities, and treatment and disposal capacity in the SARI System. 

(i) "Effective Date" means the date upon which all conditions 
precedent, described in Article 2.1, are satisfied. 

U) "Hydraulic Control" means the reduction of groundwater 
discharge from the Chino North Management Zone to the Santa Ana 
River to de minimus quantities. The Chino North Management Zone is 
defined in the 2004 Basin Plan Amendment (RWQCB resolution RB-
2004-001) attached to the Peace II Agreement as Exhibit "B.". 

(k) "Material Physical Injury" means material injury that is 
attributable to the Recharge, Transfer, storage and recovery, 
management, movement or Production of water, or implementation of 
the OBMP, including, but not limited to, degradation of water quality, 
liquefaction, land subsidence, increases in pump lift (lower water 
levels) and adverse impacts associated with rising groundwater. 
Material Physical Injury does not include "economic injury" that results 
from other than physical causes. Once fully mitigated, physical injury 
shall no longer be considered to be material. 

(I) "Net New Recharge" means the stormwater recharge caused by 
the implementation of a Post-2014 Stormwater Recharge Project, upon 
its construction and operation, less the decrease in recharge at 
stormwater recharge projects existing at the time of implementation, 
which decrease is attributable to the new projects. 

(m) "New Yield" means proven increases in yield in quantities 
greater than historical amounts from sources of supply including, but 
not limited to, capture of rising water, capture of available storm flow, 
operation of the Desalters (including the Chino I Desalter), induced 
Recharge and other management activities implemented and 
operational after June 1, 2000. 
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(n) "Non-Agricultural Pool" shall have the meaning as used in the 
Judgment for the Overlying (Non-Agricultural) Pool and shall include 
all its members. 

( o) "Operating Safe Yield" means the annual amount of 
groundwater which Watermaster shall determine, pursuant to criteria 
specified in Exhibit "I" to the Judgment, can be Produced from Chino 
Basin by the Appropriative Pool parties free of Replenishment 
obligation under the Physical Solution. Watermaster shall include any 
New Yield in determining Operating Safe Yield. 

(p) "Participation Share" means a member of the Appropriative 
Pool's prescribed share of the potential Post-2014 Stormwater 
Recharge Project Net New Recharge benefits and corresponding 
financial obligations. 

( q) "Party" means a party to this Agreement. 

(r) "Party to the Judgment" means a party to the Judgment 
regardless of whether it has executed this Agreement. 

(s) "Physical Solution" shall have the meaning of Physical Solution 
as described in the Judgment. 

(t) "Post-2014 Stormwater Recharge Program" means a suite of 
Post-2014 Stormwater Recharge Projects that are considered together 
for approval and initiation. 

(u) "Post-2014 Stormwater Recharge Project" means a stormwater 
recharge project, including the improvement of a previously existing 
project, that was not in existence in Production Year 2014 but is 
approved and initiated thereafter (i.e., a project other than those within 
the 2001-2014 Stormwater Recharge Program) and is included within 
a Post-2014 Stormwater Recharge Program. 

(v) "Produce" or "Produced" means to pump or extract 
groundwater from the Chino Basin. 

(w) "Production" means the annual quantity, stated in acre-feet, of 
water Produced from the Chino Basin. 

(x) "Production Year" means the fiscal year, July 1 through June 30 
following, for which Production and related data are used to calculate 
the Assessment Package of the following year. 

(y) "Re-Operation" means the controlled overdraft of the Basin by 
the managed withdrawal of groundwater Production for the Desalters 
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1.2 

and the potential increase in the cumulative un-replenished Production 
from 200,000 acre-feet authorized by Paragraph 3 of the Engineering 
Appendix attached as Exhibit "I" to the Judgment, to 600,000 acre-feet 
for the express purpose of securing and maintaining Hydraulic Control 
as a component of the Physical Solution. 

(z) "Reset Technical Memorandum" means the memorandum 
attached hereto and incorporated herein as Exhibit "A," which sets 
forth the methodology pursuant to which the Safe Yield is evaluated or 
reset. 

(aa) "Safe Yield" shall have the meaning of Safe Yield as used in the 
Restated Judgment. 

(bb) "Safe Storage Reserve" shall mean the 130,000 AF reserve 
composed of stored water held in the non-Supplemental Water storage 
accounts of individual members of the Appropriative Pool, that may be 
conditionally accessed as described in Paragraph 6.2 of this Agreement. 

(cc) "Storage Management Plan" shall mean a long-term plan for 
ensuring that, consistent with Program Elements 8 and 9 of the 
Optimum Basin Management Program Implementation Plan and 
section 5.2 of the Peace Agreement, use of the Basin's Safe Storage 
Capacity, as defined in the Optimum Basin Management Program 
Implementation Plan, is safe, sustainable, and will not cause Material 
Physical Injury or undesirable results. 

(dd) "Supplemental Water" includes both water imported to Chino 
Basin from outside Chino Basin Watershed and reclaimed water. 

(ee) Unless otherwise expressly provided herein, all definitions set 
forth in the Peace Agreement, the Peace II Agreement, and the Restated 
Judgment are applicable to the terms as they are used herein. 

Rules of Construction. 

(a) Unless the context clearly requires otherwise: 

(i) The plural and singular forms include the other; 

(ii) "Shall," "will," "must," and "agrees" are each mandatory; 

(iii) "May" is permissive; 

(iv) "Or" is not exclusive; 

(v) "Includes" and "including" are not limiting; and 
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(vi) "Between" includes the ends of the identified range. 

(b) Headings at the beginning of Articles, Paragraphs and 
Sub paragraphs of this Agreement are solely for the convenience 
of the Parties, are not a part of this Agreement and shall not be 
used in construing it. 

(c) The masculine gender shall include the feminine and neuter 
genders and vice versa. 

( d) The word "person" shall include individual, partnership, 
corporation, limited liability company, business trust, joint 
stock company, trust, unincorporated association, joint venture, 
governmental authority, water district and other entity of 
whatever nature. 

(e) Reference to any agreement (including this Agreement), 
document, or instrument means such agreement, document, 
instrument as amended or modified and in effect from time to 
time in accordance with the terms thereof and, if applicable, the 
terms thereof. 

(f) Except as specifically provided herein, reference to any law, 
statute or ordinance, regulation or the like means such law as 
amended, modified, codified or reenacted, in whole or in part 
and in effect from time to time, including any rules and 
regulations promulgated thereunder. 

(g) In the event of a conflict between this Agreement and the 
Judgment, the Judgment shall prevail. The terms of the Peace 
Agreement, Peace II Agreement, and this Agreement shall be 
construed as an integrated set of agreements; but, where the 
subject matter of this Agreement expressly provides guidance, 
direction, construction, or interpretation, those terms of this 
Agreement shall prevail. 

1.3 Incorporation of Recitals and Exhibits. The Recitals set forth above are 
incorporated in this Agreement and made a part hereof. All exhibits attached hereto 
are incorporated by this reference as though fully stated herein. 

1.4 Reservation of Discretion. Execution of this Agreement is not intended 
to commit any Party to undertake a project without compliance with CEQA or to 
commit the Parties individually or collectively to any specific course of action, which 
would result in the present approval of a future project. 

1.5 Commitments are Consistent with CEQA. The Parties acknowledge and 
agree that this Agreement provides for the further administration of the Judgment by 
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Watermaster following the reset of the Safe Yield, pursuant to the Court's continuing 
jurisdiction, and that no commitment is being made to carry out any "project" within 
the meaning of CEQA unless and until the environmental review and assessment that 
may be required by CEQA for that defined "project" have been completed. 

ARTICLE2 
CONDITIONS PRECEDENT 

2.1 Performance under Articles 3 through 10 is Subject to Satisfaction of 
the Conditions Precedent. Each Party's obligations under this Agreement are subject 
to the satisfaction of the following conditions precedent on or before the dates 
specified below, unless satisfaction of a specified condition is waived in writing by all 
other Parties; 

(a) Watermaster approval of Resolution 2015-06 in the form 
attached hereto as Exhibit "F", including the following 
Attachments thereto: 

(i) 2015 Safe Yield Reset Agreement; 

(ii) Proposed Order amending Paragraph 6 of the Restated 
Judgment; and 

(iii) Amended schedule for access to Re-Operation water. 

(b) Court orders: 

(i) Amending Paragraph 6 of the Restated Judgment, as 
shown in Exhibit "B" to Resolution 2015-06, to provide 
that the Safe Yield of the Chino Basin is 135,000 acre feet 
per year; 

(ii) Amending the schedule for access to Re-Operation water 
as shown in Exhibit "C" to Resolution 2015-06; and 

(iii) Directing Watermaster to proceed in accordance with 
the terms of the Agreement on Redetermination and 
Reset of Safe Yield, as embodied in Resolution 2015-06. 

ARTICLE 3 
MUTUAL ACKNOWLEDGEMENT AND COVENANTS 

3.1 Acknowledgment of Safe Yield Reset. The collective actions of 
Watermaster set forth in Watermaster Resolution 2015-06 and the Attachments 
thereto constitute further actions by Watermaster in implementing the OBMP 
Implementation Plan and administration of the Judgment post-reset in accordance 
with the Judgment 
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3.2 Non-Opposition. No Party shall oppose Watermaster's administration 
of the Judgment as set forth in this Agreement. Notwithstanding this covenant, no 
Party shall be limited in its right of participation in all functions of Watermaster as 
they are provided in the Judgment nor shall a Party to the Judgment be precluded 
from seeking judicial review (i) ofWatermaster actions not related to this Agreement; 
or (ii) to determine the consistency of Watermaster actions with this Agreement, 
pursuant to the Judgment or as otherwise provided in this Agreement. 

3.3 Consent to Amendments. Each Party expressly consents to the 
amendment of Paragraph 6 of the Restated Judgment and to the amendment to the 
schedule for access to Re-Operation water set forth in Watermaster's Resolution 
2015-06. 

3.4 Stewardship. Each of the Parties acknowledges its individual duty and 
the collective stewardship obligation of all Parties to the Judgment to manage the 
precious water resources of this State, and, more specifically, all waters of the Chino 
Basin, in accordance with the Constitutional requirements set forth in Article X, 
section 2 of the California Constitution, which states, in part: 

It is hereby declared that because of the conditions 
prevailing in this State the general welfare requires that 
the water resources of the State be put to beneficial use 
to the fullest extent of which they are capable, and that 
the waste or unreasonable use or unreasonable method 
of use of water be prevented, and that the conservation 
of such waters is to be exercised with a view to the 
reasonable and beneficial use thereof in the interest of 
the people and for the public welfare. 

The Parties will exercise their best efforts toward the optimization of groundwater 
management in the Basin to ensure the maximum reasonable and beneficial use 
thereof. 

3.5 Supplemental Water Recharge. The Parties acknowledge the 
obligations of Watermaster, pursuant to Peace Agreement sections 5.1 and Peace II 
Agreement section 8.4, to exercise Best Efforts to direct Recharge relative to 
Production in each area and sub-area of the Basin to achieve and maintain long term 
balance between total Recharge and discharge and to promote the goal of equal 
access to groundwater within all areas and sub-areas of the Basin, and to direct wet 
water Supplemental Water recharge to Management Zone 1 in an amount equal to or 
greater than 6,500 AFY. 

ARTICLE4 
SAFE YIELD RESET 

4.1 Safe Yield Reset. Consistent with the prior orders of the Court pursuant 
to its continuing jurisdiction, effective July 1, 2010 and continuing until June 30, 2020, 
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the Safe Yield for the Basin is reset at 135,000 AFY. For all purposes arising under the 
Judgment, the Peace Agreement(s) and the OBMP Implementation Plan, the Safe Yield 
shall be 135,000 AFY, without exception, unless and until Safe Yield is reset in 
accordance with the procedures set forth in this Article 4, and determined by the 
Court pursuant to its retained continuing jurisdiction. Any reduction in Safe Yield 
pursuant to Paragraph 5.2(b), below, shall be a reduction from this 135,000 AFY. 

4.2 Scheduled Reset. Watermaster will initiate a process to evaluate and 
reset the Safe Yield by July 1, 2020 as further provided herein. Subject to the 
provisions of Paragraph 4.3 below, the Safe Yield, as it is reset effective July 1, 2020 
will continue until June 30, 2030. Watermaster will initiate the reset process no later 
than January 1, 2019, in order to ensure that the Safe Yield, as reset, may be approved 
by the Court no later than June 30, 2020. Consistent with the provisions of the OBMP 
Implementation Plan, thereafter, Watermaster will conduct a Safe Yield evaluation 
and reset process no less frequently than every ten years. This Paragraph is deemed 
to satisfy Watermaster's obligation, under Paragraph 3.(b) of Exhibit "I" to the 
Restated Judgment, to provide notice of a potential change in Operating Safe Yield. 

4.3 Interim Correction. In addition to the scheduled reset set forth in 
Paragraph 4.2 above, the Safe Yield may be reset in the event that, with the 
recommendation and advice of the Pools and Advisory Committee and in the exercise 
of prudent management discretion described in Paragraph 4.S(c), below, 
Watermaster recommends to the Court that the Safe Yield must be changed by an 
amount greater (more or less) than 2.5% of the then-effective Safe Yield. 

4.4 Safe Yield Reset Methodology. The Safe Yield has been reset effective 
July 1, 2010 and shall be subsequently evaluated pursuant to the methodology set 
forth in the Reset Technical Memorandum attached hereto and incorporated herein 
as Exhibit "A". The reset will rely upon long-term hydrology and will include data 
from 1921 to the date of the reset evaluation. The long-term hydrology will be 
continuously expanded to account for new data from each year, through July 2030, as 
it becomes available. This methodology will thereby account for short-term climatic 
variations, wet and dry. Based on the best information practicably available to 
Watermaster, the Reset Technical Memorandum sets forth a prudent and reasonable 
professional methodology to evaluate the then prevailing Safe Yield in a manner 
consistent with the Judgment, the Peace Agreements, and the OBMP Implementation 
Plan. In furtherance of the goal of maximizing the beneficial use of the waters of the 
Chino Basin, Watermaster, with the recommendation and advice of the Pools and 
Advisory Committee, may supplement the Reset Technical Memorandum's 
methodology to incorporate future advances in best management practices and 
hydrologic science as they evolve over the term of this Agreement. 

4.5 Annual Data Collection and Evaluation. In support of its obligations to 
undertake the reset in accordance with the Reset Technical Memorandum, 
Watermaster shall annually undertake the following actions: 
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(a) Ensure that, unless a Party to the Judgment is excluded from 
reporting, all production by all Parties to the Judgment is 
metered, reported, and reflected in Watermaster's approved 
Assessment Packages; 

(b) Collect data concerning cultural conditions annually, with 
cultural conditions including, but not limited to, land use, water 
use practices, production, and facilities for the production, 
generation, storage, recharge, treatment, or transmission of 
water; 

( c) Evaluate the potential need for prudent management discretion 
to avoid or mitigate undesirable results including, but not 
limited to, subsidence, water quality degradation, and 
unreasonable pump lifts. Where the evaluation of available data 
suggests that there has been or will be a material change from 
existing and projected conditions or threatened undesirable 
results, then a more significant evaluation, including modeling, 
as described in the Reset Technical Memorandum, will be 
undertaken; and, 

( d) As part of its regular budgeting process, develop a budget for the 
annual data collection, data evaluation, and any scheduled 
modeling efforts, including the methodology for the allocation 
of expenses among the Parties to the Judgment. Such budget 
development shall be consistent with section 5.4(a) of the Peace 
Agreement. 

4.6 Modeling. Watermaster shall cause the Basin Model to be updated and 
a model evaluation of Safe Yield, in a manner consistent with the Reset Technical 
Memorandum, to be initiated no later than January 1, 2024, in order to ensure that 
the same may be completed by June 30, 2025. 

4. 7 Peer Review. The Pools shall be provided with reasonable opportunity, 
no less frequently than annually, for peer review of the collection of data and the 
application of the data collected in regard to the activities described in Paragraphs 
4.4, 4.5, and 4.6 above. 

4.8 No Retroactive Accounting. Notwithstanding that the initial Safe Yield 
reset, described in Paragraph 4.1, above, shall be effective as of July 1, 2010, 
Watermaster will not, in any manner, including through the approval of its 
Assessment Packages, seek to change prior accounting of the prior allocation of Safe 
Yield and Operating Safe Yield among the Parties to the Judgment for production 
years prior to July 1, 2014. 
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ARTICLE 5 
WATERMASTER ACCOUNTING 

5.1 Stormwater Recharge. After the Effective Date and until termination of 
this Agreement, the Parties expressly consent to Watermaster's accounting for Basin 
recharge arising from stormwater as follows: 

(a) 

(b) 

2001-2014 Stormwater Recharge Program. Stormwater 
recharge that arises from or is attributable to the 2001-2014 
Storm water Recharge Program shall be: (i) New Yield for the 
period 2001-2014 in the manner that it has been distributed 
through approved Watermaster Assessment Packages; and (ii) 
Safe Yield in each subsequent year. For the 2001-2014 
Stormwater Recharge Program, Watermaster shall cause no 
reduction against Safe Yield requiring supplementation by the 
reallocation of a portion of the unproduced Overlying 
(Agricultural) Pool's share of the Basin's Safe Yield. 

Post-2014 Stormwater Recharge Projects. For the remainder of 
the term of the Peace Agreement, inclusive of an extension term, 
if any, stormwater recharge that arises from or is attributable to 
Post-2014 Stormwater Recharge Projects shall be allocated as 
set forth in this Paragraph 5.1(b). 

(i) Interim Accounting Between Resets. For any and all 
Post-2014 Stormwater Recharge Projects completed in 
the interim periods between subsequent Safe Yield 
resets, Net New Recharge attributable to specific Post-
2014 Stormwater Recharge Projects shall be New Yield, 
as that term is defined in the Peace Agreement and will 
be allocated based upon observed and quantified annual 
net-increases rather than projected future estimates of 
annual performance. New Yield attributable to Post-
2014 Stormwater Recharge Projects shall be credited 
annually to the Project participants, in the Production 
Year in which such New Yield actually arises. Post-2014 
Stormwater Recharge Project New Yield is in addition to 
Safe Yield and therefore by definition it shall cause no 
reduction against Safe Yield requiring supplementation 
by the reallocation of a portion of the unproduced 
Overlying (Agricultural) Pool's share of the Basin's Safe 
Yield. 

(ii) Post-Safe Yield Reset Accounting for Post-2014 
Stormwater Recharge Projects. Upon any reset of the 
Safe Yield after 2015, any Net New Recharge that occurs 
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(c) 

as a result of specific Post-2014 Stormwater Recharge 
Projects that have been previously approved and fully 
implemented at the time of the reset shall be considered 
as a potential change in cultural conditions as 
provided in the Reset Technical Memorandum and 
thereafter considered a component of the Safe Yield if the 
Post-2014 Stormwater Recharge Projects to which the 
Net New Recharge is attributable have been constructed 
and in operation for a minimum of five (5) years prior to 
the reset. The Net New Recharge will be measured and 
accounted for and will be made available exclusively to 
the members of the Appropriative Pool in accordance 
with Paragraph 5.l(c) below. Following a reset of the 
Safe Yield, Post-2014 Stormwater Recharge Project 
recharge will be included within Safe Yield and its 
separate measurement and allocation shall cause no 
reduction against Safe Yield requiring supplementation 
by the reallocation of a portion of the unproduced 
Overlying (Agricultural) Pool's share of the Basin's Safe 
Yield. Moreover, Post-2014 Stormwater Recharge 
Projects that have been fully constructed and in 
operation for less than five (5) years or the Net New 
Recharge from which is otherwise not included as a 
component of Safe Yield pursuant to the Reset Technical 
Memorandum, will be treated "as if' the Net New 
Recharge were Safe Yield for the limited and exclusive 
purpose of quantifying the annual supplementation by 
the reallocation of a portion of the unproduced Overlying 
(Agricultural) Pool's share of the Basin's Safe Yield. To 
assist the Parties to the Agreement in their 
understanding of this section, examples of how 
Watermaster will conduct the accounting described in 
this Section 5.l(b)(ii) are included in Exhibit "B" hereto. 

Participation in Post-2014 Stormwater Recharge Programs. 
The Parties contemplate that Post-2014 Stormwater Recharge 
Projects, such as those projects described in Watermaster's 
Court-approved 2013 Amendment to 2010 Recharge Master 
Plan Update, may be completed after the Effective Date, as part 
of suites of such Projects (each suite of Projects, a "Post-2014 
Stormwater Recharge Program" and collectively, "Post-2014 
Stormwater Recharge Programs"). Watermaster shall prepare 
an estimate of the Net New Recharge projected to arise from or 
be attributable to proposed Post-2014 Stormwater Recharge 
Programs. Based on this pre-approval estimate, Watermaster 
shall quantify each member of the Appropriative Pool's 
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proportionate share of the potential Net New Recharge benefits 
in accordance with its percentage of Operating Safe Yield and 
calculate its corresponding capital financing obligations. Each 
Appropriative Pool member's proportionate share of the 
potential Program Net New Recharge benefits and 
corresponding financing obligations shall be referred to as its 
"Participation Share" in the Program. The Participation Shares 
in a particular Program shall remain unchanged regardless of 
actual Program yield. Within six months of the Effective Date, 
Watermaster, with the recommendation and advice of the Pools 
and Advisory Committee, will develop rules and regulations for 
the definition of Post-2014 Stormwater Programs and 
Participation Shares therein. 

Any member of the Appropriative Pool may elect, in its 
discretion, not to participate in certain Post-2014 Stormwater 
Recharge Programs. In the case a member of the Appropriative 
Pool has cast a final vote against an approved Post-2014 
Stormwater Recharge Program, then that member may elect, in 
its complete discretion, to opt out of its Participation Share, by 
providing written notice to the members of the Appropriative 
Pool, within ninety (90) days of the approval of the Post-2014 
Stormwater Recharge Program. Notice shall be provided 
through a request that the election be placed on the agenda of a 
regularly scheduled meeting of the Appropriative Pool, and 
offering the other members of the Appropriative Pool the right 
to assume its respective Participation Share of stormwater 
recharge New Yield or Safe Yield attributable to the Post-2014 
Stormwater Recharge Program, along with the Pool member's 
assumption of all applicable rights and responsibilities. 

(i) In the event that one or more members of the 
Appropriative Pool voting against the approval of a Post-
2014 Stormwater Recharge Program elects to opt out of 
its Participation Share therein, each shall permanently 
waive and relinquish, without limitation, all right to all 
the benefits accruing under its Participation Share of a 
Post-2014 Stormwater Recharge Program; 

(ii) An Appropriative Pool member electing to opt out of 
participation in a Post-2014 Stormwater Recharge 
Program shall be assigned no further financial obligation 
attributable to a Participation Share in the Post-2014 
Stormwater Recharge Program that was the subject of 
the election; 
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(iii) Fontana Water Company (FWC), a member of the 
Appropriative Pool, and any successor in interest 
thereto, shall have the first priority and exclusive right 
and obligation to acquire the Participation Shares, 
representing up to 2,000 AFY (cumulative maximum) of 
projected annual average recharge arising from or 
attributable to one or more Post-2014 Stormwater 
Recharge Programs, which may be made available by one 
or more members of the Appropriative Pool opting out of 
the Post-2014 Stormwater Recharge Programs. If 
Participation Shares in Post-2014 Stormwater Recharge 
Programs are available in excess of FWC's first priority 
right of up to 2,000 AFY under this provision, then each 
member of the Appropriative Pool may elect to 
participate in the acquisition of the excess Participation 
Shares along with its corresponding assumption of 
duties associated therewith. Available Participation 
Shares shall be distributed among the members of the 
Appropriative Pool electing to acquire the Participation 
Shares, pro rata based on the total number of members 
electing to acquire, including FWC. The acquisition of 
any obligations and benefits pursuant to this Paragraph 
shall survive the expiration of the Peace Agreement, for 
the life of the Post-2014 Stormwater Recharge Program, 
pursuant to the same terms and conditions generally 
applicable to all Project Participants. 

(iv) FWC shall have a right of first refusal (ROFR) as to any 
transfer, lease, or assignment ( collectively "transfer") of 
any portion of a Participation Share by any member of 
the Appropriative Pool until a cumulative maximum of 
2,000 AFY of Participation Shares has been acquired by 
FWC. Any member of the Appropriative Pool desiring to 
transfer any portion of its Participation Share will 
provide sixty (60) days written notice of its intention to 
transfer to FWC along with a copy of any agreement and 
accompanied by a reasonable description of the transfer. 
Upon its receipt of written notice, FWC may, in its 
complete discretion, elect to match the offer and the 
Appropriative Pool member providing its notice of 
intention to transfer must sell the identified 
Participation Shares. After FWC has acquired a 
cumulative total of 2,000 AFY of Participation Shares, its 
right to share in Post-2014 Stormwater Recharge 
Programs shall be limited to the provisions of Paragraph 
5.l(c)(iii) above. FWC's ROFR, as described in this 
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Section 5.1 ( c) (iv), shall be limited only to those transfers 
as to which the City of Ontario is not the proposed 
transferee. 

5.2 Desalter-Induced Recharge. After the Effective Date and until 
termination of this Agreement, the Parties expressly consent to Watermaster's 
accounting for Basin recharge arising from or attributable the Desalters as follows: 

(a) 2001-2014 Desalter-lnduced Recharge. Induced recharge that 
arises from or is attributable to the Desalters for the period of 
production years 2001-2014 shall be accounted for as Safe 
Yield, in the manner it has been distributed through approved 
Watermaster Assessment Packages, shall not be considered 
New Yield, and shall not be considered to have been available 
for production by the Desalters. 

(b) 2015-2030 Desalter-Induced Recharge. For the production 
years of 2015- 2030, Watermaster shall account for induced 
recharge that arises from or is attributable to the Desalters as 
equal to fifty (SO) percent of the total Desalter Production 
during each applicable production year up to a maximum of 
twenty-thousand (20,000) AFY of recharge. Consistent with 
Paragraph 6.2(a)(iii) of the Peace II Agreement, Watermaster 
shall deem the induced recharge as having been produced by 
the Desalters. During each applicable production year, 
Watermaster shall reduce Safe Yield by an amount equal to fifty 
(SO) percent of the total Desalter Production, up to a maximum 
of twenty-thousand (20,000) AFY, and require a corresponding 
supplementation by the reallocation of available unproduced 
Agricultural Pool's share of the Basin's Safe Yield. 

(c) 

Claims for reallocation of the remaining unproduced quantity of 
the Agricultural Pool's share of Safe Yield shall be satisfied 
consistent with section 6.3(c) of Watermaster's Rules and 
Regulations, as amended as part of the Peace II Measures, and 
the October 8, 2010 Order Approving Watermaster's 
Compliance with Condition Subsequent Number Eight and 
Approving Procedures to be used to Allocated Surplus 
Agricultural Pool Water in the Event of a Decline in Safe Yield. 

2031-2060 Desalter-lnduced Recharge. Should the term of the 
Peace Agreement be extended pursuant to Paragraph 8.4 
thereof, the treatment of Desalter-Induced Recharge shall be 
subject to the negotiation of a new and separate agreement 
among the Parties to the Judgment. The accounting provided for 
in Section S.2(b), above, shall be without prejudice to the 
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negotiation of such a new and separate agreement among the 
Parties to the Judgment. Unless otherwise agreed by the Parties, 
during the extension term, Watermaster shall not consider such 
recharge to require supplementation by the reallocation of a 
portion of the unproduced Agricultural Pool's share of Safe 
Yield. 

5.3 Post-2030 Priority among Land Use Conversion and Early Transfer 
Claims. At the expiration of the Peace II Agreement, the Peace II provisions relating 
to the distribution of surplus (unpumped) water by the Agricultural Pool requiring 
that claims for the Early Transfer of 32,800 AFY and for Land Use Conversion be 
treated equally are expressly repealed, including (i) the amendment to Section 6.3( c) 
of Watermaster's Rules and Regulations, pursuant to the Peace II measures, and (ii) 
Section IIl.(6) of the October 8, 2010 Order Approving Watermaster's Compliance 
with Condition Subsequent Number Eight and Approving Procedures to be used to 
Allocate Surplus Agricultural Pool Water in the Event of a Decline in Safe Yield. In any 
Peace Agreement extension term, the previous changes to Restated Judgment, Exhibit 
"H'', Paragraph 10(b)(3)(i) effectuated by Paragraph 4.4(c) of the Peace Agreement, 
which, to the extent sufficient unallocated Safe Yield from the Agricultural Pool is 
available for conversion claims, allocate 2.0 acre-feet of unallocated Safe Yield water 
for each converted acre, shall remain in effect. 

ARTICLE6 
SAFE STORAGE MANAGEMENT 

6.1 Safe Storage Management. The following measures ensure that 
withdrawals of groundwater from authorized storage accounts within the Basin are 
safe, sustainable, and will not cause Material Physical Injury or undesirable results. 

6.2 Safe Storage Reserve. A Safe Storage Reserve is established in the 
amount of one hundred thirty thousand (130,000) AF. This quantity is sufficient to 
ensure protection against a precipitous drop in water levels, undesirable results, and 
Material Physical Injury while a Storage Management Plan is developed by the 
Parties. 

(a) The Safe Storage Reserve shall be composed of water in the non
Supplemental Water stored water accounts of members of the 
Appropriative Pool, apportioned among them in accordance 
with their relative percentages of their quantity of non
Supplemental Water held in groundwater storage on July 1, 
2015, consistent with the illustration shown in Exhibit "C," 
attached hereto, which utilizes existing July 1, 2014 
information. Watermaster will update Exhibit "C" and 
distribute the final table when the quantities of non
Supplemental water held in groundwater storage on July 1, 
2015 become available. For the avoidance of doubt, the Safe 
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Storage Reserve shall not include water in the non
Supplemental Water stored water accounts of members of the 
Non-Agricultural Pool. 

(b) Watermaster shall annually report, in its Assessment Package, 
the quantity of water in non-Supplemental stored water 
accounts of the members of the Appropriative Pool. In any 
production year in which Watermaster determines that less 
than one hundred fifty thousand (150,000) AF exist in non
supplemental stored water accounts, each member of the 
Appropriative Pool shall maintain a stored water balance in 
their non-supplemental stored water accounts in an amount 
equal to or greater than the quantity set forth in Exhibit "C" by 
the close of that production year. 

(i) Watermaster will provide written notice to the Chair of 
the Appropriative Pool within thirty (30) days of its 
determination that the cumulative quantity of non
supplemental stored water is less than one hundred fifty 
thousand (150,000) AF. 

(ii) Members of the Appropriative Pool shall not be 
restricted in their transactions (withdrawals and 
transfers to and from storage) unless and until 
Watermaster has provided notice of its determination 
that the cumulative quantity of non-supplemental stored 
water is less than one hundred fifty thousand (150,000) 
AF. Thereafter, and until quantities of non-supplemental 
stored water again exceed 150,000 AF, withdrawals from 
non-supplemental storage shall be subject to the 
provisions of Paragraph 6.l(c) below. 

If, within 24 months of the Effective Date, the Court has not 
approved a Storage Management Plan pursuant to Paragraph 
6.3, below, Watermaster, with the recommendation and advice 
of the Pools and Advisory Committee, will develop rules and 
regulations for the administration of its obligations under this 
Paragraph 6.2 (b). 

(c) Withdrawals from Safe Storage Reserve. Members of the 
Appropriative Pool may make temporary withdrawals from 
their portions of the Safe Storage Reserve, in the event of an 
emergency, and permanent withdrawals for Desalter 
Replenishment as set forth below: 

17 



(i) Emergency. Each member of the Appropriative Pool 
shall be allowed to temporarily withdraw a quantity 
equal to 10 /13 of its portion of the Safe Storage Reserve 
in the event that the member of the Appropriative Pool 
has made a finding, in its discretion, pursuant to Water 
Code section 350 or other applicable law, that the 
ordinary demands and requirements of its customers 
cannot be satisfied by its other supplies such that, 
without access to this water, it would have insufficient 
supplies for human consumption, sanitation, and fire 
protection. The availability of water for withdrawal 
pursuant to this provision is expressly conditioned upon 
the full replenishment, at the member's expense, of any 
temporary withdrawals within thirty six (36) months of 
the withdrawal, and upon a Watermaster finding that the 
withdrawal will not result in Material Physical Injury or 
undesirable results, consistent with the methodology 
defined in Exhibit "E" hereto. 

(ii) Withdrawal for Desalter Replenishment. After 2024, 
each member of the Appropriative Pool shall be allowed 
to withdraw a quantity equal to 3 /13 of its portion of the 
Safe Storage Reserve for the exclusive purpose of 
replenishment of Desalter production, consistent with 
Peace II Agreement section 6.2, Watermaster Resolution 
2010-04, dedication to Desalter Replenishment in 
furtherance of the OBMP Implementation Plan and the 
maintenance of Hydraulic Control. Any such withdrawal 
of this water is conditioned upon a Watermaster finding 
that the withdrawal will not result in Material Physical 
Injury or undesirable results, consistent with the 
methodology defined in Exhibit "ff' hereto. 

( d) The provisions of this Paragraph 6.2 shall remain in effect only 
until the Court has approved a Storage Management Plan 
pursuant to Paragraph 6.3, below. 

6.3 Development of Storage Management Plan. Within twenty four (24) 
months of the Effective Date, the Appropriative Pool, in coordination with other 
interested Pools and Parties to the Judgment, will exercise Best Efforts to develop and 
recommend, a Storage Management Plan to Watermaster and the Court for approval. 
Each of the Agricultural Pool Committee, the Non-Agricultural Pool Committee and 
the Appropriative Pool Committee must approve any Storage Management Plan 
before it may be presented to the Watermaster, provided that, at any time after 
exercising good faith and undertaking Best Efforts to reach a mutually acceptable 
agreement within one year from the initiation of negotiations, any Pool may submit 
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its proposal to Watermaster, and then to the Court, for review and approval. Pending 
the Court's approval of a Storage Management Plan, applications for the recharge, 
storage, and recovery of Supplemental Water will be administered in accordance with 
the Court Approved Management Agreements. 

6.4 Storage Losses. After the Effective Date and until termination of this 
Agreement, consistent with Exhibit "D" hereto, the "Post-Hydraulic Control uniform 
loss percentage of less than 1 percent/' as that terminology is used in Peace II 
Agreement 7.4(b ), shall be a uniform annual storage loss of 0.07 percent. Storage 
losses for storage accounts held by persons other than Parties to the Judgment, if any, 
will be consistent with the requirements of the Peace Agreements. This Paragraph 
6.4 shall have no effect on any agreements, in existence at the Effective Date, that 
provide for the exemption from storage losses of specific quantities of water resident 
in the Basin. 

ARTICLE 7 
SETTLEMENT AND RESERVATION OF RIGHTS 

7.1 Settlement. By execution of this Agreement, the Parties mutually and 
irrevocably fully settle their respective claims, rights and obligations, whatever they 
may be, regarding the timing and methodology of the 2015 Safe Yield Reset, and 
Watermaster's past and future accounting practices consistent with this Agreement 
for the apportionment of Basin recharge resulting from 2001-2014 Stormwater 
Recharge Program, Post-2014 Stormwater Recharge Projects, and Desalter-Induced 
Recharge. 

7.2 Reservation of Rights: General. Nothing herein shall be construed as 
precluding any Party to the Judgment from seeking judicial review of any 
Watermaster action on the grounds that Watermaster has failed to act in accordance 
with the Peace Agreement as amended, the Peace II Agreement, this Agreement, the 
Amended Judgment, the OBMP Implementation Plan as amended, and applicable law. 

7.3 Reservation of Rights: Desalter Replenishment. The Parties expressly 
reserve their respective rights and remedies arising from the Judgment and the Peace 
Agreements, whatever they may be, to pursue, promote, design, plan, finance and 
implement Desalter Replenishment in furtherance of the OBMP Implementation Plan 
and to allocate costs attributable thereto. Notwithstanding this reservation, the 
Parties expressly waive their right to seek a re-evaluation of Desalter Replenishment 
arising from Paragraph 6.2(b) of the Peace II Agreement. 

The rights and obligations of the Parties regarding Replenishment Assessments 
attributable to all Desalters in any renewal term of the Peace Agreement are subject 
to the negotiation of a new and separate agreement among the Parties to the 
Judgment. 

19 



ARTICLE 8 
TERM 

8.1 Commencement. This Agreement will become effective upon the 
satisfaction of all conditions precedent and shall expire on its termination, as 
described in Paragraph 8.2, below. 

8.2 Termination. This Agreement is coterminous with of the term of the 
Peace Agreement, including any extension thereto, and will expire of its own terms 
and terminate on the date of the Peace Agreement. 

8.3 Survival. Paragraphs 5.1(b )(ii) and 5.1( c) shall survive termination of 
this agreement. 

ARTICLE 9 
DISPUTE RESOLUTION 

9.1 Scope of Dispute Resolution. Disputes (Disputes) between the Parties 
other than those constituting an "Exclusion" ( defined below), shall be subject to the 
provisions of this Paragraph. 

9.2 Exclusions: 

9.3 

(a) Emergency. An emergency event which, if not promptly 
resolved may result in imminent danger to the public health, 
safety or welfare shall not be subject to dispute resolution. 

(b) Complete Discretion. Those matters reserved to the complete 
discretion of a Party under this Agreement shall not be subject 
to dispute resolution. 

(c) Review under the Judgment Unaffected. The rights and 
remedies of the Parties to the Judgment to seek review of 
Watermaster actions shall not be subject to dispute resolution. 

Disputes. 

(a) Each Party may submit any Dispute related to or arising under 
this Agreement to non- binding mediation by delivering a Notice 
of Dispute to the other Party; 

(b) The written Notice of Dispute prepared by the Party shall be 
delivered to the other Party in accordance with Section 10.13 of 
the Peace Agreement. The Notice of Dispute shall clearly 
describe the basis of the dispute and the Paragraphs of the 
Agreement under which the Dispute arises; 
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(c) The non-binding mediation shall be conducted by Judicial 
Arbitration Mediation Services (JAMS) or an equivalent 
mediation service agreed to by the Parties; 

( d) Unless otherwise agreed, a mediator shall be appointed within 
forty-five ( 45) days of the date the Notice of Dispute is delivered 
to hear the dispute and provide a written determination. The 
mediator shall be chosen jointly by the Parties. If the Parties 
cannot agree, the Court shall appoint the mediator. Employees 
or agents of Watermaster or any Party to the Judgment are 
ineligible to serve as the mediator; 

( e) The mediation shall be held within ninety (90) days of the date 
the Notice of Dispute is delivered; 

(f) Any statute oflimitations applicable to any claims, rights, causes 
of action, suits, or liabilities of whatever kind or nature, in law, 
equity or otherwise, whether known or unknown, shall be tolled 
during the mediation process. For purposes of this Paragraph, 
the mediation process shall commence upon the service of a 
Notice of Dispute to the other Party pursuant to Paragraph 
9.3(b) above. For purposes of this Paragraph, the mediation 
process shall be deemed complete ten (10) days after service of 
the mediator's written notice of the conclusion of the mediation. 

ARTICLE 10 
GENERAL PROVISIONS 

10.1 Construction of this Agreement. Each Party, with the assistance of 
competent legal counsel, has participated in the drafting of this Agreement and any 
ambiguity should not be construed for or against any Party on account of such 
drafting. 

10.2 Awareness of Contents/Legal Effect. The Parties expressly declare and 
represent that they have read the Agreement and that they have consulted with their 
respective counsel regarding the meaning of the terms and conditions contained 
herein. The Parties further expressly declare and represent that they fully 
understand the content and effect of this Agreement and they approve and accept the 
terms and conditions contained herein, and that this Agreement is executed freely 
and voluntarily. 

10.3 Amendments and/or Changes to Agreement. 

(a) Any amendments and/or changes to this Agreement must be in 
writing, signed by a duly authorized representative of the 
Parties hereto, and must expressly state the mutual intent of the 
Parties to amend this Agreement as set forth herein. The Parties 
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to this Agreement recogniz,e that the terms and conditions -of 
this Agreement., which are set forth herein in the Paragraphs 
p eceding this Paragraph, have b@@n arrived at through the 
collective negotiations by the Parties. 

(b} The Parties h.ereby agree that no amendments and/ or changes 
may be made to this Agreement without tlh.e express written 
approval of each Party to th is Agreement. provided that up on 
request, no such approval shall be unreasonably w·thheld. 

10.4 Counterparts, This Agreement may be executed in counterparts. This 
Agreement shaU become op,erative as soon as on~ counterpart lier-e,of has been 
executed by each Party. The counterparts so ex:ecuted sha.11 constitute on Agreemen·t 
no,twithstandi.11g that the signatures of all Parties do not appear on the same page. 

JN W1TN6SS WHEREOF~ the Parties hereto have .set forth their si.gnatu.res as of 
the date w.ritt,en below; 

DATBD: CITY OF ONTARIO 

By_· ---------

DAT D.: 

DATED: 

10/19/2015 

22 



CITY OF CHINO 

:By ________ _ 

DiATE.D: CUCAMONGA VAltEY \f ATER 

DIS]CT~ 

By ~ . 

DATED: MONTE VIS1'A WATER DISTRICT 

By~ 

DATED: PO.NTANA UNION WATER 
OOMP·· 

12-2-15 
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DATED: 

DATED: 

DATED: 

DATED: 

CITY OF CHINO HILLS 

By _________ _ 

JURUPA COMMUNITY SERVICES 
DISTRICT 

By _________ _ 

OVERLYING (AGRICULTURAL) 

POOL // ;J 
,qf7~~~ By ____ _____._ ____ _ 

APPROPRIATIVE POOL 

By _________ _ 
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DATED: 

DATED: 

11/,./ts 
I I 

DATEU. 

DAT'.BD: 

OVERLYING: (NON
AGRICULTURAi.,) POOL 

[NI.AND EMPIRE UTIL 
.A.GENCY 

'THR_EE VALLEYS MUN 
WATER DISTRICT 

WBSTERN :MUNICIPAL WATER 
DISTRICT 

By, ________ _ _ 
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DATED: 

DATED: 

DATED: 

ll-t(J-J£ 

DATED: 

SAN ANTONIO WATER COMPANY 

CHJNO BASIN WATER 
CONSERVATlON DISTRICT 

By _________ _ 

MONTE, VISTA .IRRUiATJON 
COMPANY 

FONTANA WATER COMPANY 
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EXHIBITS 

A. Reset Technical Memorandum 

B. Section 5.1(b)(ii) Accounting Examples 

C. Safe Storage Reserve Allocation Illustration 

D. Storage Losses Technical Memorandum 

E. Safe Storage Withdrawal Technical Memorandum 

F. Watermaster Resolution No. 2015-06 
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11 
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SUPERIOR COURT OF THE STATE OF CALIFORNIA 

FOR THE COUNTY OF SAN BERNARDINO 
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19 

20 

21 

22 

23 

CHINO BASIN MUNICIPAL WATER ) 
DISTRICT, ) 

) 
Plaintiff, ) :10. 164327 

} 
v. } .TTJDGMENT 

} 
CITY OF CHINO, et al. ) 

} 
Defendants. ) 

) 

I. INTRODUCTION 

1. Pleadings, Parties and Jurisdiction. The complaint here

in was filed on January 2, 1975, seeking an adjudication of water 

rights, injunctive relief and the imposition of a physical solu

tion. A first amended complaint was filed on July 16, 1976. The 

24 defaults of certain defendants have been entered, and certain 

25 other defendants dismissed. Other than defendants who have been 

26 

27 

28 

dismissed or whose defaults have been entered, all defendants have 

appeared herein. By answers and order of this court, the issues 

have been made those of a full inter se adjudication hetween the 



1 parties. This court has jurisdiction of the subject matter of 

2 this action and of the parties herein. 

3 2. Stipulation For Judgment. Stipulation for entry of 

4 judgment has been filed by and on behalf of a majority of the 

5 parties, representing a majority of the quantitative rights herein 

6 adjudicated. 

7 3. Trial; Findings and Conclusions. Trial was commenced on 

8 December 16, 1977, as to the non-stipulating parties, and findings 

9 of fact and conclusions of law have been entered disposing of the 

10 issues in the case. 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

4. Definitions. As used in this Judgment, the following 

terms shall have the meanings herein set forth: 

(a) Active Parties. All parties other than those who 

have filed with Watermaster a written waiver of service of 

notices, pursuant to Paragraph 58. 

(b) Annual or Year -- A fiscal year, July 1 through 

June 30, following, unless the context shall clearly indicate 

a contrary meaning. 

(c) Appropriative Right -- The annual production right 

of a producer from the Chino Basin other than pursuant to an 

overlying right. 

(d) Basin Water -- Ground water within Chino Basin which 

is part of the Safe Yield, Operating Safe Yield, or replen

ishment water in the Basin as a result of operations under the 

Physical Solution decreed herein. Said term does not include 

Stored Water. 

(e) CBMWD -- Plaintiff Chino Basin Municipal Water 

District. 
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(f) Chino Basin or Basin -- The ground water basin 

underlying the area shown as such on Exhibit "B" and within 

the boundaries described in Exhibit "K". 

(g) Chino Basin Watershed -- The surface drainage area 

tributary to and overlying Chino Basin. 

(h) Ground Water -- Water beneath the surface of the 

ground and within the zone of saturation, i.e., below the 

existing water table. 

(i) Ground Water Basin -- An area underlain by one or 

more permeable formations capable of furnishing substantial 

water storage. 

(j} Minimal Producer -- Any producer whose production 

does not exceed five acre-feet per year. 

(k) MWD The Metropolitan Water District of Southern 

California. 

(1) Operating Safe Yield -- The annual amount of ground 

water which Watermaster shall determine, pursuant to criteria 

specified in Exhibit 11 I 11 , can be produced from Chino Basin by 

the Appropriative Pool parties free of replenishment obliga

tion under the Physical Solution herein. 

(m) Overdraft -- A condition wherein the total annual 

production from the Basin exceeds the Safe Yield thereof. 

(n) Overlying Right -- The appurtenant right of an owner 

of lands overlying Chino Basin to produce water from the Basi 

for overlying beneficial use on such lands. 

(o) Person. Any individual, partnership, association, 

corporation, governmental entity or agency, or other organ

ization. 
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(p) PVMWD -- Defendant Pomona Valley Municipal Water 

District. 

{q) Produce or Produced -- To pump or extract ground 

water from Chino Basin. 

(r) Producer -- Any person who produces water from chino 

Basin. 

(s} Production -- Annual quantity, stated in acre feet, 

of water produced. 

(t) Public Hearing -- A hearing after notice to all 

parties and to any other person legally entitled to notice. 

{u) Reclaimed Water -- Water which, as a result of 

processing of waste water, is suitable for a controlled use. 

{v) Replenishment Water -- Supplemental water used to 

recharge the Basin pursuant to the Physical Solution, either 

directly by percolating the water into the Basin or indirectly 

by delivering the water for use in lieu of production and use 

of safe yield or Operating Safe Yield. 

(w) Responsible Party -- The owner, co-owner, lessee or 

other person designated by multiple parties interested in a 

well as the person responsible for purposes of filing reports 

hereunder. 

(x) Safe Yield -- The long-term average annual quantity 

of ground water {excluding replenishment or stored water but 

including return flow to the Basin from use of replenishment 

or stored water) which can be produced from the Basin under 

cultural conditions of a particular year without causing an 

undesirable result. 

(y) SBVMWD -- San Bernardino Valley Municipal Water 
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District. 

{z) State Water -- Supplemental Water imported through 

the State Water Resources Development System, pursuant to 

Chapter 8, Division 6, Part 6 of the Water Code. 

(aa) Stored Water -- Supplemental water held in storage, 

as a result of direct spreading, in lieu delivery, or other

wise, for subsequent withdrawal and use pursuant to agreement 

with Watermaster. 

(bb) Supplemental Water -- Includes both water imported 

to Chino Basin from outside Chino Basin Watershed, and re

claimed water. 

(cc) WMWD -- Defendant Western Municipal Water District 

of Riverside County. 

5. List of Exhibits. The following exhibits are attached to 

this Judgment and made~ part hereof: 

"A" -- "Location Map of Chino Basin" showing boundaries 

of Chino Basin Municipal Water District, and other geographic 

and political features. 

"B" "Hydrologic Map of Chino Basin" showing hydrologic 

features of Chino Basin. 

"C" Table Showing Parties in Overlying (Agricultural) 

Pool. 

"D" -- Table Showing Parties in overlying (Non-

agricultural Pool and Their Rights. 

"E" 

"F" 

II G" 

"H" 

Table Showing Appropriators and Their Rights. 

Overlying (Agricultural} Pool Pooling Plan. 

Overlying (Non-agricultural) Pool Pooling Plan. 

Appropriative Pool Pooling Plan. 
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Engineering Appendix. 

Map of In Lieu Area No. 1. 

Legal Description of Chino Basin. 

II. DECLARATION OF RIGHTS 

A. HYDROLOGY 

6. Safe Yield. The Safe Yield of Chino Basin is 140,000 acre 

8 feet per year. 

9 7. Overdraft and Prescriptive Circumstances. In each year 

10 for a period in excess of five years prior to filing of the First 

11 Amended Complaint herein, the Safe Yield of the Basin has been 

12 exceeded by the annual production therefrom, and Chino Basin is and 
~j: ii;!', 
o:: ~ ~: _ 13 has been for more than five years in a continuous state of over-

llli: 2 r!:!:~ 
u Ul c: - z z m 14 t .82a~~ draft. The production constituting said overdraft has been open, 
1,.C..1 111 mlL111 
0 c ~ !:: C::;"' 
~~~;!~~15 notorious, continuous, adverse, hostile and under claim of right . 
.J z .. ::i • "' 

Oti .02111 ... 16 c~ ~~ The circumstances of said overdraft have given notice to all 
II, 0~ 
< N-

17 parties of the adverse nature of such aggregate over-production. 

18 

19 

B. WATER RIGHTS IN SAFE YIELD 

8. Overlying Rights. The parties listed in Exhibits "C" and 

20 "D" are the owners or in possession of lands which overlie Chino 

21 Basin. As such, said parties have exercised overlying water 

22 rights in Chino Basin. All overlying rights owned or exercised by 

23 

24 

25 

26 

27 

28 

parties listed in Exhibits "C" and "D" have, in the aggregate, been 

limited by prescription except to the extent such rights have been 

preserved by self-help by said parties. Aggregate preserved 

overlying rights in the Safe Yield for agricultural pool use, 

including the rights of the State of California, total 82,800 acre 

feet per year. Overlying rights for non-agricultural pool use 
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1 total 7,366 acre feet per year and are individually decreed for 

2 each affected party in Exhibit "D". No portion of the Safe Yield 
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of Chino Basin exists to satisfy unexercised overlying rights, and 

such rights have all been lost by prescription. However, uses may 

be made of Basin Water on overlying lands which have no preserved 

overlying rights pursuant to the Physical Solution herein. All 

overlying rights are appurtenant to the land and cannot be assigned 

or conveyed separate or apart therefrom. 

9. Appropriative Rights. The parties listed in Exhibit 11 E11 

are the owners of appropriative rights, including rights by pres

cription, in the unadjusted amounts therein set forth, and by 

reason thereof are entitled under the Physical Solution to share in 

the remaining Safe Yield, after satisfaction of overlying rights 

and rights of the State of ·California, and in the Operating Safe 

Yield in Chino Basin, itl the annual shares set forth in Exhibit 

II E II • 

(a) Loss of Priorities. By reason of the long continued 

overdraft in Chino Basin, and in light of the complexity of 

determining appropriative priorities and the need for con

serving and making maximum beneficial use of the water re

sources of the State, each and all of the parties listed in 

Exhibit 11 E11 are estopped and barred from asserting special 

priorities or preferences, inter~- All of said appropri

ative rights are accordingly deemed and considered of equal 

priority. 

(b) Nature and Quantity. All rights listed in Exhibit 

11 E11 are appropriative and prescriptive in nature. By reason 

of the status of the parties, and the provisions of Section 
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1007 of the Civil Code, said rights are immune from reduction 

or limitation by prescription. 

10. Rights of the State of California. The State of 

4 California, by and through its Department of Corrections, Youth 

5 Authority and Department of Fish and Game, is a significant pro-

6 ducer of ground water from and the State is the largest owner of 

7 land overlying Chino Basin. The precise nature and scope of the 

8 claims and rights of the State need not be, and are not, defined 

9 herein. The State, through said departments, has accepted the 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

·25 

26 

27 

28 

Physical Solution herein decreed, in the interests of implementing 

the mandate of Section 2 of Article X of the California Constitu

tion. For all purposes of this Judgment, all future production by 

the State or its departments or agencies for overlying use on 

State-owned lands shall be ·considered as agricultural pool use. 

C. RIGHTS TO AVArLABLE GROUND WATER STORAGE CAPACITY 

11. Available Ground Water Storage Capacity. There exists in 

Chino Basin a substantial amount of available ground water storage 

capacity which is not utilized ~or storage or regulation of Basin 

Waters. Said reservoir capacity can appropriately be utilized for 

storage and conjunctive use of supplemental water with Basin 

Waters. It is essential that said reservoir capacity utilization 

for storage and conjunctive use of supplemental water be undertaken 

only under Watermaster control and regulation, in order to protect 

the integrity of both such Stored Water and Basin Water in storage 

and the Safe Yield of Chino Basin. 

12. Utilization of Available Ground Water Capacity. Any 

person or public entity, whether a party to this action or not, may 

make reasonable beneficial use of the available ground water 
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1 storage capacity of Chino Basin for storage of supplemental water; 

2 provided that no such use shall be made except pursuant to written 

3 agreement with Watermaster, as authorized by Paragraph 28. In the 

4 allocation of such storage capacity, the needs and requirements of 

5 lands overlying Chino Basin and the owners of rights in the Safe 

6 Yield or Operating Safe Yield of the Basin shall have priority and 

7 preference over storage for export. 

8 

9 III. INJUNCTION 

10 13. Injunction Against Unauthorized Production of Basin 

11 Water. Each party in each of the respective pools is enjoined, as 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

follows: 

(a) Overlying {Agricultural) Pool. Each party in the 

Overlying {Agricultural) Pool, its officers, agents, employees 

successors and assigns, is and they each are ENJOINED AND 

RESTRAINED from producing ground water from Chino Basin in any 

year hereafter in excess of such party's correlative share of 

the aggregate of 82,800 acre feet allocated to said Pool, 

except pursuant to the Physical Solution or a storage water 

agreement. 

(b) overlying (Non-Agricultural) Pool. Each party in 

the Overlying (Non-agricultural) Pool, its officers, agents, 

employees, successors and assigns, is and they each are 

ENJOINED AND RESTRAINED from producing ground water of Chino 

Basin in any year hereafter in excess of such party's decreed 

rights in the Safe Yield, except pursuant to the provisions of 

the Physical Solution or a storage water agreement. 

(c) Appropriative Pool. Each party in the 
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Appropriative Pool, its officers, agents, employees, successor 

and assigns, is and they are each ENJOINED AND RESTRAINED from 

producing ground water of Chino Basin in any year hereafter in 

excess of such party's decreed share of Operating Safe Yield, 

except pursuant to the provisions of the Physical Solution or 

a storage water agreement. 

14. Injunction Against Unauthorized Storage or Withdrawal 

8 of Stored Water. Each party, its officers, agents, employees, 

9 

10 

11 

12 

17 

18 

19 

20 

21 

successors and assigns is and they each are ENJOINED A..~D RESTRAINED 

from storing supplemental water in Chino Basin for withdrawal, or 

causing withdrawal of, water stored by that party, except pursuant 

to the terms of a written agreement with Watermaster and in 

accordance with Watermaster regulations. Any supplemental water 

stored or recharged in the Basin, except pursuant to such a Water

master agreement, shall ·be deemed abandoned and not classified as 

Stored Water. This paragraph has no application, as such, to 

supplemental water spread or provided in lieu by Watermaster pur

suant to the Physical Solution. 

IV. CONTINUING JURISDICTION 

15. Continuing Jurisdiction. Full jurisdiction, power and 

22 authority are retained and reserved to the Court as to all matters 

23 contained in this judgment, except: 

24 

25 

26 

27 

28 

(a) The redetermination of Safe Yield, as set forth in 

Paragraph 6, during the first ten (10) years of operation of 

the Physical Solution1 

{b) The allocation of Safe Yield as between the several 

pools as set forth in Paragraph 44 of the Physical Solution: 
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(c) The determination of specific quantitative rights 

and shares in the declared Safe Yield or Operating Safe Yield 

herein declared in Exhibits "D" and "E"; and 

(d} The amendment or modification of Paragraphs 7(a} and 

(b) of Exhibit "H", during the first ten (10) years of oper

ation of the Physical Solution, and thereafter only upon 

affirmative recommendation of at least 67% of the voting power 

(determined pursuant to the formula described in Paragraph 3 

of Exhibit 11 H11 ), but not less than one-third of the members 

of the Appropriative Pool Committee representatives of parties 

who produce water within CBMWD or WMWD; after said tenth year 

the formula set forth in said Paragraph 7(a) and 7(b) of 

Exhibit "H" for payment of the costs of replenishment water 

may be changed to 100~ gross or net, or any percentage split 

thereof, but only ±n response to recommendation to the Court 

by affirmative vote of at least 67% of said voting power of 

the Appropriative Pool representatives of parties who produce 

ground water within CB1'~~D or WMWD, but not less than one-third 

of their number. In such event, the Court shall act in con

formance with such recommendation unless there are compelling 

reasons to the contrary; and provided, further, that the fact 

that the allocation of Safe Yield or Operating Safe Yield 

shares may be rendered moot by a recommended change in the 

formula for replenishment assessments shall not be deemed to 

be such a "compelling reason." 

Said continuing jurisdiction is provided for the purpose of en

abling the Court, upon application of any party, the Watermaster, 

the Advisory committee or any Pool Committee, by motion and, upon 
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at least 30 days' notice thereof, and after hearing thereon, to 

make such further or supplemental orders or directions as may be 

necessary or appropriate for interpretation, enforcement or carry

ing out of this Judgment, and to modify, amend or amplify any of 

the provisions of this Judgment. 

V. WATERMASTER 

A. APPOINTMENT 

16. Watermaster Appointment. CBMWD, acting by and through a 

majority of its board of directors, is hereby appointed Water

master, to administer and enforce the provisions of this Judgment 

and any subsequent instructions or orders of the Court hereunder. 

The term of appointment of Watermaster shall be for five (5) years. 

The Court will by subsequent· orders provide for successive terms or 

for a successor Watermaster. Waterrnaster may be changed at any 

time by subsequent order of the Court, on its own motion, or on the 

motion of any party after notice and hearing. Unless there are 

compelling reasons to the contrary, the Court shall act in con

formance with a motion requesting the Watermaster be changed if 

such motion is supported by a majority of the voting power of the 

Advisory Committee. 

B. POWERS AND DUTIES 

17. Powers and Duties. Subject to the continuing supervisio 

and control of the Court, Waterrnaster shall have and may exercise 

the express powers, and shall perform the duties, as provided in 

this Judgment or hereafter ordered or authorized by the Court in 

the exercise of the Court's continuing jurisdiction. 

18. Rules and Regulations. Upon recommendation by the 
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l Advisory Committee, Watermaster shall make and adopt, after public 

2 hearing, appropriate rules and regulations for conduct of Water-

3 master affairs, including meeting schedules and procedures, and 

4 compensation of members of Watermaster at not to exceed $25 per 

5 member per meeting, or $300 per member per year, whichever is less, 

6 plus reasonable expenses related to activities within the Basin. 

7 Thereafter, Watermaster may amend said rules from time to time upon 

8 recommendation, or with approval of the Advisory Committee after 

9 hearing noticed to all active parties. A copy of said rules and 

10 regulations, and of any amendments thereof, shall be mailed to each 

11 active party. 

12 19. Acquisition of Facilities. Watermaster may purchase, 
~ ~ iii,.. 
~i ::_13 lease, acquire and hold all necessary facilities and equipment; 

=~2 ~~!. 
~u, Co 1111 z' 14 provided, that it is not the intent of the Court that Watermaster 
i,, • u C\I Q ~ Ill 
11.D .. Ill. II, I> 
OQ~!::'J:::i"' ~~2::izc-15 acquire any interest in .real property or substantial capital 
<o(•CDiiU:! 
..az"' ::i ·"' 

0 s m Ill..,. 16 
0 1e -= assets. 

11. IP> 
• lH: 

17 20. Employment of Experts and Agents. Watermaster may 

18 employ or retain such administrative, engineering, geologic, 

19 accounting, legal or other specialized personnel and consultants as 

20 may be deemed appropriate in the carrying out of its powers and 

21 shall require appropriate bonds from all officers and employees 

22 handling Watermaster funds. Watermaster shall maintain records for 

23 purposes of allocation of costs of such services as well as of all 

24 other expenses of Watermaster administration as between the several 

25 pools established by the Physical Solution. 

26 21. Measuring Devices. Watermaster shall cause parties, 

27 pursuant to uniform rules, to install and maintain in good opera-

28 ting condition, at the cost of each party, such necessary measuring 
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l devices or meters as Watermaster may deem appropriate. Such 

2 measuring devices shall be inspected and tested as deemed necessary 

3 by Watermaster, and the cost thereof shall constitute an expense of 

4 Watermaster. 

5 22. Assessments. Watermaster is empowered to levy and 

6 collect all assessments provided for in the pooling plans and 

7 Physical Solution. 

8 23. Investment of Funds. Watermaster may hold and invest any 

9 and all Watermaster funds in investments authorized from time to 

10 time for public agencies of the State of California. 

11 24. Borrowing. Watermaster may borrow from time to time 

12 amounts not exceeding the annual anticipated receipts of Water
~ ~ ! 

i 5 ~ f: 13 master during such year. 
=~E 1~5 
~~8§!~~14 25. Contracts. Watermaster may enter into contracts for the 
i,.C.i.,.~n 
0 c~!:C:::i"' ~~ii!~~l5 performance of any powers herein granted; provided, however, that 
.J z • ::l ..... 

0; 111 ~ - 16 Cf ;; Watermaster may not contract with or purchase materials, supplies 
< 2! 

17 or services from CBMWD, except upon the prior recommendation and 

18 approval of the Advisory Committee and pursuant to written order of 

19 the Court. 

20 

21 

22 

23 

24 

25 

26 

27 

28 

26. Cooperation With Other Agencies. Subject to prior 

recommendation or approval of the Advisory Committee, Watermaster 

may act jointly or cooperate with agencies of the United States and 

the State of California or any political subdivisions, munici

palities or districts or any person to the end that the purpose of 

the Physical Solution may be fully and economically carried out. 

27. Studies. Watermaster may, with concurrence of the 

Advisory Committee or affected Pool Committee and in accordance 

with Paragraph 54(b), undertake relevant studies of hydrologic 
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1 conditions, both quantitative and qualitative, and operating 

2 aspects of implementation of the management program for Chino 

3 Basin. 

4 28. Ground Water Storage Agreements. Watermaster shall 

5 adopt, with the approval of the Advisory committee, uniformly 

6 applicable rules and a standard form of agreement for storage of 

7 supplemental water, pursuant to criteria therefor set forth in 

8 Exhibit "I". Upon appropriate application by any person, Water-

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

master shall enter into such a storage agreement; provided that all 

such storage agreements shall first be approved by written order of 

the Court, and shall by their terms preclude operations which will 

have a substantial adverse impact on other producers. 

29. Accounting for Stored Water. Watermaster shall calculate 

additions, extractions and losses and maintain an annual account of 

all Stored Water in Chino Basin, and any losses of water supplies 

or Safe Yield of Chino Basin resulting from such Stored Water. 

30. Annual Administrative Budget. Watermaster shall submit 

to Advisory Committee an administrative budget and recommendation 

for each fiscal year on or before March 1. The Advisory Committee 

shall review and submit said budget and their recommendations to 

Watermaster on or before April 1, following. Watermaster shall 

hold a public hearing on said budget at its April quarterly meetin. 

and adopt the annual administrative budget which shall include the 

administrative items for each pool committee. The administrative 

budget shall set forth budgeted items in sufficient detail as 

necessary to make a proper allocation of the expense among the 

several pools, together with Watermaster's proposed allocation. 

The budget shall contain such additional comparative information 
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1 or explanation as the Advisory Committee may recommend from time 

2 to time. Expenditures within budgeted items may thereafter be 

3 made by Watermaster in the exercise of powers herein granted, as a 

4 matter of course. Any budget transfer in excess of 20% of a 

5 
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7 
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budget category during any budget year or modification of such 

administrative budget during any year shall be first submitted to 

the Advisory Committee for review and recommendation. 

31. Review Procedures. All actions, decisions or rules of 

Watermaster shall be subject to review by the Court on its own 

motion or on timely motion by any party, the Watermaster (in the 

case of a mandated action), the Advisory Committee, or any Pool 

committee, as follows: 

(a) Effective Date of Watermaster Action. Any action, 

decision or rule of Watermaster shall be deemed to have 

occurred or been enacted on the date on which written 

notice thereof is mailed. Mailing of copies of approved 

Watermaster minutes to the active parties shall constitute 

such notice to all parties. 

(b} Noticed Motion. Any party, the Watermaster (as 

to any mandated action), the Advisory Committee, or any 

Pool Committee may, by a regularly noticed motion, apply 

to the Court for review of any Watermaster's action, 

decision or rule. Notice of such motion shall be served 

personally or mailed to Watermaster and to all active 

parties. Unless otherwise ordered by the Court, such 

motion shall not operate to stay the effect of such 

Watermaster action, decision or rule. 
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(c) Time for Motion. Notice of motion to review any 

Watermaster action, decision or rule shall be served and filed 

within ninety (90) days after such Watermaster action, de

cision or rule, except for budget actions, in which event said 

notice period shall be sixty {60) days. 

(d) De Novo Nature of Proceedings. Upon the filing of 

any such motion, the Court shall require the moving party to 

notify the active parties, the Watermaster, the Advisory 

Committee and each Pool Committee, of a date for taking 

evidence and argument, and on the date so designated shall 

review de novo the question at issue. Watermaster's findings 

or decision, if any, may be received in evidence at said 

hearing, but shall not constitute presumptive or prima facie 

proof of any fact in issue. 

(e) Decision .. The decision of the Court in such proceed 

ing shall be an appealable supplemental order in this case. 

When the same is final, it shall be binding upon the Water

master and all parties. 

C. ADVISORY AND POOL COMMITTEES 

32. Authorization. tqatermaster is authorized and directed to 

21 cause committees of producer representatives to be organized to 

22 act as Pool Committees for each of the several pools created under 

23 the Physical Solution. Said Pool Committees shall, in turn, 

24 jointly form an Advisory Committee to assist Watermaster in per-

25 formance of its functions under this judgment. Pool Committees 

26 shall be composed as specified in the respective pooling plans, and 

27 the Advisory committee shall be composed of not to exceed ten (10) 

28 voting representatives from each pool, as designated by the 
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1 respective Pool committee. WMWD, PVMWD and SBVMWD shall each be 

2 entitled to one non-voting representative on said Advisory Com-

3 mittee. 

4 33. Term and Vacancies. Members of any Pool Committee, shall 

5 serve for the term, and vacancies shall be filled, as specified in 

6 the respective pooling plan. Members of the Advisory Committee 

7 shall serve at the will of their respective Pool Committee. 

8 34. Voting Power. The voting power on each Pool Committee 

9 shall be allocated as provided in the respective pooling plan. The 

10 

11 

12 

voting power on the Advisory Committee shall be one hundred (100) 

votes allocated among the three pools in proportion to the total 

assessments paid to Watermaster during the preceding year; pro

vided, that the minimum voting power of each pool shall be 

(a) Overlying (Agricultural) Pool 20, 

(b) Overlying (Non-agricultural) Pool 5, and 

(c) Appropriative Pool 20. 

In the event any pool is reduced to its said minimum vote, the re

maining votes shall be allocated between the remaining pools on 

said basis of assessments paid to Watermaster by each such remain-

20 ing pool during the preceding year. The method of exercise of 

21 each pool's voting power on the Advisory Committee shall be as 

22 determined by the respective pool committees. 

23 35. Quorwn. A majority of the voting power of the Advisory 

24 committee or any Pool committee shall constitute a quorum for the 

25 transaction of affairs of such Advisory or Pool Committee; pro-

26 vided, that at least one representative of each Pool Committee 

27 shall be required to constitute a quorwn of the Advisory Committee. 

28 No Pool Committee representative may purposely absent himself or 
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1 herself, without good cause, from an Advisory Committee meeting to 
., 

2 deprive it of a quorwn. Action by affirmative vote of a majority 

3 of the entire voting power of any Pool Committee or the Advisory 

4 Committee shall constitute action by such committee. Any action or 

5 recommendation of a Pool committee or the Advisory Committee shall 

6 be transmitted to Watermaster in writing, together with a report of 

7 any dissenting vote or opinion. 

8 

9 

10 

11 

12 
z t! !! 

)( ~ ~ ~ 13 
n: 1111 II.I .. 

36. Compensation. Pool or Advisory Committee members may 

receive compensation, to be established by the respective pooling 

plan, but not to exceed twenty-five dollars ($25.00) for each 

meeting of such Pool or Advisory Committee attended, and provided 

that no member of a Pool or Advisory Committee shall receive 

compensation of more than three hundred ($300.00) dollars for 

service on any such committee during any one year. All such com

pensation shall be a par.t of Watermaster administrative expense. 
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No member of any Pqol or Advisory Committee shall be employed by 

Watermaster or compensated by Watermaster for professional or other 

services rendered to such Pool or Advisory Committee or to Water

master, other than the fee for attendance at meetings herein 

provided, plus reimbursement of reasonable expenses related to 

activities within the Basin. 

37. Organization. 

(a) Organizational Meeting. At its first meeting in 

each year, each Pool Committee and the Advisory Committee 

shall elect a chairperson and a vice chairperson from its 

membership. It shall also select a secretary, a treasurer 

and such assistant secretaries and treasurers as may be 

appropriate, any of whom may, but need not, be members of 
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such Pool or Advisory Committee. 

(b) Regular Meetings. All Pool Committees and the 

Advisory Committee shall hold regular meetings at a place and 

time to be specified in the rules to be adopted by each Pool 

and Advisory Committee. Notice of regular meetings of any 

Pool or Advisory Committee, and of any change in time or 

place thereof, shall be mailed to all active parties in said 

pool or pools. 

(c) Special Meetings. Special meetings of any Pool or 

Advisory Committee may be called at any time by the Chair

person or by any three (3) members of such Pool or Advisory 

Committee by delivering notice personally or by mail to each 

member of such Pool or Advisory Committee and to each active 

party at least 24 hours before the time of each such meeting 

in the case of personal delivery, and 96 hours in the case of 

mail. The calling notice shall specify the time and place of 

the special meeting and the business to be transacted. No 

other business shall be considered at such meeting. 

{d) Minutes. Minutes of all Pool committee, Advisory 

Committee and Watermaster meetings shall be kept at Water

master's offices. Copies thereof shall be mailed or otherwise 

furnished to all active parties in the pool or pools con-

cerned. Said copies of minutes shall constitute notice of any 

Pool or Advisory committee action therein reported, and shall 

be available for inspection by any party. 

(e) Adjournments. Any meeting of any Pool or Advisory 

committee may be adjourned to a time and place specified in 

the order of adjournment. Less than a quorum may so adjourn 
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from time to time. A copy of the order or notice of adjourn

ment shall be conspicuously posted forthwith on or near the 

door of the place where the meeting was held. 

38. Powers and Functions. The powers and functions of the 

5 respective Pool committees and the Advisory Committee shall be as 

6 follows: 

7 
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(a) Pool committees. Each Pool Committee shall have the 

power and responsibility for developing policy recommendations 

for administration of its particular pool, as created under 

the Physical Solution. All actions and recommendations of any 

Pool committee which require Watermaster implementation shall 

first be noticed to the other two pools. If no objection is 

received in writing within thirty (30) days, such action or 

recommendation shall be transmitted directly to Watermaster 

for action. If any such objection is received, such action or 

recommendation shall be reported to the Advisory Committee 

before being transmitted to Watermaster. 

(b) Advisory Committee. The Advisory Committee shall 

have the duty to study, and the power to recommend, review 

and act upon all discretionary determinations made or to be 

made hereunder by Watermaster. 

[1] Committee Initiative. When any recommendation 

or advice of the Advisory Committee is received by 

Watermaster, action consistent therewith may be taken by 

Watermaster; provided, that any recommendation approved 

by 80 votes or more in the Advisory committee shall 

constitute a mandate for action by Watermaster consisten 

therewith. If Watermaster is unwilling or unable to act 
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pursuant to recommendation or advice from the Advisory 

Committee (other than such mandatory recommendations), 

Watermaster shall hold a public hearing, which shall be 

followed by written findings and decision. Thereafter, 

Watermaster may act in accordance with said decision, 

whether consistent with or contrary to said Advisory 

Committee recommendation. Such action shall be subject 

to review by the court, as in the case of all other 

Watermaster determinations. 

[2] Corrnnittee Review. In the event Watermaster 

proposes to take any discretionary action, other than 

approval or disapproval of a Pool Committee action or 

recommendation properly transmitted, or execute any 

agreement not theretofore within the scope of an Advisory 

Committee rec0rnmendation, notice of such intended action 

shall be served on the Advisory Committee and its members 

at least thirty (30) days before the Watermaster meeting 

at which such action is finally authorized. 

(c) Review of Watermaster Actions. Watermaster (as to 

mandated action), the Advisory Committee or any Pool Comrnitte 

shall be entitled to employ counsel and expert assistance in 

the event Waterrnaster or such Pool or Advisory Committee seek 

Court review of any Watermaster action or failure to act. Th 

cost of such counsel and expert assistance shall be Water

master expense to be allocated to the affected pool or pools. 
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VI. PHYSICAL SOLUTION 

A. GENERAL 

39. Purpose and Objective. Pursuant to the mandate of 

Section 2 of Article X of the California Constitution, the Court 

hereby adopts and orders the parties to comply with a Physical 

Solution. The purpose of these provisions is to establish a legal 

and practical means for making the maximum reasonable beneficial 

use of the waters of Chino Basin by providing the optimum economic, 

long-term, conjunctive utilization of surface waters, ground waters 

and supplemental water, to meet the requirements of water users 

having rights in or dependent upon Chino Basin. 

40. Need for Flexibilitr. It is essential that this Physical 

Solution provide maximum flexibility and adaptability in order that 

Watermaster and the Court may be free to use existing and future 

technological, social, institutional and economic options, in order 

to maximize beneficial use of the waters of Chino Basin. To that 

end, the Court's retained jurisdiction will be utilized, where 

appropriate, to supplement the discretion herein granted to the 

Wastermaster. 

41. Watermaster Control. Watermaster, with the advice of the 

Advisory and Pool Committees, is granted discretionary powers in 

order to develop an optimum basin management program for Chino 

Basin, including both water quantity and quality considerations. 

Withdrawals and supplemental water replenishment of Basin Water, 

and the full utilization of the water resources of Chino Basin, 

must be subject to procedures established by and administered 

through Watermaster with the advice and assistance of the Advisory 

and Pool Committees composed of the affected producers. Both the 
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l quantity and quality of said water resources may thereby be pre-

2 served and the beneficial utilization of the Basin maximized. 

3 42. General Pattern of Operations. It is contemplated that 

4 the rights herein decreed will be divided into three (3) operating 

5 pools for purposes of Watermaster administration. A fundamental 

6 premise of the Physical Solution is that all water users dependent 

7 upon Chino Basin will be allowed to pump sufficient waters from the 

8 Basin to meet their requirements. To the extent that pumping 
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exceeds the share of the Safe Yield assigned to the Overlying 

Pools, or the Operating Safe Yield in the case of the Appropriative 

Pool, each pool will provide funds to enable Waterrnaster to replace 

such overproduction. The method of assessment in each pool shall 

be as set forth in the applicable pooling plan. 

B. • POOLING 

43. Multiple Pools, Established. There are hereby established 

three (3) pools for Watermaster administration of, and for the 

allocation of responsibility for, and payment of, costs of re

plenishment water and other aspects of this Physical Solution. 

(a) overlying (Agricultural) Pool. The first pool shall 

consist of the State of California and all overlying producers 

who produce water for other than industrial or commercial 

purposes. The initial members of the pool are listed in 

Exhibit 11 C". 

(b) overlying (Non-agricultural) Pool. The second pool 

shall consist of overlying producers who produce water for 

industrial or commercial purposes. The initial members of 

this pool are listed in Exhibit "D". 

(c} Appropriative Pool. A third and separate pool shall 
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l consist of owners of appropriative rights. The initial 

2 members of the pool are listed in Exhibit "E". 

3 Any party who changes the character of his use may, by sub-

4 sequent order of the Court, be reassigned to the proper pool; but 

5 the allocation of Safe Yield under Paragraph 44 hereof shall not b 

6 changed. Any non-party producer or any person who may hereafter 

7 commence production of water from Chino Basin, and who may become a 

8 party to this physical solution by intervention, shall be assigned 

9 to the proper pool by the order of the Court authorizing such 

10 intervention. 

11 

12 

44. Determination and Allocation of Rights to Safe Yield of 

Chino Basin. The declared Safe Yield of Chino Basin is hereby 

allocated as follows: 

Pool 

Overlying (Agricultural) Pool 

overlying (Non-agricultural) 
Pool. 

Appropriative Pool 

Allocation 

414,000 acre feet in any five 
(5) consecutive years. 

7,366 acre feet per year. 

49,834 acre feet per year. 

The foregoing acre foot allocations to the overlying pools are 

20 fixed. Any subsequent change in the Safe Yield shall be debited o 

21 credited to the Appropriative Pool. Basin Water available to the 

22 Appropriative Pool without replenishment obligation may vary from 

23 year to year as the Operating Safe Yield is determined by Water-

24 master pursuant to the criteria set forth in Exhibit "I". 

25 45. Annual Replenishment. Watermaster shall levy and collec 

26 assessments in each year, pursuant to the respective pooling plans, 

27 in amounts sufficient to purchase replenishment water to replace 

2B production by any pool during the preceding year which exceeds that 
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1 pool's allocated share of Safe Yield in the case of the overlying 

2 pools, or Operating Safe Yield in the case of the Appropriative 

3 Pool. It is anticipated that supplemental water for replenishment 

4 of Chino Basin may be available at different rates to the various 

5 pools to meet their replenishment obligations. If such is the 

6 case, each pool will be assessed only that amount necessary for the 

7 cost of replenishment water to that pool, at the rate available to 

8 the pool, to meet its replenishment obligation. 

9 46. Initial Pooling Plans. The initial pooling plans, which 

10 are hereby adopted, are set forth in Exhibits "F", "G" and "H~, 

11 respectively. Unless and until modified by amendment of the 
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judgment pursuant to.the Court's continuing jurisdiction, each 

such plan shall control operation of the subject pool. 

C. REPORTS AND ACCOUNTING 

47. Production Reports. Each party or responsible party 

shall file periodically with Watermaster, pursuant to Watermaster 

rules, a report on a form to be prescribed by Watermaster showing 

the total production of such party during the preceding reportage 

period, and such additional information as Watermaster may require, 

including any information specified by the affected Pool Com

mittee. 

48. watermaster Reports and Accounting. Watermaster's 

annual report, which shall be filed on or before November 15 of 

each year and shall apply to the preceding year's operation, shall 

contain details as to operation of each of the pools and a certi

fied audit of all assessments and expenditures pursuant to this 

Physical Solution and a review of Watermaster activities. 

- - - - - - - - - - - -
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D. REPLENISHMENT 

49. Sources of Supplemental Water. Supplemental water may be 

3 obtained by Watermaster from any available source. Watermaster 

4 shall seek to obtain the best available quality of supplemental 

5 water at the most reasonable cost for recharge in the Basin. To 

6 the extent that costs of replenishment water may vary between 

7 pools, each pool shall be liable only for the costs attributable to 

8 its required replenishment. Available sources may include, but are 

9 not limited to: 
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(a) Reclaimed Water. There exist a series of agreements 

generally denominated the Regional Waste Water Agreements 

between CBMWD and owners of the major municipal sewer systems 

within the basin. Under those agreements, which are recog

nized hereby but shall·be unaffected and unimpaired by this 

judgment, substanti·al quantities of reclaimed water may be 

made available for replenishment purposes. There are addi

tional sources of reclaimed water which are, or may become, 

available to Watermaster for said purposes. Maximum benefi

cial use of reclaimed water shall be given high priority by 

Watermaster. 

(b) State Water. State water constitutes a major 

available supply of supplemental water. In the case of State 

Water, Watermaster purchases shall comply with the water 

service provisions of the State's water service contracts. 

More specifically, Watermaster shall purchase State Water from 

MWD for replenishment of excess production within CBMWD, WMWD 

and PVMWD, and from SBVMWD to replenish excess production 

within SBVMWD's boundaries in Chino Basin, except to the 
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extent that MWD and SBVMWD give their consent as required by 

such State water service contracts. 

(c) Local Import. There exist facilities and methods 

for importation of surface and ground water supplies from 

adjacent basins and watersheds. 

(d) Colorado River Supplies. MWD has water supplies 

available from its Colorado River Aqueduct. 

SO. Methods of Replenishment. Watermaster may accomplish 

9 replenishment of overproduction from the Basin by any reasonable 

10 method, including: 

11 

12 

17 

18 

(a) Spreading and percolation or Injection of water in 

existing or new facilities, subject to the provisions of 

Paragraphs 19, 25 and 26 hereof. 

{b} In Lieu Procedures. Watermaster may make, or cause 

to be made, deliveries of water for direct surface use, in 

lieu of ground water production. 

E. REVENUES 

51. Production Assessment. Production assessments, on what-

19 ever basis, may be levied by Watermaster pursuant to the pooling 

20 plan adopted for the applicable pool. 
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52. Minimal Producers. Minimal Producers shall be exempted 

from payment of production assessments, upon filing of production 

reports as provided in Paragraph 47 of this Judgment, and payment 

of an annual five dollar ($5.00) administrative fee as specified b 

Watermaster rules. 

53. Assessment Proceeds -- Purposes. Watermaster shall have 

the power to levy assessments against the parties (other than 

minimal pumpers) based upon production during the preceding period 
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1 of assessable production, whether quarterly, semi-annually or 

2 annually, as may be determined most practical by Waterrnaster or the 

3 affected Pool Committee. 

4 54. Administrative Expenses. The expenses of administration 

5 of this Physical Solution shall be categorized as either (a) gen-

6 eral Watermaster administrative expense, or (b) special project 

7 expense. 

8 

9 

10 

11 

12 

(a) General Watermaster Administrative Expense shall 

include office rental, general personnel expense, supplies and 

office equipment, and related incidental expense and general 

overhead. 

(b) Special Project Expense shall consist of special 

engineering, economic or other studies, litigation expense, 

meter testing or other.- major operating expenses. Each such 

project shall be assigned a Task Order number and shall be 

separately budgeted and accounted for. 

General Waterrnaster administrative expense shall be allocated 

and assessed against the respective pools based upon allocations 

made by the Watermaster, who shall make such allocations based upon 

20 generally accepted cost accounting methods. Special Project 

21 Expense shall be allocated to a specific pool, or any portion there 

22 of, only upon the basis of prior express assent and finding of 

23 benefit by the Pool Committee, or pursuant to written order of the 

24 Court. 

25 55. Assessments -- Procedure. Assessments herein provided 

26 for shall be levied and collected as follows: 

27 

28 

(a) Notice of Assessment. Waterrnaster shall give 

written notice of all applicable assessments to each party on 

-29-
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or before ninety (90) days after the end of the production 

period to which such assessment is applicable. 

(b) Payment. Each assessment shall be payable on or 

before thirty (30) days after notice, and shall be the ob

ligation of the party or successor owning the water production 

facility at the time written notice of assessment is given, 

unless prior arrangement for payment by others has been made 

in writing and filed with Watermaster. 

{c) Delinquency. Any delinquent assessment shall bear 

interest at 10% per annum (or such greater rate as shall equal 

the average current cost of borrowed funds to the Watermaster) 

from the due date thereof. Such delinquent assessment and 

interest may be collected in a show-cause proceeding herein 

instituted by the Watermaster, in which case the Court may 

allow Watermaster its reasonable costs of collection, includ

ing attorney's fees. 

56. Accumulation of Replenishment Water Assessment Proceeds. 

18 In order to minimize fluctuation in assessment and to give Water-

19 master flexibility in purchase and spreading of replenishment 

20 water, Watermaster may make reasonable accumulations of replen-

21 ishment water assessment proceeds. Interest earned on such re-

22 tained funds shall be added to the account of the pool from which 

23 the funds were collected and shall be applied only to the purchase 

24 of replenishment water. 

26 57. Effective Date. The effective date for accounting and 

26 operation under this Physical Solution shall be July 1, 1977, and 

27 the first production assessments hereunder shall be due after July 

28 1, 1978. Watermaster shall, however, require installation of 
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1 meters or measuring devices and establish operating procedures 

2 immediately, and the costs of such Watermaster activity (not 

3 including the cost of such meters and measuring devices) may be 

4 recovered in the first administrative assessment in 1978. 
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VII. MISCELLANEOUS PROVISIONS 

58. Designation of Address for Notice and Service. Each 

party shall designate the name and address to be used for purposes 

of all subsequent notices and service herein, either by its en

dorsement on the Stipulation for Judgment or by a separate desig

nation to be filed within thirty {30) days after Judgment has been 

served. Said designation may be changed from time to time by 

filing a written notice of such change with the Watermaster. Any 

party desiring to be relieved of receiving notices of Watermaster 

or committee activity may file a waiver of notice on a form to be 

provided by Watermaster. Thereafter such party shall be removed 

17 from the Active Party list. Watermaster shall maintain at all 

18 times a current list of active P,arties and their addresses for 

19 purposes of service. Watermaster shall also maintain a full 

20 current list of names and addresses of all parties or their suc-

21 cessors, as filed herein. Copies of such lists shall be available, 

22 

23 

24 

25 

26 

27 

28 

without cost, to any party, the Advisory Committee or any Pool 

Committee upon written request therefor. 

59. Service of Documents. Delivery to or service upon any 

party or active party by the Watermaster, by any other party, or by 

the court, of any item required to be served upon or delivered to 

such party or active party under or pursuant to the Judgment shall 

be made personally or by deposit in the United States mail, first 
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l class, postage prepaid, addressed to the designee and at the 

2 address in the latest designation filed by such party or active 

3 party. 

4 60. Intervention After Judgment. Any non-party assignee of 

5 the adjudicated appropriative rights of any appropriator, or any 

6 other person newly proposing to produce water from Chino Basin, may 

7 become a party to this judgment upon filing a petition in inter-

8 vention. Said intervention must be confirmed by order of this 

9 Court. Such intervenor shall thereafter be a party bound by this 

10 

11 

12 

judgment and entitled to the rights and privileges accorded under 

the Physical Solution herein, through the pool to which the Court 

shall assign such intervenor. 

61. Loss of Rights. Loss, whether by abandonment, forfeiture 

or otherwise, of any right herein adjudicated shall be accomplished 

only (1) by a written election by the owner of the right filed with 

Watermaster, or {2) by order of the Court upon noticed motion and 

after hearing. 

62. Scope of Judgment. Nothing in this Judgment shall be 

19 deemed to preclude or limit any party in the assertion against a 

20 neighboring party of any cause of action now existing or hereafter 

21 arising based upon injury, damage or depletion of water supply 

22 available to such party, proximately caused by nearby pumping which 

23 constitutes an unreasonable interference with such complaining 

24 party's ability to extract ground water. 

25 63. Judgment Binding on Successors. This Judgment and all 

26 provisions thereof are applicable to and binding upon not only the 

27 parties to this action, but also upon their respective heirs, 

28 executors, administrators, successors, assigns, lessees and 
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l licensees and upon the agents, employees and attorneys in fact of 

2 all such persons. 
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64. Costs. No party shall recover any costs in this pro-

ceeding from any other party. 

Dated: JAN 2 7 l97&J ~ 

Judge 
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STIPu:i..arING OVERLYING AGRICULTURA~ PRODUCERS 

l STATE OF CALIFORNIA 

2 COUNTY OF SAN BERNARDINO 

3 Abacherli Dairy, Inc. 

1t ! '° 0 -

4 Abacherli, Frank 

5 Abacherli, Shirley 

6 Abbona, Anna 

7 Abbona, James 

8 Abbona, Jim 

9 Abbona, Mary 

10 Agliani, Amelia H. 

11 Agman, Inc. 

12 Aguerre, Louis B. 

~ - o:i-. Ahmanson l,c C l\l 13 Trust Co. 
D::o: IOI_ < 0 < .... 

;~ 10 tJ i; 14 Akiyama, Shizuye 
II. ,u«u0111 
11.0.1~11111.ltl 
0 < • - .... ~9 ! s i ~ ... 15 Akiyama, Tomoo 
~ ,(oi 111 ;;u:! z .. i ..... 

Q ft! Liiv 16 Akkerman, Dave cg ;;!$ 
IL 0~ 
< "" - 17 Albers, J. N. 

~ 

18 Albers, Nellie 

19 Alewyn, Jake J. 

20 Alewyn, Normalee 

21 Alger, Mary D. 

22 Alger, Raymond 

23 Allen, Ben F. 

24 Allen, Jane F. 

25 Alta-Dena Dairy 

26 Anderson Farms 

27 Anguiano, Sarah L. 

28 Anker, Gus 

s. 

EXHIBIT "C" 
-3·5 ... 

Aphessetche, Xavier 

Arena Mutual Wate·r Assn. 

Armstrong Nurseries,· Inc. 

Arretche, Frank 

Arretche, Jean Pierre 

Arvidson, Clarence F. 

Arvidson, Florence 

Ashley, George W. 

Ashley, Pearl E. 

Atlas Farms 

Atlas Ornamental Iron Works, Inc. 

Aukeman, Carol 

Aukeman, Lewis 

Ayers, Kenneth c., aka 

Kelley Ayers 

Bachoc, Raymond 

Baldwin, Edgar A. 

Baldwin, Lester 

Banbury, Carolyn 

Bangma Dairy 

Bangma, Arthur 

Bangma, Ida 

Bangma, Martin 

Bangma, Sam 

Barba, Anthony B. 

Barba, Frank 

Barcellos, Joseph 

Barnhill, Maurine W. 



1 Barnhill, Paul 

2 Bartel, Dale 

3 

4 Bartel, Willard 

5 Barthelemy, Henry 

6 Barthelemy, Roland 

7 Bassler, Donald v., M.D. 

8 Bates, Lowell R. 

9 Bates, Mildred L. 

10 Beahm, James W. 

11 Beahm, Joan M. 

12 Bekendam, Hank 
~ ~~ 

~ ~ 15 i 13 Bekendam, Pete 
a.:~ !:s~ 
~~ B g ~ B ~ 14 B~llo, Eugene 
'- Q ~ 111 m LI. Ill ) z I"' Ill - t,, 

::9 ~ 5 ! ~"' 15· Bello, Olga 
<,(m 111 ;u:! 
.1 z .. ::, ..... 

0 ~ m Id.., 16 c= ;~ Beltman, Evelyn 
P. 0~ 
< r,r-

17 Beltman, Tony 

18 Bergquist Properties, Inc. 

19 Bevacqua, Joel A. 

20 Bevacqua, Marie B. 

21 Bidart, Bernard 

22 Bidart, Michael J. 

23 Binnell, Wesley 

24 Black, Patricia E. 

25 Black, Victor 

26 Bodger, John & Sons Co. 

27 Boer, Adrian 

28 Boersma and Wind Dairy 

Boersma, Angie 

Boersmai Berdina 

Boersma, Frank 
... ,_ .. __ ••·-·-··--•·--·· ·-· .. ··-···- ......... ______________ _ 

Boersma, Harry 

Boersma, Paul 

Boersma, Sam 

Boersma, William L. 

Bohlander & Holmes, Inc. 

Bokina, Peter 

Bollema, Jacob 

Boon~too, Edward 

Bootsma, Jim 

Borba, Dalene 

Borba, Dolores 

Borba, Emily 

Borba, George 

Borba, John 

Borba; John & Sons 

Borba, John Jr. 

Borba, Joseph A. 

Borba, Karen E. 

Borba, Karen M. 

Borba, Pete, Estate of 

Borba, Ricci 

Borba, Steve 

Borba, Tom 

Bordisso, Alleck 

Borges, Angelica M. 

EXHIBIT 11 C11 
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Borges, Bernadette 

Borges, John o. 

Borges, Linda L. 

Borges, Manual Jr. 

Borges, Tony 

Bos, Aleid 

Bos, Gerrit 

Bos, John 

Bos, John 

Bos, Margaret 

Bos, Mary 

Bos, Mary Beth 

Bos, Tony 

Bosch, Henrietta 

Bosch, Peter T. 

Boschma, Betty 

Boschma, Frank 

Boschma, Greta 

Boschma, Henry 

Bosma, Dick 

Bosma, Florence G. 

Bosma, Gerrit 

Bosma, Jacob J. 

Bosma, Jeanette Thea 

Bosman, Frank 

Bosman, Nellie 

Bosnyak, Goldie M. 

Bosnyak, Martin 

Bothof, Roger W. 

Bouma, _Cornie 

Bouma, Emma 

Bouma, Henry" P. 

Bouma, Martrn 

Bouma, Peter· G. & Sons Dairy 

Bouma, Ted 

Bouman, Helen 

Bouman,.Sam 

Bower, Mabel E. 

Boys Republic 

Breedyk:, Arie 

Breedyk, Jessie 

Briano Brothers 

Briano, Albert 

Briano, Albert Trustee for 

Briano, Albert Frank 

Briano, Lena 

Brink, Russell N. 

Brinkerhoff, Margaret 

Brinkerhoff, Robert L. 

Britschgi, Florence 

Britschgi, Magdalena Garetto 

Britschgi, Walter P. 

Brommer, Marvin 

Brookside Enterprizes, dba 

Brookside Vineyard Co. 

Brothers Three Dairy 
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l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Brown, Eugene 

Brun, Martha M. 

Brun, Peter Robert 

Buma, Duke 

Buma, Martha 
-· • •• ······~-••¥ •• _¥., ··~ ••• 

Bunse, Nancy 

Bunse, Ronnie L. 

Caballero, Bonnie L. 

Caballero, Richard F. 

Cable-Airport Inc. 

Cadlini, Donald 

Cadlini, Jesse R. 

Cadlini, Marie Edna 

Carnbio, Anna 

Cambia, Charles, Estate of 

Cambio, William v. 
Cardoza, Florence 

' 

Chino Corona Investment 

Chino Water Co. 

Christensen, Leslie· 

Christensen, Richard G. 

Christian, Ada R. 

Christr, Ella J. 

Christy, Ronald S. 

Cihigoyenetche, Jean 

Cihigoyenetche, Leona 

Cihigoyenetche, Martin 

Clarke, Arthur B. 

Clarke, Nancy L. 

C+arke, Phyllis J. 

Coelho, Isabel 

Coelho, Joe A •. Jr. 

Collins, Howard E. 

Cardoza, Olivi ··collins, Judith F. 

Cardoza, Tony 

Carnesi, Tom 

Carver, Robt M., Truste·e 

Cauffman, John R. 

Chacon Bros. 

Chacon, Elvera P. 

Chacon, Joe M. 

Chacon, Robert M. 

Chacon, Virginia 

Chez, Joseph c. 

L. 
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Collinsworth, Ester L. 

Collinsworth, John E. 

Collinsworth, Shelby 

Cone Estate (05-2-00648/649) 

Consolidated Freightways Corp. 

of Delaware 

Corona Farms Co. 

Corra, Rose 

Costa, Dimas S. 

Costa, Laura 



l Costa, Myrtle De Boer, L. H. 

2 Costamagna, Antonio De Boer, Sidney 

3 Costamagna, Joseph De Bos, Andrew 

4 Cousyn, Claus B. De Graaf, Anna Mae 

5 Cramer, Carole F. De Graaf, Gerrit . -
6 Cramer, William R. De Groot, Dick 

7 Crossroads Auto Dismantlers, Inc. De Groot,· Dorothy 

8 Crouse, Beatrice I. De Groot, Ernest 

9 Crouse, Roger De Groot, Henrietta 

10 Crowley, Juanita c. De Groot, Jake 

11 Crowley, Ralph De Groot, Pete Jr. 

12 Cucamonga Vintners De Haan, Bernadena 
% Ill IQ 
0 > ... -"' ~ j:~ ·ti N 13 D'Astici, Teresa De Haan, Henry 

11: J: Ill.-
nc(.,_o l!J<"' 
d ~ - di Cecilia B. Adriana ~ Ill o O ffi Z a;' 14 Da Costa, De Hoeg, 
L •UNU~N 
LD.Jt;!lllll.lD 

'c~-:J"' Da Costa, Joaquim F. De Hoag, Joe =Jg~ z < ~ 15 
~<"'! jjjU,.. z :, . I' 

bl Ill -8 g ui ::!: 16 Daloisio, Norman De Hoeg, Martin 
a. 0 > 
< N$ 

17 De Berard Bros. De Hoog, Martin L. 

18 De Berard, Arthur, Trustee De Hoag, Mitch 

19 De Berard, Charles De Hoeg, Tryntje 

20 De Berard, Chas., Trustee De Jager, Cobi 

21 De Berard, Helan J. De Jager, Edward D. 

22 De Berard, Robert De Jong Brothers Dairy 

23 De Berarc!., Robert, Trustee De Jong, Cornelis 

24 De Bie, Adrian De Jong, Cornelius 

25 De Bie, Henry De Jong, Grace 

26 De Bie, Margaret M. De Jong, Jake 

27 De Bie, Marvin De Jong, Lena 

28 De Boer, Fred De Leeuw, Alice 
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1 De Leeuw, Sam 

2 De Soete, Agnes 

3 De Soete, Andre 

4 De Vries, Abraham 

5 De Vries, Case 

6 -De-Vries,-· Dick··· ....... -• 

7 De Vries, Evelyn 

8 De Vries, Henry, Estate 

9 De Vries, Hermina 

10 De Vries, Jack H. 

.11 De Vries, Jane 

12 De Vries, Janice 
~ ~ !!! 

::.:: - a: r,, Vries, John D:: i C N 13 De 
lll .. ,:(2 5:i-: I . 

II: I- - Ol 
!:! Ill o o ti Z 11,1 14 De Vries, John J. 
11.c•oNuBr.1 
b. .ll'!rnb.111 • 
Oil~ ., - r-, 
s:: .J O s ~ .i .., 15 De Vries, Neil 
j ,:( iii Ill i U :! 

z"' ::i ·"' 0 If m Id ... 16 De Vries, Ruth a i ;~ 
... 0~ 
< N-

17 De Vries, Theresa 

18 De Wit, Gladys 

19 De Wit, Peter s. 

20 De Wyn, Evert 

21 De Zoete, Hattie v. 
22 De Zoete, Leo A. 

23 Decker, Hallie 

24 Decker, Henry A. 

25 Demmer, Ernest 

26 Di Carlo, Marie 

27 Di Carlo, Victor 

28 Di Tommaso, Frank 

Dirkse, Catherine 

Dirkse, Charles c. 

Dixon, Charles E. 

Dixon, Geraldine A. 

Doesberg, Hendrica 

·-·--·----. ·--- Does burg,-· Theodorus-P ~---·--·-----·--

Dolan, Marion 

of Dolan, Michael H. 

Dominguez, Helen 

D.ominguez, Manual 

Donkers, Henry A. 

Donkers, Nellie G. 

Dotta Bros. 

Douma Brothers Dairy 

Douma, Betty A. 

"Douma, Fred A. 

Douma, Hendrika 

Douma, Herman G. 

Douma, Narleen J. 

Douma, Phillip M. 

Dow Chemical Co. 

Dragt, Rheta 

Dragt, William 

Driftwood Dairy Farm 

Droogh, Case 

Duhalde, Marian 

Duhalde, Lauren 

Duits, Henrietta 
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l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
z Id Ill 
0 >-

~ .:: ii: r,. 13 Q N 
It:~ ~Ill-

m~ fl I!!:!:~ 
8 U'l ~ o 5 z II? 14 
LI, •UN U ~ N 
11.C,.1~"'11.ra 
00~-l;l:::ir,. 
:: ..J 2::, z < - 15 
jo:(:UliiiU! 

~I:! ~wt 16 0 g iii~ 
II, 0 > 
< (II!!: 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

Duits, John 

Dunlap, Edna Kraemer, 

Excelsior Farms 
F.D.I.C. 
Fagundes, Frank M. 

Estate of 

Durrington, Glen 

Durrington, William F. 

Dusi, John, Sr. 

Dykstra, Dick 

Fagundes, Mary 

Fernandes, Joseph Jr. 

Fernandes, Velma C. 

Ferraro, Ann 

Dykstra, John 

Dykstra, John & Sons 

Dykstra, Wilma 

oyt, Cor 

Dyt, Johanna 

E and S Grape Growers 

Eaton, Thomas, Estate of 

Echeverria, Juan 

Echeverria, Carlos 

Ferreira, Frank J. 

Ferreira, Joe c. Jr. 

Ferreira, Narcie 

Filippi, J. Vintage 

Filippi, Joseph 

Filippi, Joseph A. 

Filippi, Mary E. 

Fitzgerald, John R. 

Flame ling Dairy Inc. 

Flamingo Dairy 

Echeverria, Pablo Foss, Douglas E. 

Eilers, E. Myrle Foss, Gerald R. 

Eilers, Henry W. Foss, Russel 

co. 

El Prado Golf Course Fred & John Troost No. 1 Inc. 

Ellsworth, Rex c. Fred & Maynard Troost No. 2 Inc. 

Engelsma, Jake Freitas, Beatriz 

Engelsma, Susan Freitas, Tony T. 

Escojeda, Henry Gakle, Louis L. 

Etiwanda Grape Products Co. Galleano Winery, Inc. 

Euclid Ave. Investment One Galleano, Bernard D. 

Euclid Ave. Investment Four Galleano, D. 

Euclid Ave. Three Investment Galleano, Mary M. 
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Garcia, Pete 

Gardner, Leland V. 

Gardner, Lola M. 

J. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Garrett, Leonard E. 

Garrett, Patricia T. 

Gastelluberry, Catherine 

Gastelluberry, Jean 

Gilstrap, Glen E. 

Gilstrap, Marjorie J. 

Godinho, John 

17 

18 

19 

Godinho, June 

Gonsalves, Evelyn 

Gonsalves, John 

Gorzeman, Geraldine 

Gorzeman, Henry A. 

Gorzeman, Joe 

Govea, Julia 

Goyenetche, Albert 

Grace, Caroline E. 

20 Grace, David J. 

21 Gravatt, Glenn W. 

22 Gravatt, Sally Mae 

23 Greydanus Dairy, Inc. 

24 Greydanus, Rena 

25 Griffin Development Co. 

26 Haagsma, Dave 

27 Haagsma, John 

28 Hansen, Mary D. 
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Hansen, Raymond F. 

Hanson, Ardeth W. 

Harada, James T. 

Harada, Violet A. 

Haringa, Earl and Sons 

Haringa, Herman 

Haringa, Rudy 

Haringa, William 

Harper, Cecilia de Mille 

Harrington, Winona 

Harrison, Jacqueline A. 

Hatanaka, Kenichi 

Heida, Annie 

Heida, Don 

Heida, Jim 

Heida, Sam 

Helms, Addison D. 

Helms, Irma A. 

Hermans, Alma I. 

Hermans, Harry 

Hettinga, Arthur 

Hettinga, Ida 

Hettinga, Judy 

Hettinga, Mary 

Hettinga, Wilbur 

Heublein, Inc., Grocery 

Group 

Hibma, Catherine M. 

Products 



1 Hibma, Sidney 

2 Hicks, Kenneth I. 

3 Hicks, Minnie M. 

4 Higgins Brick Co. 

5 Highstreet, Alfred V. 

6 Highstreet, Evada V. 

7 Hilarides, Bertha as Trustee 

8 Hilarides, Frank 

9 Hilarides, John as Trustee 

10 Hindelang, Tillie 

11 Hindelang, William 

12 Hobbs, Bonnie C. 
z ~ ~ 

~ ~ iii ... 
tt: ~ a: 13 Hobbs, Charles W. 

~~2 !~~ 
um~o:i'lll4 Hobbs, Hazel I. i .ue,iuoN -
II. C .I ..... II. Ill 

oo~!:::!J"' 
!=Jg.=& z <; 15 Hobbs, Orlo M. <<.. ai u .. 
..iz .. ::i "" 

0 l:!o m_ zlii ... 16 d Hoekstra, Edwar IJ = 11)-a. 0 > 
c r,i!!: 

17 Hoekstra, George 

18 Hoekstra, Grace 

19 Hoekstra, Louie 

20 Hofer, Paul B. 

21 Hofer, Phillip F. 

22 Hofstra, Marie 

23 Hogeboom, Jo Ann M. 

24 Hogeboom, Maurice D. 

25 Hogg, David V. 

26 Hogg, Gene P. 

27 Hogg, Warren G. 

28 Hohberg, Edi th J. 
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Hohberg, Harold c. 

Hohberg, Harold w. 

Holder, Arthur B. 

Holder, Dorothy F. 

Holmes, .Z\.. Lee 

Holmes, Frances P. 

Hoogeboom, Gertrude 

Hoogeboom, Pete 

Hoogendam, John 

Hoogendam, Tena 

Houssels, J. K. Thoroughbred 

Farm 

Hunt Industries 

Idsinga, Ann 

Idsinga, William w. 

Imbach Ranch, Inc. 

Imbach, Kenneth E. 

Imbach, Leonard K. 

Imbach, Oscar K. 

Imbach, Ruth M. 

Indaburu, Jean 

Indaburu, Marceline 

Iseli, Kurt H. 

Ito, Kow 

J & B Dairy Inc. 

Jaques, Johnny c. Jr. 

Jaques, .M.ary 

Jaques, Mary Lou 



1 Jay Em Bee Farms 

2 Johnson Bro's Egg Ranches, 

3 Johnston, Ellwood w. 

4 Johnston, George F. 

5 Johnston, Judith H. 

6 Jones, Leonard P. 

7 Jongsma & Sons Dairy 

8 Jongsma, Diana A. 

Z Ill Ill 

9 Jongsma, Dorothy 

10 Jongsma, George 

11 Jongsma, Harold 

12 Jongsma, Henry 
2 ~;: 

:.:: le a ti 13 Jongsma, John 
0:111 a:°'-

lll~f ~:st;; 
!:! U> g ci ~ i C? 14 Jongsma, Nadine 
II. .uNUoN 
u.C .. Id., u. IQ 

OQ i !:: ::l:J"' 
ii::.J 2; :!: < ~ 15 Jongsma, Tillie <<: .,u_ 
.Jzlll ::,,J,, 

0 "'o m lllz ... 16 . , Jordan, MarJorie G. 
Q f iii> 

< 2! 
17 Jordan, Troy o. 

18 Jorritsma, Dorothy 

19 Juliano, Albert 

20 Kamper, Cornelis 

21 Kamstra, Wilbert 

22 Kaplan, Lawrence J. 

23 Kasbergen, Martha 

24 Kasbergen, Neil 

Co. 

25 Kazian, Angelen Estate of 

26 Kingsway Const. Corp. 

27 Klapps Market 

28 Kline, James K. 

Inc. 
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Knevelbaard 1 John 

Knudsen, Ejnar 

Knudsen, Karen M. 

Knudsen, Kenneth 

Knudson, Robert 

Knudson, Darlene 

Koel, Helens. 

Koetsier, Gerard 

Koetsier, Gerrit J. 

Koetsier, Jake 

Koning, Fred W. 

Koning, Gloria 

Koning, J. W. Estate 

Koning, James A. 

Koning, Jane 

Koning, Jane C. 

Koning, Jennie 

Koning, John 

Koning, Victor A. 

Kooi Holstein Corporation 

Koolhaas, Kenneth E. 

Koolhaas, Simon 

Koolhaas, Sophie Grace 

Koopal, Grace 

Koopal, Silas 

Koopman, Eka 

Koopman, Gene T. 

Koopman, Henry G. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Koopman, Ted 

Koopman, Tena 

Koot, Nick 

Koster, Aart 

Koster, Frances 

Koster, Henry B. 

Koster, Nellie 

Kroes, Jake R. 

Kroeze, Bros 

Kroeze, Calvin E. 

Kroeze, John 

Kroeze, Wesley 

Kruckenberg, Naomi 

Kruckenberg, Perry 

L. D. S. Welfare Ranch 

Labrucherie, Mary Jane 

Labrucherie, Raymond F. 

Lako, Samuel 

Landman Corp. 

Lanting, Breer 

Lanting, Myer 

Lass, Jack 

Lass, Sandra L. 

Lawrence, Cecelia, Estate of 

Lawrence, Joe H., 

Leal, Bradley w. 

Leal, John C. 

Leal, John Craig 

Estate of 
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Leck, Arthur A. 

Leck, Evelyn M. 

Lee, Harold E. 

Lee, Helen J. 

Lee, Henrietta C. 

Lee, R. T. Construction Co. 

Lekkerkerk, Adriana 

Lekkerkerk, L. M. 

Lekkerkerker, Nellie 

Lekkerkerker, Walt 

Lewis Homes of California 

Livingston, Dorothy M. 

Livingston, Rex E. 

Lokey, Rosemary Kraemer 

Lopes, Candida A. 

Lopes, Antonio S. 

Lopez, Joe D. 

Lourenco, Carlos, Jr. 

Lourenco, Carmelina P. 

Lourenco, Jack C. 

Lourenco, Manual H. 

Lourenco, Mary 

Lourenco, Mary 

Luiten, Jack 

Luiz, John M. 

Luna, Christine I. 

Luna, Ruben T. 

Lusk, John D. and Son 
a California corporation 



l Lyon, Gregory E. 

2 Lyon, Paula E. 

3 M & W Co. lf 2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Madole, Betty M. 

Madole, Larry B. 

Marquez, Arthur 

Marquine, Jean 

Martin, Lelon o. 

Martin, Leon O. 

Martin, Maria D. 

Martin, Tony J. 

Martins, Frank 

Mathias, Antonio 

17 Mc Neill, May F. 

Mees, Leon 

Mello and Silva 

Mello and Sousa 

Mello, Emilia 

Mello, Enos c. 

Mello, Mercedes 

Dairy 

Dairy 

18 

19 

20 

21 

22 

23 

24 

25 

Hendiondo, Catherine 

Mendiondo, Dominique 

26 Meth. Hosp. - Sacramento 

27 Metzger, R. S. 

28 Metzger, Winifred 

Mickel, Louise 

Miersma, Dorothy 

Meirsma, Harry c. 

Minaberry, Arnaud 

Minaberry, Marie 

Mistretta, Frank J. 

Macho and Plaa Inc. 

Mocha, Jean 

Macho, Noeline 

Modica, Josephine 

Montes, Elizabeth 

Montes, Joe 

Moons, Beatrice 

Moons, Jack 

Moramarco, John A. Enterprises 

Moreno, Louis W. 

Moss, John R. 

Motion Pictures Associates, Inc. 

Moynier, Joe 

Murphy, Frances v. 

Murphy, Myrl L. 

Murphy, Naomi 

Nanne, ~artin Estate of 

Nederend, Betty 

Nederend, Hans 

Norfolk, James 

Norfolk, Martha 

Notrica, Louis 
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l Nyberg, Lillian N. 

2 Nyenhuis, Annie 

0 Nyenhuis, Jim 

4 Occidental Land Research 

5 

6 

7 

8 

9 

10 

Okumura, Marion 

Okumura, Yuiche 

Oldengarm, Effie 

Oldengarm, Egbert 

Oldengarm, Henry 

Oliviera, Manuel 

11 Oliviera, Mary M. 

12 Olson, Albert 

L. 

Ormonde, Viva 

Ortega, Adeline B. 

Ortega, Bernard Dino 

Osterkamp, Joseph S. 

Osterkamp, .Margaret A . 

PIE Water co. 

Palmer, Eva E. 

Palmer, Walter E. 

Parente, Luis s. 

Parente, Mary Borba 

Parks, Jack B. 

Parks, Laura M. 

Oltmans Construction Co. 

Omlin, Anton 

Patterson, Lawrence E. Estate of 

Payne, Clyde H. 

18 

19 

Omlin, Elsie L. 

Ontario Christian School Assn. 

Oord, John 

Oostdam, Jacoba 

Oostdam, Pete 

Payne, Margo 

Pearson, Athelia K. 

Pearson, William c. 

Pearson, William G. 

Pene, Robert 

20 Perian, Miller Costen, Agnes 

21 Perian, Ona E. Costen, Anthonia 

22 Petrissans, Deanna Oosten, Caroline 

23 Petrissans, George oosten, John 

24 Petrissans, Jean P. Oosten, Marinus 

25 Petrissans, Marie T. Oosten, Ralph 

26 Pickering, Dora H. Orange County.Water District 

Ormonde, Manuel 27 (Mrs. A. L. Pickering) 

Ormonde, Pete, Jr. 28 Pierce, John 
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J.. Pierce, Sadie 

2 Pietszak, Sally 

3 Pine, Joe 

4 Pine, Virginia 

5 Pires, Frank 

6 Pires, Marie 

7 Plaa, Jeanne 

8 Plaa, Michel 

9 Plantenga, Agnes 

10 Plantenga, George 

11 Poe, Arlo D. 

12 Pomona Cemetery Assn. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Porte, Cecelia, Estate of 

Porte, Garritt, Estate of 

Portsmouth, Vera McCarty. 

Ramella, Mary M. 

Ramirez, Concha 

Rearick, Hildegard H. 

Rearick, Richard R. 

Reinalda, Clarence 

Reitsma, Greta 

Reitsma, Louis 

Rice, Bernice 

Rice, Charlie E. 

Richards, Karin 

(Mrs. Ronnie Richards) 

Richards, Ronald L. 

Ridder, Jennie Wassenaar 

Righetti, A. T. 

Riley, George A. 

Riley, Helen c. 

Robbins, Jack K, 

Rocha, John M. 

Rocha, Jose c. 

Rodrigues, John 

Rodrigues, Manuel 

Rodrigues, Manuel, 

Rodrigues, Mary L. 

Rodriquez, Daniel 

Rogers, Jack D. 

Rohrer, John A. 

Rohrer, Theresa D. 

Rohrs, Elizabeth H. 

Rossetti, M. s. 

Roukema, Angeline 

Roukerna, Ed. 

Roukerna, Nancy 

Roukerna, Siebren 

Ruderian, Max J. 

Russell, Fred J. 

Rusticus, Ann 

Jr. 

Rusticus, Charles 

Rynsburger, Arie 

Rynsburger, Berdena, Trust 

Rynsburger, Joan Adele 

Rynsburger, Thomas 
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1 S. P. Annex, Inc. 

2 

3 

4 

5 

6 

7 

8 

Salisbury, Elinor 

Sanchez, Edmundo 

Sanchez, Margarita 

Santana, Joe Sr. 

Santana, Palmira 

Satragni, John B. 

Scaramella, George 

9 Schaafsma Bros. 

10 Schaafsma, Jennie 

11 Schaafsma, Peter 

Schaafsrna, Tom 

Schaap, Andy 

Schaap, Ids 

Schaap, Maria 

Schacht, Sharon 

Schakel, Audrey 

Schakel, Fred 

Schmid, Olga 

c. 

J. 

o. 

Jr. 

P. 

17 

18 

19 

20 

21 

22 

Schmidt, Madeleine 

Schoneveld, Evert 

Schoneveld, Henrietta 

23 Schoneveld, John 

24 Schoneveld, John Allen 

25 Schug, Donald E. 

26 Schug, Shirley A. 

27 Schuh, Bernatta M. 

28 Schuh, Harold H. 
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Scott, Frances H. 

Scott, Linda F. 

Scott, Stanley A. 

Scritsmier, Lester J. 

Serl, Charles A. 

Serl, Rosalie P. 

Shady Grove Dairy, Inc. 

Shamel, Burt A. 

Shelby, Harold E. 

Shelby, John A. 

Shelby, Velma M. 

Shelton, Alice A. 

Sherwood, Robert w. 

Sherwood, Sheila J. 

Shue, Eva 

Shue, Gilbert 

Sieperda, Anne 

Sieperda, James 

Sigrist, Hans 

Sigrist, Rita 

Silveira, Arline L. 

Silveira, Frank 

Silveira, Jack 

Silveira, Jack P. Jr. 

Simas, Dolores 

Simas, Joe 

Singleton, Dean 

Singleton, Elsie R. 



Sinnott, Jim 

Sinnott, Mildred B. 

Slegers, Dorothy 

Slegers, Hubert J. 

Slegers, Jake 

Slegers, Jim 

Slegers, Lenwood M. 

Slegers, Martha 

1 

2 

3 

4 

5 

6 

7 

8 

9 Slegers, Tesse J. 

10 

11 

12 

Smith, 

Smith, 

Smith, 

Smith, 

Smith, 

r:dward S. 

Helen D. 

James E. 

Keith J. 

Lester W. 

Smith, Lois Maxine 

Smith, Marjorie w. 

17 Soares, Eva 

18 Sogioka, Mitsuyoshi 

19 Sogioka, Yoshimato 

20 Sousa, Sam 

21 Southern Pacific Land co. 

22 Southfield, Eddie 

23 Souza, Frank M. 

24 Souza, Mary T. 

25 Spickerman, Alberta 

26 Spickerman, Florence 

27 Spickerman, Rudolph 

28 Spyksrna, John 
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Staal, John 

Stahl, Zippora P. 

Stampfl, Berta 

Stampfl, William 

Stanley, Robert E. 

Stark, Everett 

Stellingwerf, Andrew 

Stellingwerf, Henry 

Stellingwerf, Jenette 

Stellingwerf, Shana 

Stellingwerf, Stan 

Stelzer, Mike C. 

Sterk, Henry 

Stiefel, Winifred 

Stiefel, Jack D. 

Stigall, Richard L. 

Stigall, Vita 

Stockman's Inn 

Stouder, Charlotte A. 

Stouder, William c. 

Struikmans, Barbara 

Struikmans, Gertie 

Struikmans, Henry Jr. 

Struikmans, Henry Sr. 

Struikmans, Nellie 

Swager, Edward 

Swager, Gerben 

Swager, Johanna 



l 

2 

3 

4 

5, 

sl 
7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Swager, Marion 

Swierstra, Donald 

Swierstra, Fanny 

Sybrandy, Ida 

Sybrandy, Simon 

Sytsma, Albert 

Sytsma, Edith 

Sytsma, Jennie 

Sytsma, Louie 

Te Velde, Agnes 

Te Velde, Bay 

Te Velde, Bernard A. 

Te Velde, Bonnie 

Te Velde, Bonnie G. 

Te Velde, George 

Te Velde, George, Jr. 

Te Velde, Harm 

Te Velde, Harriet 

Te Velde, Henry J. 

Te Velde, Jay 

Te Velde, Johanna 

Te Velde, John H. 

Te Velde, Ralph A. 

Te Velde, Zwaantina, 

Ter Maaten, Case 

Ter Maaten, Cleone 

Ter Maaten, Steve 

Terpstra, Carol 

Trustee 
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Terpstra, Theodore G. 

Teune, Tony 

Teunissen, Bernard 

Teunissen, Jane 

Thomas, Ethel M. 

Thomrnen, Alice 

Thomrnen, Fritz 

Tillema, Allie 

Tillema, Harold 

Tillema, Klaas D. 

Timmons, William R. 

Tollerup, Barbara 

Tollerup, Harold 

Trapani, Louis A. 

Trimlett, Arlene 

Trimlett, George 

Tristant, Pierre 

Tuinhout, Ale 

Tuinhout, Harry 

Tuinhout, Hilda 

Tuls, Elizabeth 

Tuls, Jack S. 

Tuls, Jake 

R. 

E. 

Union Oil Company of California 

United Dairyman's Co-op. 

Urquhart, James G. 

Usle, Cathryn 

Usle, Faustino 



1 

2 

:3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

V & Y Properties 

Vaile, Beryl M. 

Valley Hay Co. 

Van Beek Dairy Inc. 

Van Canneyt Dairy 

Van Canneyt, Maurice 

Van Canneyt, Wilmer 

Van Darn, Bas 

Van Darn, Isabelle 

Van Darn, Nellie 

Van Den Berg, Gertrude 

Van Den Berg, Joyce 

Van Den Berg, Marinus 

Van Den Berg, Marvin 

Van Der Linden, Ardith 

Van Der Linden, John 

Van Der Linden, Stanley 

Van Der Veen, Kenneth 

Van Diest, Anna T. 

Van Diest, Cornelius 

Van Diest, Ernest 

Van Diest, Rena 

Van Dyk, Bart 

Van Dyk, Jeanette 

Van Foeken, Martha 

Van Foeken, William 

Van Hofwegan, Steve 

Van Hofwegen, Adrian A. 
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Van Hofwegen, Clara 

Van Hofwegen, Jessie 

Van Klaveren, A. 

Van Klaveren, Arie 

Van Klaveren, Wilhelmina 

Van Klaveren, William 

Van Leeuwen, Arie C. 

Van Leeuwen, Arie c. 

Van Leeuwen, Arlan 

Van Leeuwen, Clara G. 

Van Leeuwen, Cornelia L. 

Van Leeuwen, Harriet 

Van Leeuwen, Jack 

Van Leeuwen, John 

Van Leeuwen, Letie 

Van Leeuwen, Margie 

Van Leeuwen, Paul 

Van Leeuwen, William A. 

Van Ravenswaay, Donald 

Van Ryn Dairy 

Van Ryn, Dick 

Van Surksum, Anthonetta 

Van Surksum, John 

Van Veen, John 

Van Vliet, Effie 

Van Vliet, Hendrika 

Van Vliet, Hugo 

Van Vliet, Klaas 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Vande Witte, George 

vanden Berge, Gertie 

Vanden Berge, Gertie 

Vanden Berge, Jack 

Vanden Berge, Jake 

Vanden Brink, Stanley 

Vander Dussen, Agnes 

vander Dussen, cor 

Vander Dussen, Cornelius 

Vander Dussen, Edward 

Vander Dussen, Geraldine Marie 

Vander Dussen, James 

Vander Dussen, John 

Vander Dussen, Nelvina 

Vander Dussen, Rene 

vander Dussen, Sybrand Jr. 

vander Dussen, Sybrand Sr. 

Vander Dussen Trustees 

Vander Eyk, Case Jr. 

Vander Eyk, Case Sr. 

Vander· Feer, Peter 

Vander Feer, Rieka 

vander Laan, Ann 

Vander Laan, Ben 

Vander Laan, Bill 

Vander Laan, Corrie 

Vander Laan, Henry 

Vander Laan, James 

Vander Laan, Katie 

Vander Laan, Martin Jr. 

Vander Laan, Tillie 

Vander Leest, Anna 

Vander Leest, Ann 

Vander Meer, Alice 

Vander Meer, Dick 

Vander Poel, Hank 

Vander Poel, Pete 

Vander Pol, Irene 

Vander Pol, Margie 

Vander Pol, Marines 

Vander Pol, William P. 

Vander Schaaf, Earl 

Vander Schaaf, Elizabeth 

Vander Schaaf, Henrietta 

Vander Schaaf, John 

Vander Schaaf, Ted 

Vander Stelt, Catherine 

Vander Stelt, Clarence 

Vander Tuig, Arlene 

vander Tuig, Sylvester 

Vander Veen, Joe A. 

vande:rvlag, Robert 

Vander Zwan, Peter 

Vanderford, Betty W. 

Vanderford, Claud R. 

Vanderharn, Adrian 
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2 

3 

4 

5 

6 

Vanderham, 

Vanderham, 

Vanderham, 

Vanderham, 

Vanderham, 

Vanderham, 

Cornelius 

Cornelius 

Cory 

E. Jane 

Marian 

Martin 

7 Vanderham, Pete c. 

8 Vanderham, Wilma 

9 Vasquez, Eleanor 

10 Veenendaal, Evert 

11 Veenendaal, John H. 

12 Veiga, Dominick Sr. 
~i: a:,, 
o:: < a g 13 Verbree, Jack 
<C. a: .. 

gji-,2 l!!:5~ 
~m~oi5i"i' 14 verbree, Tillie IL •UN U O c,1 
11.C..1lolOILI.IJ) 

OC~!:f3::i"' 
a':.J !! j z < "q 15 Verger, Bert 
<(<(ID iU .. 
..tz e ::I·"' 

g 2 ; ~ - 16 Verger, Betty 
... o> 
< 111!: 

17 Verhoeven, Leona 

18 Verhoeven, Martin 

19 Verhoeven, Wesley 

20 Vermeer, Dick 

21 Vermeer, Jantina 

22 Vernola Ranch 

23 Vernola, Anthonietta 

24 Vernola, Anthony 

25 Vernola, Frank 

26 Vernola, Mary Ann 

27 Vernola, Pat F. 

P. 

28 Vestal, Frances Lorraine 

Vestal, J. Howard 

Visser, Gerrit 

Visser, Grace 

Visser, Henry 

Visser, Jess 

Visser, Louie 

Visser, Neil 

Visser, Sam 

Visser, Stanley 

Visser, Tony D. 

Visser, Walter G. 

Von Der Ahe, Fredric T. 

Von Euw, George 

Von Euw, Marjorie 

Von Lusk, a limited partnership 

Voortman, Anna Marie 

Voortman, Edward 

Voortman, Edwin J. 

Voortman, Gertrude Dena 

Wagner, Richard H. 

Walker, Carole R. 

Walker, Donald E. 

Walker, Wallace W. 

Wardle, Donald M. 

Warner, Dillon B. 

Warner, Minnie 

Wassenaar, Peter W. 

Waters, Michael 
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8 

9 

10 

11 

12 

17 

18 

19 

20 
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23 

24 

25 

26 

27 

28 

Weeda, Adriana 

Weeda, Daniel 

Weeks, o. L. 

Weeks, Verona E. 

Weidman, Maurice 

Weidman, Virginia 

Weiland, Adaline I. 

Weiland, Peter J. 

Wesselink, Jules 

West, Katharine R. 

West, Russel 

West, Sharon Ann 

Western Horse Property 

Westra, Alice 

Westra, Henry 

Westra, Hilda 

Westra, Jake J. 

Weststeyn, Freida 

Weststeyn, Pete 

Whitehurst, Louis G. 

Whitehurst, Pearl L. 

Whitmore, David L. 

Whitmore, Mary A. 

Whitney, Adolph M. 

Wiersema, Harm 

Wiersema, Harry 

Wiersma, Ellen H. 

Wiersma, Gladys J. 

Wiersma, Jake 

Wiersma, Otto 

Wiersma, Pete 

Winchell, Verne H., Trustee 

Wind, Frank 

Wind, Fred 

Wind, Hilda 

Wind, Johanna 

Woo, Frank 

Woo, Sem Gee 

Wybenga, Clarence 

Wybenga, Gus 

Wybenga, Gus K. 

Wybenga, Sylvia 

Wynja, Andy 

Wynja, Iona F. 

Yellis, Mildred 

Yellis, Thomas E. 

Ykema-Harmsen Dairy 

Ykema, Floris 

Ykema, Harriet 

Yokley, Betty Jo 

Yokley, Darrell A. 

Zak, Zan 

Zivelonghi, George 

Zivelonghi, Margaret 

Zwaagstra, Jake 
Zwaagstra, Jessie M. 
Zwart, Case 
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NON-PRODUCER WATER DISTRICTS 

3 Chino Basin Municipal Water District 

4 Chino Basin Water Conservation District 

5 Pomona Valley Municipal Water District 

6 Western Municipal Water District of Riverside County 

7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

DEFAUL~ING OVERLYING AGRICULTURAL PRODUCERS 

Cheryl L. Bain 

Warren Bain 

John M. Barcelona 

Letty Bassler 

John Brazil 

John s. Briano 

Lupe Briano 

Paul A. Briano 

Tillie Briano 

Arnie B. Carlson 

John Henry Fikse 

Phyllis S. Fikse 

Lewellyn Flory 

Mary I. Flory 

L. H. Glazer 

Dorothy Goodman 

Sidney D. Goodman 

Frank Grossi 

Harada Brothers 

Ellen Hettinga 

Hein Hettinga 

Dick Hofstra, Jr. 

Benjamin M. Hughey 

Frieda L. Hughey 

Guillaume Indart 

Ellwood B. Johnston, Trustee 

Perry Kruckenberg, Jr. 
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Roy W. Lantis 

Sharon I. Lantis 

Frank Lorenz 

Dagney H. MacDonald 

Frank E. Martin 

Ruth C. Martin 

Connie S. Mello 

Naldiro J. Mello 

Felice Miller 

Ted Miller 

Masao Nerio 

Tom K. Nerio 

Toyo Nerio 

Yuriko Nerio 

Harold L. Rees 

Alden G. Rose 

Claude Rouleau, Jr. 

Patricia M. Rouleau 

Schultz Enterprises 

Albert Shaw 

Lila Shaw 

Cathy M. Stewart 

Marvin c. Stewart 

Betty Ann Stone 

John B. Stone 

Vantoll cattle Co., Inc. 

Catherene Verburg 



l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Martin Verburg 

Donna Vincent 

Larry Vincent 

Cliff Wolfe & Associates 

Ada M. Woll 

Zarubica Co. 
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EXHIBIT 11 D" 

OVERLYING NON-AGRICULTURAL RIGHTS 

Total Overlying 
Non-Agricultural 

Partt Rights (Acre Feet) 

6 Ameren Steel Producers, Inc. 125 

7 : County of San Bernardino 
I 

171 

8! Conrock Company 406 

gi I Kaiser Steel Corporation 3,743 

10 I 

11 

12 
z f~ I 
0 ii: r- 1-
~ ~:- ~1 
~ I:!::~ 11 
o o o z 42? lLl !I 
UwU~N - j 
.J 1:1 Ill LI. L1 I 

~!:tl::i" I 
0:,? <,.. 15 ' 
.i l~ ; 0 ~ ~· :, . " I) l!l l'J ... 

0 - z 16 
,: IO -
A. 0 > 
< N !!: I 

17 

18 

19 

20 

21 

22 

2311 
I 
I 

241 

25 1 

26 

27 

28 

Red Star Fertilizer 

Southern California Edison Co. 

Space Center, Mira Loma 

Southern Service Co., dba 

Blue Seal Linen 

Sunkist, Orange Products Division 

Carlsberg Mobile Home Properties, 

Ltd. ·'73 

Union Carbide Corporation 

Quaker Chemical co. 

Totals 

20 

1,255 

133 

24 

2,393 

593 

546 

0 

9,409 
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Share of 
Safe Yield 

(Acre Feet) ______ ..... ___ 
97.858 

133.870 
. 

317.844 

2,930.274 

15.657 

982.499 

104.121 

18.789 

1,873.402 

464.240 

427.446 

0 

7,366.000 



Party: 

City of Chino 

City of Norco 

City of Ontario 

City of Pomona 

City of Up1 and 

Cucamonga County 
Water District 

Jurupa Community Ser-
vices District 

Monte Vista County 
Water District 

·west San Bernardino 
County Water District 

Etiwanda Water Company 

Felspar Gardens Mutual 
Water Company 

Fontana Union ~later Co. 

Marygold Mutual Water Co. 

Mira Lana Water Co. 

Monta Vista Irr. Co. 

Hutual Water Company of 
Glen Avon Heights 

Park Water C~upany 

Pomona Valley Water Co. 

San Antonio ~later Co. 

Santa Ana River Hater 
Company 

Southern California 
Hater Company 

lles t tnd Consolidated 
\later Cl?(ilPJllY 

TOTAL 

EXHIBIT "£" 
APPROPR r A TI'/ E RIGHTS 

. Appropriative 
Right 

• (Acre feet) 

5,271.7 

289.5 

161337 .4 

16,110.5 

4,097.2 

4,431.0 

1,104.1 

5,958.7 

925.5 

768.0 

68.3 

9,188.3 

941.3 

··t,116.0 •. 

972.1 

672.2 

236.1 

3,106.3 

2.164.5 

11869.3 

1,774.5 

1,361.3 

78,763.8 

. 
' 
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Share of 
Initial Share of 

Operating Operatin9 
Safe Yield ~afe Yield 
(Acre Feet) {Percl·nt) 

3,670.067 E..693 

• • 2qt.545 0.368 

11,373.81_6 20.742 

11,215.852 20.454 

2:ss2.401 S.202 

3,084.786 5.626 

768.655 1.402 

4,148.344 7.565 

644.317 1,175 

534.668 0.975 

47 .549 0.087 

6,396.736 11.666 

655.317 l .195 

-; 776.940 1.417 

676.759 1.234 

467.974 0.653 

164.369 0.300 

2,162.553 • 3.944 

1,506,888 2.748 

1,301.374 2.373 
.. 

1,235.376 2.253 

947 .7]4 1.728 

54,834.000 100.000 
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EXHIBIT "F" 
OVERLYING (AGRICULTURAL) POOL 

POOLING PLAN 

1. Membership in Pool. The State of California and all pro-

4 ducers listed in Exhibit ·1t C11 shall be the initial members of this 

5 pool, which shall include all producers of water for overlying 

6 uses other than industrial or commercial purposes. 

7 2. Pool Meetings. The members· of the pool shall meet 

8 annually, in person or by proxy, at a place and time to be desig-

9 nated by Watermaster for purposes of electing members of the Pool 

10 Committee and conducting any other business of the pool. Special 

11 

12 

17 

meetings of· the membership of the pool may be called and held as 

provided in the rules of the pool. 

3. Voting. All voting at meetings of pool members shall be 

on the basis of one vote for each. 100 acr~ feet or any portion 

thereof of production from.Chino. Basin during th~ preceding year, 

as shown by the records of Waterrnaster. 

4. Pool Committee. The Pool Commi-ttee for this. pool shall 

18 consist of not less than nine (9) representatives selected at 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

large by members of the pool. The. exact number of members of the 

Pool Committee in any year shall be as determined by majority vote 

of the voting power of members of the:. pool in attendance at the 

annual pool meeting .. Each member of the Pool Committee shall have 

one vote and shall serve for a two-year term. The members first 

elected shall classify themselves by lot so that approximately 

one-half serve an initial one-year term. Vacancies during any 

term shall be filled by a majority of the remaining members of the 

Pool Committee. 

5. Advisory Conunittee Representatives. The number of 
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241 

25 

26 

27 

28 

representatives of the Pool Committee on the Advisory Committee 

shall be as ·provided in the rules of the pool from time to time 

but not exceeding ten (10). The voting power of the pool on the 

Advisory Committee shall be apportioned and exercised as deter

mined from time to t~rne by the Pool Committ~e. 

6. Replenishment Obligation. The pool shall provide funds 

for replenishment of any production by persons other than members 

of the Overlying (Non-agricultural) Pool or Appropriator Pool, .in 

excess of the pool's share of Safe Yield. During the first five 

(5) years of operations of the Physical Solution, reasonable 

efforts shall be made by the Pool Committee to equalize annual 

assessments. 

7. Assessments. All assessments in this pool (whether for 

!eplenishment water cost or for pool administration or the allo

cated share of Watermaster administration) shall be in an amount 

uniformly applicable to all production in the pool during the 

preceding year or calendar quarter. Provided, however, that the 

Agricultural Pool Committee, may recommend to the Court modifica

tion of the method of assessing pool members, inter se, if the 

same is necessary to attain legitimate basin management objectives.' 

including water conservation and avoidance of undesirable socio

economic consequences. Any such modification shall be initiated 

and ratified by one of the following methods: 

(a) Excess Production. In the event total pool 

production exceeds 100,000 acr6 feet in any year, the Pool 

Committee shall call and hold a meeting, after notice to all 

pool members, to consider remedial modification of the 

assessment formula. 
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l (b) Producer Petition. At any time after the fifth 

2 I full year of operation under the Physical Solution, a peti-

3 tion by ten percent (10%) of the voting power or membership 

4 I of the Pool shall compel the holding of a noticed meeting 

' 5 i to consider revision of said formula of assessment for re-
l 

6 I plenishment water. 

7 In either event, a majority action of the voting power in attend-

8 ance at such pool members' meeting shall be binding on the Pool 

9 Cammi ttee. 

10 8. Rules. The Pool committee shall adopt rules for con-

11 ducting meetings and affairs of the committee and for adrninis-

12 tering its program and in amplification of the provisions, hut not 
6 ~~ 

~ i= r,::(', 

o: ~ ~:: .. 13 inconsistent with, this pooling plan. 
ffi~f ~~l; 
~ m ~ ci ~ z 19 14 
b. ,U111UD:N 
... c.J111 .. e111 

OC ~ !: : ::i"' 
~ .J g Ii z < :i 15 
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cg qj e: 16 
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19 

20 
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22 

23 

24 
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27 

28 
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EXHIBIT "G" 
OVERLYING {NON-AGRICULTURAL) POOL 

POOLHlG PLAN 

1. Membership in Pool. The initial members of the pool, 

4 together with the decreed share of the Safe Yield of each, are 

5 listed in Exhibit "D". Said pool includes producers of water for 

6 overlying industrial or commercial {non-agricultural) purposes, or 

7 such producers within the Pool who may hereafter take water pur-

8 suant to Paragraph 8 hereof. 

9 2. Pool committee. The Pool Committee for this pool shall 

10 consist of one representative designated by each member of the 

11 pool. Voting on the committee shall be on the basis of one vote 

12 for each member, unless a volume vote is demanded, in which case 
z Ill 10 
0 =? -

:.:: 5 ! ~ 13 votes shall he allocated as follows:· 
i:t: 111 II: m .. 

111 ~ 2 Ill ,C ,_ 
ldri,: 1--lft 

~~ 8 g a~: 14 The volume voting power on the Pool Committee shall 
i,.C.1111me'° 
OQ~!::J"" !~ ~ f& ! ~ ~ 15 be 1,484 votes. Of· these, 742 votes shall be allocated on 
..I :z al ::) • ,.. 

0 ~ m_ 111Z - 16 c-= 111 - the basis of one vote for each ten (10) acre feet or fraction 
fl. 0 > 
< CII !!: 

17 

18 

19 

20 

21 

thereof of decreed shares in Safe Yield. (See Exhibit "D".) 

The remaining 742 votes shall be allocated proportionally 

on the basis of assessments paid to Watermaster during the 

preceding year.* 

3. Advisory Committee Representatives. At least three (3) 

22 members of the Pool Committee shall be designated by said committee 

23 to serve on the Advisory committee. The exact number of such 

24 representatives at any time shall be as determined by the Pool 

25 Committee. The voting power of the pool shall be exercised in the 

26 

27 *Or production assessments paid under Water Code Section 
72140 et seq., as to years prior to the second year of operation 

28 under the Physical Solution hereunder. 
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I 
l 

l Advisory Committee as a unit, based upon the vote of a majority of 

2 said representatives. 

3 4. Replenishment Obligation. The pool shall provide funds 

4 for replenishment of any production in excess of the pool's share 

5 of Safe Yield in the preceding year. 
I 

6 1 5. Assessment. Each member of this pool shall pay an assess-

7 ment equal to the cost of replenishment water times the number of 

8 acre feet of production by such producer during the preceding year 

9 in excess of (a) his decreed share of the Safe Yield, plus (b) any 

10 carry-over credit under Paragraph 7 hereof. In addition, the cost 

11 

12 

17 

18 

19 

of the allocated share of Watermaster administration expense shall 

be recovered on an equal assessment against each acre foot of 

production in the pool during such preceding fiscal year or calen

dar quarter: and in the case of Pool members who take substitute 

ground water as set forth in Paragraph 8 hereof, such producer 

shall be liable for its share of administration assessment, as if 

the water so taken were produced, up to the limit of its decreed 

share of Safe Yield. 

6. Assignment. Rights herein decreed are appurtenant to the 

20 land and are only assignable with the land for overlying use 

21 thereon; provided, however, that any appropriator who may, directly 

22 or indirectly, undertake to provide water service to such overlying 

23 lands may, by an appropriate agency agreement on a form approved by 

24 Watermaster, exercise said overlying right to the extent, but only 

25 to the extent necessary to provide water service to said overlying 

26 lands. 

27 

28 

7. Carry-over. Any member of the pool who produces less than 

its assigned water share of Safe Yield may carry such unexercised 
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1 right forward for exercise in subsequent years. The first water 

2 produced during any such subsequent year shall be deemed to be an 

3 exercise of such carry-over right. In the event the aggregate 

4 carry~over by any pool member exceeds its share of Safe Yield, such 

5 member shall, as a condition of preserving such surplus carry-over, 

6 execute a storage agreement with Watermaster. 

7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

8. Substitute Supplies. To the extent that any Pool member, 

at the request of Watermaster and with the consent of the Advisory 

Committee, takes substitute surface water in lieu of producing 

ground water otherwise subject to production as an allocated share 

of Safe Yield, said party shall nonetheless remain a member of this 

Pool. 

9. Rules. The Pool Committee shall adopt rules for adminis

tering its program and in amplification of the provisions, but not 

inconsistent with, this pooling plan. 
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EXHIBIT "H" 
APPROPRIATIVE POOL 

POOLING PLAN 

1. Qualification for Pool. Any city, district or other 

4 public entity and public utility -- either regulated under Public 

5 Utilities Commission jurisdiction, or exempt therefrom as a non-

6 profit mutual water company (other than those assigned to the 

7 Overlying (Agricultural] Pool) -- shall be a member of this pool. 

8 All initial members of the pool are listed in Exhibit "E", together 

9 with their respective appropriative rights and acre foot allocation 

10 and percentage shares of the initial and subsequent Operating Safe 

11 Yield. 

12 

17 

18 

2. Pool committee. The Pool Committee shall consist of one 

{l} representative appointed by each member of the Pool. 

3. Voting. The total voting power on the Pool Committee 

shall be 1,000 votes. Of these, 500 votes shall be allocated in 

proportion to decreed percentage shares in Operating Safe Yield. 

The remaining 500 votes shall be allocated proportionally on the 

basis of assessments paid to Watermaster during the preceding 

19 year.* Routine business of the Pool Committee may be conducted on 

20 the basis of one vote per member, but upon demand of any member a 

21 

22 

23 

24 

25 

26 

27 

28 

weighted vote shall be taken. Affirmative action of the Committee 

shall require a majority of the voting power of members in attend

ance, provided that it includes concurrence by at least one-third 

of its total members. 

4. Advisory Committee Representatives. Ten (10) members of 

*Or production assessments paid under Water Code Section 72140 
et seq., as to years prior to the second year of operation under 
the Physical Solution hereunder. 
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l the Pool Committee shall be designated to represent this pool on 

2 the Advisory Committee. Each major appropriator, i.e., the owner 

3 of an adjudicated appropriative right in excess of 3,000 acre feet, 

4 shall be entitled to one representative. The remaining members 

5 I representing the Appropriative Pool on the Advisory committee shall 

6 be elected at large by the remaining members of the pool. The 

7 voting power of the Appropriative Pool on the Advisory Committee 

8 shall be apportioned between the major appropriator representatives 

9 in proportion to their respective voting power in the Pool Com-

10 rnittee. The remaining two representatives shall exercise equally 

11 the voting power proportional to the Pool committee voting power 

12 of all remaining appropriators; provided, however, that if any 
z !:!~ 

::i:: ~ a:)',, 

~~ ~=- 13 representative fails to attend an Advisory Committee meeting, the 
m~iz r!::~ 
~~8g~~%14 voting power of that representative shall be allocated among the 
... C ,J Ill ., ... Ill 
Oc<i-a,-r-

~~~i!~!l5 representatives of the Appropriator Pool in attendance in the same 
..I z = ::I ..... 

Q"' m Ill..., 
cg iii :5 16 proportion as their own respective voting powers . 

.. 0~ 
< Ill-

17 

18 

19 

20 

21 

5. Replenishment Obligation. The pool shall provide funds 

for purchase of replenishment water to replace any production by 

the pool in excess of Operating Safe Yield during the preceding 

year. 

6. Administrative Assessment. Costs of administration of 

22 this pool and its share of general Watermaster expense shall be 

23 recovered by a uniform assessment applicable to all production 

24 during the preceding year. 

25 7. Replenishment Assessment. The cost of replenishment water 

26 required to replace production from Chino Basin in excess of 

27 Operating Safe Yield in the preceding year shall be allocated and 

28 recovered as follows: 
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(a) For production, other than for increased export, 

within CBMWD or WMWD: 

(1) Gross Assessment. 15% of such replenishment 

water costs shall be recovered by a uniform assessment 

against all production of each appropriator producing in 

said area during the preceding year. 

(2) Net Assessment. The remaining 85% of said 

costs shall be recovered by a uniform assessment on each 

acre foot of production from said area by each such 

appropriator in excess of his allocated share of Oper

ating Safe Yield during said preceding year. 

(b) For production which is exported for use outside 

Chino Basin in excess of maximum export in any year through 

1976, such increased export production shall be assessed 

against the exporting appropriator in an amount sufficient to 

purchase replenishment water from CBMWD or WMWD in the amount 

of such excess. 

(c) For production within SBVMWD or PVMWD: 

By an assessment on all production in excess of 

an appropriator's share of Operating Safe Yield in an 

amount sufficient to purchase replenishment water through 

SBVMWD or MWD in the amount of such excess. 

8. Socio-Economic Impact Review. The parties have conducted 

certain preliminary socio-economic impact studies. Further and 

more detailed socio-economic impact studies of the assessment 

formula and its possible modification shall be undertaken for the 

Appropriator Pool by Watermaster no later than ten {10} years from 

the effective date of this Physical Solution, or whenever total 
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l production by this pool has increased by 30% or more over the 

2 decreed appropriative rights, whichever is first. 

3 9. Facilities Equity Assessment. Watermaster may, upon 

4 recommendation of the Pool Committee, institute proceedings for 

5 levy and collection of a Facilities Equity Assessment for the 

6 purposes and in accordance with the procedures which follow: 

7 

8 

9 

10 

11 

12 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

(a) Implementing Circumstances. There exist several 

sources of supplemental water available to Chino Basin, each 

of which has a differential cost and quantity available. The 

optimum management of the entire Chino Basin water resource 

favors the maximum use of the lowest cost supplemental water 

to balance the supplies of the Basin, in accordance with the 

Physical Solution. The varying sources of supplemental water 

include importations from MWD and SBVMWD, importation of 

surface and ground water supplies from other basins in the 

immediate vicinity of Chino Basin, and utilization of re

claimed water. In order to fully utilize any of such alter

nate sources of supply, it will be essential for particular 

appropriators having access to one or more of such supplies to 

have invested, or in the future to invest,directly or in

directly, substantial funds in facilities to obtain and 

deliver such water to an appropriate point of use. To the 

extent that the use of less expensive alternate sources of 

supplemental water can be maximized by the inducement of a 

Facilities Equity Assessment, as herein provided, it is to the 

long-term benefit of the entire basin that such assessment be 

authorized and levied by Watermaster. 

{b) Study and Report. At the request of the Pool 
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Committee, Watermaster shall undertake a survey study of the 

utilization of alternate supplemental supplies by members of 

the Appropriative Pool which would not otherwise be utilized 

and shall prepare a report setting forth the amount of such 

alternative supplies being currently utilized, the amount of 

such supplies which could be generated by activity within the 

pool, and the level of cost required to increase such uses and 

to optimize the total supplies available to the basin. Said 

report shall contain an analysis and recommendation for the 

levy of a necessary Facilities Equity Assessment to accomplish 

said purpose. 

{c) Hearing. If the said report by Watermaster contains 

a recommendation for imposition of a Facilities Equity Assess

ment, and the Pool Committee so requests, Watermaster shall 

notice and hold a hearing not less than 60 days after dis

tribution of a copy of said report to each member of the pool, 

together with a notice of the hearing date. At such hearing, 

evidence shall be taken with regard to the necessity and 

propriety of the levy of a Facilities Equity Assessment and 

full findings and decision shall be issued by Watermaster. 

(d) Operation of Assessment. If Watermaster determines 

that it is appropriate that a Facilities Equity Assessment be 

levied in a particular year, the amount of additional supple

mental supplies which should be generated by such assessment 

shall be estimated. The cost of obtaining such supplies, 

taking into consideration the investment in necessary 

facilities shall then be determined and spread equitably among 

the producers within the pool in a manner so that those 
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producers not providing such additional lower cost supple

mental water, and to whom a financial benefit will result, may 

bear a proportionate share of said costs, not exceeding said 

benefit; provided that any producer furnishing such supple

mental water shall not thereby have its average cost of water 

in such year reduced below such producer's a~erage cost of 

pumping from the Basin. In so doing, Watermaster shall 

establish a percentage of the total production by each party 

which may be produced without imposition of a Facilities 

Equity Assessment. Any member of the pool producing more 

water than said percentage shall pay such Facilities Equity 

Assessment on any such excess production. Watermaster is 

authorized to transmit and pay the proceeds of such Facilities 

Equity Assessment to those producers who take less than their 

share of Basin water by reason of furnishing a higher per

centage of their requirements through use of supplemental 

water. 

1 O. Unallocated Safe Yield Wab~r. To the extent that, in any 

19 five years, any portion of the share of Safe Yield allocated to 

20 the Overlying (Agricultural) Pool is not produced, such water shall 

21 be available for reallocation to members of the Appropriative Pool, 

22 as follows: 

23 

24 

25 

26 

27 

28 

(a) Priorities. Such allocation shall be made in the 

following sequence: 

(1) to supplement, in the particular year, water 

available from Operating Safe Yield to compensate for any 

reduction in the Safe Yield by reason of recalculation 

thereof after the tenth year of operation hereunder. 
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(2) pursuant to conversion claims as defined in 

Subparagraph (b) hereof. 

(3) as a supplement to Operating Safe Yield, 

without regard to reductions in Safe Yield. 

(b) Conversion Claims. The following procedures may be 

utilized by any appropriator: 

(1) Record of Land Use Conversion. Any appro

priator who undertakes, directly or indirectly, dur-

ing any year, to permanently provide water service to 

lands which during the immediate preceding five (5) 

consecutive years was devoted to irrigated agriculture 

may report such change in land use or water service to 

Watermaster. Waterrnaster shall thereupon verify such 

change in water service and shall maintain a record and 

account for each appropriator of the total acreage 

involved and the average annual water use during said 

five-year period. 

(2) Establishment of Allocation Pe~~ent~ge. In 

any year in which unallocated Safe Yield water from 

the Overlying (Agricultural) Pool is available for such 

conversion claims, Waterrnaster shall establish allocable 

percentages for each appropriator based upon the total 

of such converted acreage recorded to each such appro

priator's account. 

(3) Allocation and Notice. Watermaster shall 

thereafter apply the allocated percentage to the total 

unallocated Safe Yield water available for special 

allocation to derive the amount thereof allocable to 
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each appropriator; provided that in no event shall the 

allocation to any appropriator as a result of such 

conversion claim exceed 50% of the average annual amount 

of water actually applied to the areas converted by such 

appropriator prior to such conversion. Any excess water 

by reason of such limitation on any appropriator's right 

shall be added to Operating Safe Yield. Notice of such 

special allocation shall be given to each appropriator 

and shall be treated for purposes of this Physical 

Solution as an addition to such appropriator's share of 

the Operating Safe Yield for the particular year only. 

(4) Administrative Costs. Any costs of Water

master attributable to administration of such special 

allocations and conversion claims shall be assessed 

against appropriators participating in such reporting. 

11. In Lieu Procedures. There are, or may develop, certain 

17 areas within Chino Basin where good management practices dictate 

18 that recharge of the basin be accomplished, to the extent prac-

19 tical, by taking surface supplies of supplemental water in lieu of 

20 ground water otherwise subject to production as an allocated share 

21 of Operating Safe Yield. 

22 

23 

24 

25 

26 

27 

28 

(a) Method of Operation. Any appropriator producing 

water within such designated in lieu area who is willing to 

abstain for any reason from producing any portion of such 

producer's share of Operating Safe Yield in any year may 

offer such unpumped water to Watermaster. In such event, 

Watermaster shall purchase said water in place, in lieu of 

spreading replenishment water, which is otherwise required to 
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make up for over production. The purchase price for in lieu 

water shall be the·lesser of: 

(1) Watermaster's current cost of replenishment 

water, whether or not replenishment water is currently 

then obtainable, plus the cost of spreading; or 

(2) The cost of supplemental surface supplies to 

the appropriator, less 

a. said appropriator's average cost of 

ground water production, and 

b. the applicable production assessment 

were the water produced. 

Where supplemental surface supplies consist of MWD or 

SBVMWD supplies, the cost of treated, filtered State 

water from such source shall be deemed the cost of 

supplemental surface supplies to the appropriator for 

purposes of such calculation. 

In any given year in which payments may be made pursuant to 

a Facilities Equity Assessment, as to any given quantity of 

water the party will be entitled to payment under this 

section or pursuant to the Facilities Equity Assessment, as 

the party elects, but not under both. 

(b) Designation of In Lieu Areas. The first in lieu 

area is designated as the "In Lieu Area No. l" and consists 

of an area wherein nitrate levels in the ground water gen

erally exceed 45 mg/1, and is shown on Exhibit 11 J 11 hereto. 

Other in lieu areas may be designated by subsequent order of 

Watermaster upon recommendation or approval by Advisory 

Committee. Said in lieu areas may be enlarged, reduced or 
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eliminated by subsequent orders; provided, however, that 

designation of In Lieu Areas shall be for a minimum fixed 

term sufficient to justify necessary capital investment. In 

Lieu Area No. 1 may be enlarged, reduced or eliminated in 

the same manner, except that any reduction of its original 

size or elimination thereof shall require the prior order of 

Court. 

12. Carry-over. Any appropriator who produces less than his 

9 assigned share of Operating Safe Yield may carry such unexercised 

10 right forward for exercise in subsequent years. The first water 

11 

12 

17 

18 

19 

20 

21 

22 

23 

produced during any such subsequent year shall be dee~ed to be an 

exercise of such carry-over right. In the event the aggregate 

carry-over by any appropriator exceeds its share of Operating Safe 

Yield, such appropriator shall, as a condition of preserving such 

surplus carry-over, execute a storage agreement with Watermaster. 

Such appropriator shall have the option to pay the gross assess

ment applicable to such carry-over in the year in which it accrued. 

13. Assignment, Transfer and Lease. Appropriative rights, 

and corresponding shares of Operating Safe Yield, may be assigned 

or may be leased or licensed to another appropriator for exercise 

in a given year. Any transfer, lease or license shall be ineffec

tive until written notice thereof is furnished to and approved as 

to form by Watermaster, in compliance with applicable Waterrnaster 

24 rules. Waterrnaster shall not approve transfer, lease or license of 

25 

26 

27 

28 

a right for exercise in an area or under conditions where such 

production would be contrary to sound basin management or detri

mental to the rights or operations of other producers. 

14. Rules. The Pool Committee shall adopt rules for 
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1 administering its program and in amplification of the provisions, 

2 but not inconsistent with, this pooling plan. 
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EXHIBIT "I" 

ENGINEERING APPENDIX 

1. Basin Management Parameters. In the process of imple-

4 menting the physical solution for Chino Basin, Watermaster shall 

5 consider the following parameters: 

6 

7 

8 
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10 

11 

12 
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28 

(a) Pumping Patterns. Chino Basin is a common supply 

for all persons and agencies utilizing its waters. It is an 

objective in management of the Basin's waters that no pro

ducer be deprived of access to said waters by reason of 

unreasonable pumping patterns, nor by regional or localized 

recharge of replenishment water, insofar as such result may 

be practically avoided. 

(b) Water Quality. Maintenance and improvement of 

water quality is a prime consideration and function of 

management decisions by Waterrnaster. 

(c) Economic Considerations. Financial feasibility, 

ecnomic impact and the cost and optimum utilization of the 

Basin's resources and the physical facilities of the parties 

are objectives and concerns equal in importance to water 

quantity and quality parameters. 

2. Operating Safe Yield. Operating Safe Yield in any year 

shall consist of the Appropriative Pool's share of Safe Yield of 

the Basin, plus any controlled overdraft of the Basin which 

Watermaster may authorize. In adopting the Operating Safe Yield 

for any year, Watermaster shall be limited as follows: 

(a) Accumulated overdraft. During the operation of 

this Judgment and Physical Solution, the overdraft accumu

lated from and after the effective date of the Physical 
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Solution and resulting from an excess of Operating Safe Yield 

over Safe Yield shall not exceed 200,000 acre feet. 

(b) Quantitative Limits. In no event shall Operating 

Safe Yield in any year be less than the Appropriative Pool's 

share of Safe Yield, nor shall it exceed such share of Safe 

Yield by more than 10,000 acre feet. The initial Operating 

7 Safe Yield is hereby set at 54,834 acre feet per year. 

8 Operating Safe Yield shall not be changed upon less than five 

9 (5) years' notice by Waterrnaster. 

10 Nothing contained in this paragraph shall be deemed to authorize, 

11 directly or indirectly, any modification of the allocation of 

12 shares in Safe Yield to the overlying pools, as set forth in 

~~ ii:l'-
ll:: i : : _ 13 Paragraph 44 of the Judgment. 

19~2 "':$!;; 
~mgo5i, 14 3. Ground Water Storage Agreements. Any agreements author-.., • U Ill U 0 Ill 
i,. 0 .a W,. ._ Ill 

Oo~!:::IJ"' 
~~~ci~~!l5 ized by Watermaster for ·storage of supplemental water in the 
.Jz.. => • "' 

0 ~ m 111- 16 
0 ~ ;! available ground water storage capacity of Chino Basin shall 

ll, 0 
< .. !!: 

17 include, but not be limited to: 

18 
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{a) The quantities and term of the storage right. 

(b) A statement of the priority or relation of said 

right, as against overlying or Safe Yield uses, and other 

storage rights. 

(c) The procedure for establishing delivery rates, 

schedules and procedures which may include 

[1] spreading or injection, or 

[2] in lieu deliveries of supplemental water for 

direct use. 

(d) The procedures for calculation of losses and annual 

accounting for water in storage by Watermaster. 
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{e) The procedures for establishment and adminis

tration of withdrawal schedules, locations and methods. 
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CHINO BASIN 
IN LIEU AREA NO. 1 
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LEGAL DESCRIPTION 

OF Cl!I!IO BASIN 

Preamble 

All of the township:, and ranges referred to in the 
following legal description are the San Bernardino Base and 
Meridian. Certain designated sections are implied as the 
System of Government Surveys may be extended where not 
established. Said sections are identified as follows: 

Section 20, TlN, R8W is extended across. 
Rancho Cucamonga; 

Section 36, TlN, R8W is extended across the City 
of Upland; 

Sections 2 ,· 3, and 4, TlS, R7W are extended 
across Rancho Cucamonga; 

Section 10, TlS, RBW is extended across the City 
of Claremont; 

Sections 19, 20, 21, 30, 31 and 32, TlS, RBW are 
extended across the City of Pomona;~ 

Sections 4, 5, and 28, T2S, RBW are extended 
across Rancho Santa Ana Del Chino; 

Sections 15 and 16, T3S, R7W are extended across 
Rancho La Sierra; a~d 

Sections 17 and'20, T3S, R7W are extended across 
Rancho .El Rincon. 

Description 

Chino Basin is included within portions of the Counties 
6f San Bernardino, Riverside and Los Angeles, State of 
Califori1ia, bounded by a continuous line described as follows: 

BEGINNING at the Southwest corner of Lot ·241 as shown 
on Map of Ontario Colon~ Lqi1ds, recorded in Nap Book 11, 
page G, Office of the County Recorder of San Bernardino 
County, said corner being the Point.of Beginning; 

l. Thence Southeasterly to the Southeast corner 
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of Lot 419 of said Ontario Colony Lands; 

2. Thence Southeasterly to a point 1300 feet 
North of 
line of 

the South line and 1300 feet East of the West 
Section 4, TlS, R7W; 

3, Thence Easterly to a point on the East line of 
Section 4, 1800 feet North of the Southeast corner of 
said Section 4; 

4. Thence Easterly to the Southea~t corner of the 
Southwest quarter of the Northeast quarter of Section 
3, ·r1s, R7W; . 

5. Thence Northeasterly to a point on the North 
line of Secition 2, TlS, R7W, 1400 feet East of the West 
line of said Section 2; 

6. Thence Northeasterly to the Southwest corner 
of Section 18,·-TlN, R6W; 

7. Thence Northerly to the Northwest-corner of 
• · said Section 18; 

8. Thence Easterly to the Northeast corner of 
said Section 18; 

• 9 ... Thence Northerly to the Northwest corner of 
the Southwest quarter of Section 8, TlN, RGl'I; 

10, Thence Easterly to the Northeast corner of 
said Southwest quarter of said Section 8; 

11. Thence Southerly to the Southeast corner of 
said Southwest quarter of said Section 8; 

12. Thence Easterly to the Northeast corner of 
Section 17, TlN, R6W; 

13. Thence Easterly. to the Northeast corner of 
Section 16, TlN, R6\~; 

14. Thence Southeasterly to the Northwest corner 
of the Southeast quarter of Section 15, TlN, RGW; 

15. Thence Easterly to the Northeast corner of 
said Southeast quarter of said Section 15; 

', 

16. 'l'hence Southeasterly to the Northwest corner 
of the Northeast quarter of Section 23, TlN, RGW; 

17. Thence Southcnsterly_to the Northwest· corner 
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of Section 25, TlN, R6W; 

18, Thence Southeasterly to the Northwest corner 
· of the Northeast quarter of Section 31, TlN, R5W; 

19, Thence Southeasterly to the Northeast corner 
of the Northwest quarter of Section 5, TlS, RSW; 

20. Thence Southeasterly to the Scutheast corner 
of Section 4, TlS, RSW; • 

21, Thence Southeasterly to the Southeast corner 
of the Southwest quarter of Section 11, TlS, RSW; 

22. Thence Southwesterly to the Southwest corner 
of Section 14, TlS, RSW; 

23. Thence Southwest to the Southwest corner of 
Section 22, TlS, RSW; 

24. Thence Southwesterly·to the Southwest 
corner of the Northeast quarter of Section· 6, T2S, 
RSW; 

25. Thence Southeasterly to the Northeast corner 
of Section 18 T2S, RSW; 

26. Thence Southwesterly to the So\lthwest corner 
of the Southeast quarter of Section 13, .T2S, R6W; 

27. Thence Southwesterly to the Southwest cor:1er 
of the Northeast qu_arter of Section 26, T2S, R6lv; 

28, Thence Westerly to the Southwest corner of 
the Northwest quarter of said Section 26; 

29, Thence Northerly to.the Northwest corn~r of 
said Sectiori 26; 

30. Thence Westerly to the Southwest corner of 
Section 21, T2S, R6w: 

31. Thence Southerly to the Southeast corner of 
Section 29, T2S, R61i'; 

32. Thence lvestcrly to the Southeas•t corner of 
Section 30, T2S, R6W; 

33. Thence Southwesterly to the Southwest corner 
. of Section 36, T 2 s, R 7 W; 

34, Thence Southwesterly to the Southeast· corner 
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of Section 3, T3S, R7W; 

35. Thence Southwesterly to the Southwest ~orncr 
of the Northeast quarter of Section 10, T3S, R7W; 

3G. Thence Soutnerly to the Northeast corner of 
the Northwest quurter of Section 15, T3S, R7W; 

37. Thence Southwesterly to the Southeust corner 
of .the Northeast quurter of Section lG~ T3S, R7W; 

38. Thence Southwesterly to the Southwest corner 
of said Section 16; 

39. Thence Southwesterly to the Southwest corner 
of the Northeast quarter of Section 20, T3S, R7W; 

40. Thence Hesterly to the Southwest corner of 
the Northwest quarter of said Section 20; 

41. Thence Northerly to the Northwest corner of 
·section 17, T3s,· R7H; 

-42. Thence Westerly to the Southwest·corner of 
Section 7, T3S, R7W; 

43." Thence Northerly to the Southwest corner of 
Section G, T3S, R7W; 

44. Thence Westerly to the Southwest corner of 
Section 1, T3S, RBW; 

45. Thence Northerly to the Southeast corner of 
Section 35, T2S, RBW; 

46. Thence Northwesterly to the Northwest corner 
of said Section 35; . 

47. Thence Northerly to the Southeast corner of 
Lot 33, as shown on Map of Tract 3193, recorded in Mnp 
Book 43, pages 46 and 47, Office of the C0unty Recorder 
of San Bernardino County;_ 

48. Thence Westerly to the Northwest corner of 
the South1-1est quarter of Section 28, T2S, RSlv; 

49 .. Thence Northerly to the Southwest corner of 
Section 4, T2S, RC\~; 

SO. Thence Westerly to the Southwest corner of 
Section 5, T2S, RBW; 

EXHIBIT "K" 
-86-" 



51. Thence Northerly to the Southwest corner of 
Section 32, TlS, RBW; 

52. Thc:-:cc \'icsterly to the Southwest corner of 
Section 31, TlS,· RBW; • 

53. Thence J,ortherly to the Southwest corner of 
Section 30, TlS, RBW; 

54. Thence Northeasterly to the Southwest corner 
of Section 20, TlS, RBW; 

55. Thence Northerly to the Northwest corner of 
the Southwest quarter of the Southwest quarter of said 
Section 20; 

56. Thence Northwesterly to the Northeast corner 
of the Southeast quarter of the Southeast quarter of 
the Northwest quarter of Section 19, TlS, RBW; 

57. Thence Easterly to the Northwest.corner of 
Section 21, TlS, RBW; 

58. Thence Northeasterly to the Southeast corner 
of the Southwest quarter of the Southwest quarter of 
Section 10, TlS, RBW; 

59. Thence Northeasterly to the Southwest corner 
of Section 2, TlS, RSW; 

60. Thence Northeasterly to the Southeast corner 
of the Northwest quarter of the Northwest quarter of 
Section 1, TlS, R80; 

61. Thence Northerly to the Northeast corner of 
the Northwest quarter of the Northeast quarter of 
Section 36, TlN, RSW; 

62. Thence Northerly to the Southeast corner of 
Section 2G, TlN, RBW; 

63. Thence Northeasterly to the Southeast corner 
of the North1•:est quarter of the Northwest quarter of 
Section 20, TlN, R7W; and 

6G. Thence Southerly to the Point of Beginning. 
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Sections Included 

Silid peri~·-etcr dc::;cription includes all or por
tions of the follo~ing Towtiships, Ranges and Sections of San 
Bernardino Base and Meridian: 

Tlll, RSW - Sections: 30, 31 and 32 · 

TlN, R6W - Sections: 8, 14, 15, 16, 17, 18, 19, 20_, 21, 
22, 23, 25, 26, 27, 28, 29, 30, 31, 
32, 33, 34, 35 and 36 

TlN, R7W - Sections: 19, 20, 24, 25, 26, 29, 30, 31, 32, 
35 and 36 

TlN, R8W - Sections: 25 and 36 

Tls_.,-R5W-Sections: 4, 5, 6, 7, 8,_-9, 10, 1i;·14,·15, 
16, 17, 18, 19, 20, 21, 22, 28, 29, 
30, 31 and 32. 

TlS, R6W - Sections: 1 through_ 36, inclusive 

TlS, R7W - Sections: 1 through 36, inclusive 

TlS, R8W - Sections: 1, 2, 10, 11, 12, 13, 14, 15, 16, 19, 
20, 21, 22, 23, 24, 25; 26, 27, 28, 
29, 30, 31, 32, 33, 34, 35 and 36 

T2S, R5W - Sections: 6, -7 and 18 

T2S, R6N - Sections:. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 20, 21, 22,. 
23, 24, 26, 29, 30 and 31 

T2S, R7N - Sections: 1 through 36; inclusive 

T2S, RSN - Sections: 1, 2, 3, 4, 5, 9, 10, 11,. 12, 13, 14, 
15, 16, 21, 22, 23, 24, 25, 26, 27, 
28, 35 and 36 

T3S 1 R7W -_Sections: 2, 3, 4, 5, 6; 7, 8, 9, 10, 15, 16, 
17 and 20 

T3S, RBW - Section: 1. 

EXIIIDIT "K" 
-88-
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ATTEST_O_C_T_2_9_2_00_2 __ _ 
ior Court of the State of 
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Terry Wittenborn_ 
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October 25, 2007 

PEACE II AGREEMENT: 
PARTY SUPPORT FOR WATERMASTER'S OBMP 

IMPLEMENTATION PLAN,
SETTLEMENT AND RELEASE OF CLAIMS 

REGARDING FUTURE DESALTERS 

WHEREAS, paragraph 41 of the Judgment entered in Chino Basin Municipal Water 
District v. City of Chino (San Bernardino Superior Court Case No. 51010) grants Watennaster, 
with the advice of the Advisory and Pool Committees, "discretionary powers in order to 
implement an Optimum Basin Management Program ("OBMP") for the Chino Basin"; 

WHEREAS, the Parties to the Judgment executed an agreement resolving their 
differences and pledging their support for Watennaster actions in accordance with specific tenns 
in June of2000 ("Peace Agreement''); 

WHEREAS, Watermaster approved Resolution 00-05, and thereby adopted the goals and 
objectives of the OBMP, the OBMP Implementation Plan and committed to act in accordance 
with the tenns of the Peace Agreement; 

WHEREAS, pursuant to Article IV, paragraph 4.2, each of the parties to the Peace 
Agreement agreed not to oppose Watennaster's adoption and implementation of the OBMP 
Implementation Plan attached as Exhibit "B" to the Peace Agreement; 

WHEREAS, the Peace Agreement, the OBMP Implementation Plan and the Chino Basin 
Watennaster Rules and Regulations contemplate further actions by Watermaster in furtherance 
of its responsibilities under paragraph 41 of the Judgment and in accordance with Oie Peace 
Agreement and the OBMP Implementation Plan; 

WHEREAS, the Parties to the Peace Agreement made certain comm.itments regarding 
the funding, design, construction and operation of Future Desalters; 

WHEREAS, after receiving input from its stakeholders in the form of the Stakeholder's 
Non-Binding Term Sheet, Watennaster has proposed to adopt Resolution 07-05 attached as 
Exhibit "I" hereto to further implement the OBMP through a suite of measures commonly 
referred to and herein defined as "Peace II Measures", including but not limited to the 2007 
Supplement lo the OBMP, the Second Amendment to the Peace Agreement, amendments to 
Watermater's Rules and Regulations, the purchase and sale of water within the Overlying (Non
Agricultural) Pool and certain Judgment amendments; and 

NOW, THEREFORE, in consideration of the mutual promises specified herein and by 
conditioning their performance under this Agreement upon the conditions precedent set forth in 
Article III herein, the Watennaster Approval, and Court Order, and for other good and valuable 
consideration, the Parties agree as follows: 
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ARTICLE I 
DEFINITIONS AND RULES OF CONSTRUCTION 

I.I Definitions. 

(a) "Desalters" means Desalters and Future Desalters collectively, as defined in the 
Peace Agreement. 

(b) "Hydraulic Control" means the reduction of groundwater discharge from the 
Chino North Management Zone to the Santa Ana River to de minirnus quantities. 
The Chino North Management Zone is defined in the 2004 Basin Plan amendment 
(RWQCB resolution R8-2004-001) attached hereto as Exhibit "B." 

( c) "Leave Behind" means a contribution to the Basin from water held in storage 
within the Basin under a Storage and Recovery Agreement that may be 
established by Watermaster from time to time that may reflect any or all of the 
following: (i) actual losses; (ii) equitable considerations associated with 
Watermaster's management of storage agreements; and (iii) protection of the 
long-term health of the Basin against the cumulative impacts of simultaneous 
recovery of groundwater under all storage agreements. 

( d) Re-Operation" means the controlled overdraft of the Basin by the managed 
withdrawal of groundwater Production for the Desalters and the potential increase 
in the cumulative un-replenished Production from 200,000 authorized by 
paragraph 3 of the Engineering Appendix Exhibit I to the Judgment, to 600,000 
acre feet for the express pwpose of securing and maintaining Hydraulic Control 
as a component of the Physical Solution. 

(e) Unless otherwise expressly provided herein, all definitions set forth in the Peace 
Agreement and the Judgment are applicable to the terms as they are used herein. 

1.2 Rules of Construction. 

(a) Unless the context clearly requires otherwise: 

(i) The plural and singular forms include the other; 

(ii) "Shall," "will," "must," and "agrees" are each mandatory; 

(iii) "May" is permissive; 

(iv) "Or" is not exclusive; 

(v) "Includes" and "including" are not limiting; and 

(vi) "Between" includes the ends of the identified range. 

2 
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{b) Headings al the beginning of Articles, paragraphs and subparagraphs of this 
Agreement are solely for the convenience of the Parties, are not a part of this 
Agreement and shall not be used in construing it. 

{c) The masculine gender shall include the feminine and neuter genders and vice 
versa. 

{d) The word "person" shall include individual, partnership, corporation, limited 
liability company, business trust, joint stock company, trust, unincorporated 
association, joint venture, governmental authority, water district and other entity 
of whatever nature. 

{e) Reference to any agreement {including this Agreement), document, or instrument 
means such agreement, document, instrument as amended or modified and in 
effect from time to time in accordance with the terms thereof and, if applicable, 
the terms thereof. 

(f) Except as specifically provided herein, reference to any law, statute or ordinance, 
regulation or the like means such law as amended, modified, codified or 
reenacted, in whole or in part and in effect from time to time, including any rules 
and regulations promulgated thereunder. 

ARTICLE II 
COMPLIANCE WITH CEOA 

2. I Project Description. The proposed project description regarding the design, permitting, 
construction and operation of Future Desalter, securing Hydraulic Control through Basin 
Re-Operation is set forth in Attachment "A" to Watermaster Resolution 07-05 attached 
hereto as Exhibit "I." 

2.2 Acknowledgment of IEUA as the Lead Agency for CEOA Review. IEUA has been 
properly designated as the "Lead Agency" for the purposes of completing environmental 
assessment and review of the proposed project. 

2.3 Commitments are Consistent with CEOA. The Parties agree and acknowledge that no 
commitment will be made to carry out any "project" under the amendments to the OBMP 
and within the meaning of CEQA unless and until the environmental review and 
assessment that may be required by CEQA for that defined "project" have been 
completed. 

2.4 Reservation of Discretion. Execution of this Agreement is not intended to commit any 
Party to undertake a project without compliance with CEQA or to commit the Parties 
individually or collectively to any specific course of action, which would result in the 
present approval of a future project. 

2.5 No Prejudice by Comment or Failure to Comment. Nothing contained in environmental 
review of the Project, or a Party's failure to object or comment thereon, shall limit any 

3 
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3.1 

4.1 

4.2 

4 

Party's right to allege that "Material Physical Injury" will result or has resulted from the 
implementation of the OBMP or its amendment. 

ARTICLE HI 
CONDITIONS PRECEDENT 

Performance Under Articles JV-XII is Subject to Satisfaction of the Conditions 
Precedent. Each Party's obligations under this Agreement are subject to the satisfaction 
of the following conditions precedent on or before the dates specified below, unless 
satisfaction or a specified condition or conditions is waived in writing by all other Parties: 

(a) Watermaster approval of Resolution 07-05 in a form attached hereto as Exhibit 
"I ," including the following Attachments thereto 

(i) the amendments to the Chino Basin Watermaster Rules and Regulations 
set forth in Attachment "F" thereto. 

(ii) the 2007 Supplement to the OBMP Implementation Plan set forth in 
Attachment "D" thereto. 

(iii) the amendments to the Judgment set forth in Attachments "H, I, and J" 
thereto. 

(iv) the Second Amendment to tl1e Peace Agreement set forth in Attachment 
"L" thereto. 

(v) the Purchase and Sale Agreement for the Purchase of Water by 
Watermaster From the Overlying (Non-Agricu.ltural) Pool as set forth in 
Attachment G thereto. 

(b) The execution of the proposed Second Amendment to the Peace Agreement by all 
Parties to the Peace Agreement . 

(c) Court approval of the proposed Judgment Amendments and a further order of the 
Court directing Watermaster to proceed in accordance with the terms of the Peace 
II Measures as embodied in Resolution 07-05. 

ARTICLE IV 
MUTUAL ACKNOWLEDGEMENT AND COVENANTS 

Aclmowledgment of Peace II Measures. The collective actions of Watermastcr set forth 
in Watermaster Resolution 07-05 and the Attachments thereto (Peace II Measures) 
constitute further actions by Watermaster in implementing the OBMP in accordance with 
the grant and limitations on its discretionary authority set forth under paragraph 41 of the 
Judgment 

Non-Opposition. No Party to this Agreement shall oppose Watermaster's adoption of 
Resolution 07-05 and implementation of the Peace II measures as embodied therein 
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includ.ing the Judgment Amendments, Amendments to the Peace Agreement, the 2007 
Supplement to the OBMP Implementation Plan and Amendments to the Chino Basin 
Watermaster's Rules and Regulations or to Watermaster's el(ecution of memoranda of 
agreement that are not materially inconsistent with the tenns contained therein. 
Notwithstanding this covenant, no party shall be limited in their right of participation in 
all functions of Watermaster as they are provided in the Judgment or to preclude a Party 
to the Judgment from seeking judicial review of Watennaster determinations pursuant to 
the Judgment or as otherwise provided in this Agreement. 

4.3 Consent to Amendments. Each Party el(pressly consents to the Judgment amendments 
and modifications set forth in Watermaster's Resolution 07-05. 

4.4 Non-Agricultural Pool Intervention. The Parties acknowledge and agree that any Party to 
the Judgment shall have the right to purchase Non-Agricultural overlying property within 
the Basin and appurtenant water rights and to intervene in the Non-Agricultural Pool. 

5.1 

5.2 

5.3 

5 

ARTICLEV 
FUTURE DESALTERS 

Purpose. Watennaster plans to coordinate and the Parties to the Judgment plan to arrange 
for the physical capacity and potable water use of water from the Desalters. Desalters in 
existence on the effective date of this Agreement will be supplemented to provide the 
required capacity to cumulatively produce approximately 40,000 acre-feet per year of 
groundwater from the Desalters by 2012. 

2007 Supplement to the OBMP Implementation Plan. The OBMP Implementation Plan 
will be supplemented as set forth in the 2007 Supplement to the OBMP Implementation 
Plan to reflect that Western Municipal Water District ("WMWD"), acting independently 
or in its complete discretion ,vith the City of Ontario ("Ontario") or the Jurupa 
Community Services District ("Jurupa") or both, will exercise good faith and reasonable 
best efforts to arrange for the design, planning, and construction of Future Desalters in 
accordance with the 2007 Supplement to the OBMP Implementation Plan, to obtain 
Hydraulic Control, further Re-Operation and support the Future Desalters. 

Implementation. WMWD, acting independently or in its complete discretion with 
Ontario, Jurupa, or both, will exercise good faith and reasonable best efforts to arrange 
for the design, planning, and construction of Future Desalters in accordance with the 
2007 Supplement to the OBMP Implementation Plan, to account for Hydraulic Control, 
Re-Operation and Future Desalters. 

(a) WMWD, acting independently or in its complete discretion with Ontario or 
Jurupa or both, will exercise good faith and reasonable best efforts to proceed in 
accordance with the timeline for the completion of design, permitting, finance and 
construction as attached hereto as Exhibit ''2" 

(b) WMWD, acting independently or in its complete discretion with the City of 
Ontario or the Jurupa Community Services District or both, will provide quarterly 
progress reports to Watennaster and the Court. 

SB 441966 vl:OOS.U0.0001 



October 25, 2007 

5.4 Project Description. The Future Desnlters will add up to 9 mgd to existing Desalters. 
This will include production capacity from new groundwater wells that will be located in 
the Southerly end of the Basin, as depicted in Exhibit "3" attached hereto and 
incorporated herein by this reference. The final design and construction of Future 
Desalters may depend on the terms and conditions that may be freely arrived at by fair 
bargaining among WMWD and the Chino Basin Desalter Authority ("CDA") or whether 
it is required to build stand-alone facilities or both. There are material yield benefits to 
the Parties to the Judgment that are achieved by obtaining Hydraulic Control through 
Basin Re-Operation. The extent of these benefits is somewhat dependent upon the final 
location of new production facilities within the southerly end of the Basin. Accordingly, 
Watermaster will ensure that the location of Future Desalter groundwater production 
facilities will achieve both Hydraulic Control and maximize yield enhancement by their 
location emphasizing groundwater production from the Southerly end oft:he Basin. 

5.5 Implementing Al?l:eements. Within twenty-four (24) months of the effective date, 
WMWD, acting independently or in its complete discretion with the City of Ontario or 
the Jurupa Community Services District or both, will exercise good faith and reasonable 
best efforts to complete final binding agreement(s) regarding Future Desnlters that 
includes the following key terms: 

(a) Arrangements for WMWD's purchase of product water from CDA; 

(b) Arrangements with CDA, Jurupa and other Chino Basin parties for the common 
use of existing facilities, if any; 

( c) Arrangement with the owners of the SARJ line; 

(d) Arrangements with the Appropriative Pool regarding the apportionment of any 
groundwater produced as controlled overdraft in accordance with the Physical 
Solution between Desalters I, Desalters 11 on the one hand and the Future 
Desalters on the other hand; 

(e) WMWD's payment to Watermaster to reimburse Parties to the Judgment for their 
historical contributions towards the OBMP, if any; 

(f) The schedule for approvals and project completion. 

5.6 Reservation of Discretion. Nothing herein shall be construed as committing WMWD, or 
any members of CDA to take any specific action(s) to accommodate the needs or requests 
of the other, Watermaster, or any Party to the Judgment, whatever the request may be. 

5.7 Condition Subsequent. WMWD's obligation to execute a binding purchase agreement 
with CDA or to independently develop the Future Desalters is subject to the express 
condition subsequent that the total price per acre-foot of water delivered must not be 
projected to exceed the sum of the following: (i) the full MWD Tier Il Rate; (ii) the 
MWD Treatment Surcharge calculated in terms of an annual average acre-foot charge; 
and (iii) $150 (in 2006 dollars) per acre-foot of water delivered to account for water 
supply reliability. 

6 
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5.8 

7 

(a) The full acre-foot cost to Western for Capital and O&M (assuming the priority 
allocation of controlled overdraft), includes: 

(i) the delivery of the desalted water to its Mockingbird Reservoir or directly 
to the City of Norco, 

(ii) any applicable ongoing Watennaster assessments, payments to CDA and 
JCSD and for SARl utilization. 

(b) Provided that if third-party funding, grants and a MWD subsidy under the Local 
Resources Program or otherwise should reduce Western's costs to an amount 
which is $75 (in 2006 dollars) below the cap described in paragraph 5.5, Western 
will transmit an amount equal to fifty (50) percent of the amount less than the 
computed price cap less $75 (in 2006 dollars) to Watermaster. 

(c) Western may elect to exercise its right of withdrawal under this paragraph 5.7 
within 120 days followfog the later of: (I) completion of preliminary design; or 
(2) the certification of whatever CEQA document is prepared for the project, but 
not later than sixty (60) days thereafter and in no event after a binding water 
purchase agreement has been executed. 

Llmitations. The operation of the Future Desalters will be subject to the following 
limitations: 

(a) Well Location. New groundwater production facilities for the Future Desalters 
will be located in the southern end of the Basin to achieve the dual purpose of 
obtaining Hydraulic Control and increasing Basia yield. 

(i) New wells will be constructed in the shallow aquifer system among 
Desalter I wells No. I through 4 and west ofDesalter I. 

(ii) So long as these wells produce at least one-half of the Future Desalter 
groundwater, the Future Desalters shall be entitled to first priority for the 
allocation of the 400,000 acre-feel of controlled overdraft authorized by 
the Judgment Amendments to Exluoit I. 

(b) Export. The export of groundwater from the Basin must be minimized. WMWD 
will present a plan for export minimization to the Watennaster for review and 
approval prior to operation of the Future Desaltcrs. 

(i) Watennaster will account for water imported and exported by WMWD. 

(ii) Watermaster will prepare an initial reconciliation of WMWD's imports 
and exports at the end of the first ten (IO) years of operation and every 
year thereafter to determine whether a "net export" occurred. 
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(iii) WMWD will pay an assessment, if any, on all "net exports" in accordance 
with Judgment Exhibit "H,» paragraph 7(b) after the initial reconciliation 
is completed at the end oftl1e first ten (JO) years of operation. 

ARTICLE VI 
GROUNDWATER PRODUCTION BY AND 

REPLENISHMENT FOR DESALTERS 

6. I Acknowledgment. The Parties acknowledge that the hierarchy for providing 
Replenishment Water for the Desalters is set forth in Article VU, paragraph 7.5 of the 
Peace Agreement, and that this section controls the sources of water that will be offered 
to offset Desalter Production. 

6.2 Peace II Desalter Production Offsets. To facilitate Hydraulic Control through Basin Re
Operation, in accordance with tl1e 2007 Supplement to the OBMP Implementation Plan 
and the amended Exhibits G and I to the Judgment, additional sources of water will be 
made available for purposes of Desalter Production and thereby some or all of a 
Replenishment obligation. With these available sources, the Replenishment obligation 
attributable to Desalrer production in any year will be determined by Watermaster as 
follows: 

8 

(a) Watermaster will calculate the total Desalter Production for the preceding year 
and then apply a credit against the total quantity from: 

(i) the Kaiser account (Peace Agreement Section 7.5(a).); 

(ii) dedication of water from the Overlying (Non-Agricultural) Pool Storage 
Account or from any contribution arising from an annual authorized 
Physical Solution Transfer in accordance with amended Exhibit G to the 
Judgment; 

(iii) New Yield (other than Stormwater (Peace Agreement Section 7.5(b)); 

(iv) any declared losses from storage in excess of actual losses enforced as a 
'-'Leave Behind"; 

(v) Safe Yield that may be contributed by the parties (Peace Agreement 
Section 7.5(c)); 

(vi) any Production of groundwater attributable to the controlled overdraft 
authorized pursuant to amended Exhibit I to the Judgment 

(b) To the extent available credits are insufficient to fully offset the quantity of 
groundwater production attributable to the Desalters, Watermaster will use water 
or revenue obtained by levying the following assessments among the members of 
the Overlying (Non-Agricultural) Pool and the Appropriative Pool to meet any 
remaining replenishment obligation as follows. 
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(i) A Special OBMP Assessment against the Overlying (Non-Agricultural) 
Pool as more specifically authorized and described in amendment to 
Exhibit "G" paragraph 8(c) to the Judgment will be dedicated by 
Watermaster to furU1er off-set replenishment of the Desalters. However, 
to the extent there is no remaining replenishment obligation attributable to 
the Desalters in any year after applying the off-sets set forth in 6.2(a), the 
OBMP Special Assessment levied by Watermaster will be distributed as 
provided in Section 9.2 below. The Special OBMP Assessment will be 
assessed pro-rata on each member's share of Safe Yield, followed by 

(ii) A Replenishment Assessment against the Appropriative Pool, pro-rata 
based on each Producer's combined total share of Operating Safe Yield 
and the previous year's actual production. Desalter Production is 
excluded from Uiis calculation. However, if there is a material reduction 
in tl1e net cost of Oesalter product water to tlie purchasers of product 
water, Watennaster may re-evaluate whetller to continue the exclusion of 
Desalter Production but only after giving due regard to the contractual 
commitment of the parties. 

(iii) TI1e quantification of any Party's share of Operating Safe Yield does not 
include the result of any land use conversions. 

(c) The rights and obligations of the parties, whatever they may be, regarding 
Replenishment Assessments attributable to all Desalters and Future Oesalters in 
any renewal term of the Peace Agreement are expressly reserved and not altered 
by this Agreement. 

ARTICLE VII 
YIELD ACCOUNTING 

7.1 New Yield Attributable to Desalters. Watermaster will make an annual finding as to the 
quantity of New Yield that is made available by Basin Re-Operation including that 
portion that is specifically attributable to the Existing and Future Desalters. Any 
subsequent recalculation of New Yield as Safe Yield by Watermaster will not change the 
priorities set forth above for offsetting Desalter production as set forth in Article VII, 
Section 7 .5 of the Peace Agreement. For the initial term of the Peace Agreement, neither 
Watermaster nor the Parties will request that Safe Yield be recalculated in a manner that 
incorporates New Yield attributable to tlze Desalters into the determination of Safe Yield 
so that this source of supply will be available for Desalter Production rather than for use 
by individual parties to the Judgment. 

7.2 Apportionment of Controlled Overdraft. Within twelve (12) months of the court 
approval and no later than December 1, 2008, with facilitation by Watermaster, WMWD 
and the Appropriative Pool will establish by mutual agreement the portion of the 400,000 
acre-feet of the controlled overdraft authorized by the amendment to Exhibit "I'' to the 
Judgment that will be allocated among the Desalters and pursuant to a proposed schedule. 

9 
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(a) To the extenl the groundwater wells for Uie Future Desalters pump at least fifty 
(50) percent groundwater from the southem end of the Basin as set forth in 
Exhibit "3" the Future Desalters will be entitled to first priority to the controlled 
overdraft authorized by the amendment lo Exhibit "I" to the Judgment 

(b) WMWD and the Appropriative Pool will exercise good faith and reasonable best 
efforts to arrive at a fair apportionment. Relevant considerations in establishing 
tl1e apportionment include, but are not limited to: (i) the nexus between the 
proposed expansion and achieving Hydraulic Control;(ii) the nexus between the 
project and obtaining increased yield; (iii) the identified capital costs; (iv) 
operating and maintenance expenses; and (iv) the availability of third-party 
funding. 

(c) The parties will present any proposed agreement regarding apportionment to 
Watennaster. Watennaster will provide due regard to any agreement between 
WMWD and the Appropriative Pool and approve it so long as the proposal pbases 
the Re-Operation over a reasonable period of time to secure the physical condition 
of Hydraulic Control and will achieve the identified yield benefits while at the 
same time avoiding Material Physical Injury or an inefficient use of basin 
resources. 

(d) lfWMWD and the Appropriative Pool do not reach agreement on apportionment 
of controlled overdraft to Future Desalters, then no later than August 31, 2009, the 
members of the Appropriative Pool will submit a plan to Waterrnaster thal 
achieves the identified goals of increasing the physical capacity of the Desalters 
and potable water use of approximately 40,000 acre-feet of groundwater 
production from the Desalters from the Basin no later than 2012. The 
Appropriative Pool proposal must demonstrate how it has provided first priority 
to the Future Desalters if the conditions of paragraph 7.2(a) are met. 

(e) Watermaster \viii have discretion to apportion the controlled overdraft under a 
schedule that reflects the needs of the parties and the need for economic certainty 
and the factors set forth in Paragraph 7.2(a) above. Watennaster may exercise its 
discretion to establish a schedule for Basin Re-Operation that best meets the needs 
of the Parties to the Judgment and the physical conditions of the Basin, including 
but not limited to such methods as "ramping up," "ramping down," or "straight
lining." 

(i) An initial schedule will be approved by Watermaster and submitted to the 
Court concurrent with Watermaster Resolution 07-05. 

(ii) Watennaster may approve and request Court approval of revisions to the 
initial schedule if Watennaster's approval and request are supported by a 
technical report demonstrating the continued need for access to controlled 
overdraft, subject to the limitations set forth in amended Exhibit "I" to the 
Judgment and the justification for the amendment. 
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7.3 Suspension. An evaluation of Watermaster's achievement of Basin outflow conditions, 
achievement of Hydraulic Control and compliance with Regional Board orders will be 
completed annually by Watermaster. Re-Operation and Watermaster's apportionment of 
controlled overdraft will not be suspended in the event that Hydraulic Control is secured 
in any year before the full 400,000 acre-feet has been produced so long as: (i) 
Watermaster has prepared, adopted and the Court has approved a contingency plan that 
establishes conditions and protective measures to avoid Material Physical Injury and that 
equitably distributes the cost of any mitigation attributable to the identified contingencies, 
and (ii) Watermaster is in substantial compliance with a Court approved Recharge Master 
Piao as set forth in Paragraph 8.1 below. 

7.4 Storage: Uniform Losses. The Parties acknowledge that Watermaster has assessed a two 
(2)-percent loss on all groundwater presently held in storage to reflect the current 
hydrologic condition. As provided in the Peace Agreement, Watermaster will continue to 
maintain a minimum 2 (two) percent loss until substantial evidence exists to warrant the 
imposition of another loss factor. However, the Parties further acknowledge and agree 
that losses have been substantially reduced through the OBMP Implementation Piao and 
the operation of Desalters I and II and that once Hydraulic Control is achieved outflow 
and losses from the Basin will have been limited to de minimis quantities. Therefore, 
Watermaster may establish uniform losses for all water held in storage based on whether 
the Party has substantially contributed to Watermaster reducing losses and ultimately 
securing and maintaining Hydraulic Control. 

II 

(a) Pre-Implementation of the Peace Agreement. The uniform annual loss (leave 
behind) of six (6) percent will be applied to all storage accounts to address actual 
losses, management and equitable considerations arising from the implementation 
of the Peace Agreement, the OBMP Implementation Plan, the 2007 Supplement 
to the OBMP Implementation Piao, including but not limited to the Desalters and 
Hydraulic Control unless the Party holding the storage account: (i) has previously 
contributed to the implementation of the OBMP as a Party to the Judgment, is in 
compliance with their continuing covenants under the Peace Agreement or in lieu 
thereof they have paid or delivered to Watermaster "financial equivalent" 
consideration to offset tile cost of past performance prior to the implementation of 
the OBMP and (ii) promised continued future compliance with Watermaster 
Rules and Regulations. In the event that a Party satisfies 7.4(a)(i) and7.4(a)(ii) 
they will be assessed a minimum loss of hvo (2) percent against all water held in 
storage to reflect actual estimated losses. Watermaster's evaluation of the 
sufficiency of any consideration or financial equivalency may !alee into account 
the fact that one or more Parties to the Judgment are not similarly situated. 

(b) Post-Hydraulic Control. Following Watermaster's determination tl1at it has 
achieved Hydraulic Control and for so long as Watermaster continues to sustain 
losses from the Basin to the Santa Ana River at a de minimis level (less than one 
( I) percent), any Party to tl1e Judgment (agency, entity or person) may qualify for 
the Post-Hydraulic Control uniform loss percentage of less than 1 percent if they 
meet the criteria of7.4(a)(i) and 7.4(a)(ii) above. 
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7.5 

8.1 

a. 

12 

Allocation of Losses. Any losses from storage assessed as a Leave Behind in excess of 
actual losses ("dedication quantity") will be dedicated by Watermaster towards 
groundwater Production by the Desalters to thereby avoid a Desalter replenishment 
obligation that may then exist in tire year of recovery. Any dedication quantity which is 
not required to offset Desalter Production in the year in which the loss is assessed, will be 
made available to the members of the Appropriative Pool. The dedication quantity will 
be pro-rated among the members of the Appropriative Pool in accordance with each 
Producer's combined total share of Operating Safe Yield and the previous year's actual 
production. However, before any member of the Appropriative Pool may receive a 
dislribution of any dedication quantity, they must be in full compliance with the 2007 
Supplement to the OBMP Implementation Plan and current in all applicable Waterrnaster 
assessments. 

ARTICLEVW 
RECHARGE 

Update to the Recharge Master Plan. Watermaster will update and obtain Court approval 
of its update to the Recharge Master Plan to address how the Basin will be 
contemporaneously managed to secure and maintain Hydraulic Control and subsequently 
operated at a new equilibrium at the conclusion of the period of Re-Operation. The 
Recharge Master Plan will be jointly approved by IEUA and Watermaster and shall 
contain recharge estimations and summaries of tl1e projected water supply availability as 
well as the physical means to accomplish the recharge projections. Specifically, the Plan 
will reflect an appropriate schedule for planning, design, and physical improvements as 
may be required to provide reasonable assurance that following the full beneficial use of 
the groundwater withdrawn in accordance with the Basin Re-Operation and authorized 
controlled overdraft, that sufficient Replenishment capability exists to meet the 
reasonable projections of Desalter Replenishment obligations. With the concurrence of 
IEUA and Watermaster, the Recharge Master Plan will be updated and amended as 
frequently as necessary with Court approval and not less than every five (5) years. Costs 
incurred in the design, permitting, operation and maintenance of recharge improvements 
will be apportioned in accordance with the following principles. 

Operations and Maintenance. All future operations and maintenance costs 
attributable to nil recharge facilities utilized for recharge of recycled water in 
whole or in part unfunded from third party sources, will be paid by the Inland 
Empire Utilities Agency ("IEUA'') and Watermaster. The contribution by IEUA 
will be determined annually on the basis of the relative proportion of recycled 
water recharged bears to the total recharge from all sources in the prior year. For 
example, if 35 percent of total recharge in a single year is from recycled water, 
then IEUA \vill bear 35 percent of the operations and maintenance costs. All 
remaining unfunded costs attributable to the facilities used by Watermaster will 
be paid by Watermaster. 

1. IEUA reserves discretion as to how it assesses its share of 
costs. 
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ii. Watennasler will apportion its costs among the members of 
the stakeholders in accordance with Production, excluding Desalter 
Production. 

111. The operations and maintenance costs of water recharged 
by aquifer storage and recovery will not be considered in the 
calculation other than by express agreement. 

b. Capital. Mutually approved capital improvements for recharge basins that 
do or can receive recycled waler constructed pursuant to the Court approved 
Recbarge Master Plan, if any, will be financed through the use of third party 
grants and contributions if available, with any unfunded balance being 
apportioned 50 percent each to IEUA and Watennaster. The Watermasler 
contribution shall be allocated according to shares of Operating Safe Yield. AJI 
remaining unfunded costs attributable to the facilities used by Watermaster will 
be paid by Watermaster. 

8.2 Coordination. The members of the Appropriative Pool will coordinate the development 
of their respective Urban Water Management Plans and Water Supply Master Plans with 
Watermasler as follows. 

(a) Each Appropriator that prepares an Urban Water Management Plan and Water 
Supply Plans will provide Watermaster with copies of their existing and proposed 
plans. 

(b) Watermaster will use the Plans in evaluating the adequacy of the Recharge Master 
Plan and other OBMP Implementation Plan program elements. 

(c) Each Appropriator will provide Watermaster with a draft in advance of adopting 
any proposed changes to their Urban Water Management Plans and in advance of 
adopting any material changes to their Water Supply Master Plans respectively in 
accordance with the customary notification routinely provided to other third 
parties to offer Watermastcr a reasonable opportunity to provide informal input 
and informal comment on the proposed changes. 

( d) Any party that experiences the loss or the imminent threatened loss of a material 
water supply source will provide reasonable notice to Watermaster of the 
condition and the expected impact, if any, on the projected groundwater use. 

8.3 Continuing Covenant. To ameliorate any long-term risks attributable to reliance upon 
un-replenished groundwater production by the Desalters, the annual availability of any 
portion of tl1e 400,000 acre-feet set aside as controlled overdraft as a component of the 
Physical Solution, is expressly subject to Watermaster malcing an annual finding about 
whether it is in substantial compliance with the revised Watermaster Recharge Master 
Plan pursuant to Paragraphs 7 .3 and 8. 1 above. 

13 
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8.4 Acknowledgment re 6.500 Acre-Foot Supplemental Recharge. The Parties make the 
following acknowledgments regarding the 6,500 Acre-Foot Supplemental Recharge: 

14 

(a) A fundamental premise of the Physical Solution is that all water users dependent 
upon Chino Basin will be allowed to pump sufficient waters from the Basin to 
meet their requirements. To promote the goal of equal access to groundwater 
within all areas and sub-areas of the Chino Basin, Watennaster bas committed to 
use its best efforts to direct recharge relative lo production in each area and sub
area of the Basin and to achieve long-tenn balance between total recharge and 
discharge. The Parties acknowledge that to assist Watennaster in providing for 
recharge, the Peace Agreement sets forth a requirement for Appropriative Pool 
purchase of 6,500 acre-feet per year of Supplemental Water for recharge in 
Management Zone 1 (MZ I). The purchases have been credited as an addition to 
Appropriative Pool storage accounts. The water recharged under this program bas 
not been accounted for as Replenishment water. 

(b) Watennaster was required to evaluate the continuance of this requirement in 2005 
by taking into account provisions of the Judgment, Peace Agreement and OBMP, 
among all other relevant factors. It has been detennined that other obligations in 
the Judgment and Peace Agreement, including the requirement of hydrologic 
balance and projected replenishment obligations, will provide for sufficient wet
water recharge to make the separate commitment of Appropriative Pool purchase 
of 6,500 acre-feet unnecessary. Therefore, because the recharge target as 
described in the Peace Agreement has been achieved, further purchases under the 
program will cease and Watermaster will proceed with operations in accordance 
with the provisions of paragraphs (c), (d) and (e) below. 

( c) The parties acknowledge that, regardless of Replenishment obligations, 
Watennaster will independently determine whether to require wet-water recharge 
within MZI to maintain bydrologic balance and to provide equal access to 
groundwater in accordance with the provisions of this Section 8.4 and in a manner 
consistent with the Peace Agreement, OBMP and the Long Term Plan for Subsidence.". 
Watennaster will conduct its recharge in a manner to provide hydrologic balance 
within, and will emphasize recharge in MZJ. Accordingly, the Parties 
acknowledge and agree that each year Watermaster shall continue to be guided in 
the exercise of its discretion concerning recharge by the principles of hydrologic 
balance. 

(d) Consistent with its overall obligations to manage the Citino Basin to ensure 
hydrologic balance within each management zone, for the duration of the Peace 
Agreement (until June of 2030), Watennaster will ensure that a minimum of 
6,500 acre-feet of wet water recharge occurs within MZI on an annual basis. 
However, to the extent that water is unavailable for recharge or there is no 
replenishment obligation in any year, the obligation to recharge 6,500 acre-feet 
will accrue and be satisfied in subsequent years. 

(I) Watennaster will implement this measure in a coordinated manner so as to 
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facilitate compliance with other agreements among the parties, including 
but not limited to the Dry-Year Yield Agreements. 

(2) In preparation of the Recharge Master Plan, Watermaster will consider 
whether existing groundwater production facilities owned or controlled by 
producers within MZI may be used in connection with an aquifer storage 
and recovery {"ASR") project so as to further enhance recharge in specific 
locations and to otherwise meet the objectives of the Recharge Master 
Plan. 

{e) Five years from the effective date of the Peace II Measures, Watermaster will 
cause an evaluation of the minimum recharge quantity for MZI. After 
consideration of the information developed in accordance with the studies 
conducted pursuant to paragraph 3 below, the observed experiences in complying 
with the Dry Year Yield Agreements as well as any other pertinent information, 
Watermaster may increase the minimum requirement for MZI to quantities 
greater than 6,500 acre-feet per year. In no circumstance will the commitment to 
recharge 6,500 acre-feet be reduced for the duration of the Peace Agreement. 

ARTICLE IX 

9. I Basin Management Assistance. Three Valleys Municipal Water District ("TVMWD") 
shall assist in the management of the Basin through a financial contribution of$300,000 to study 
the feasibility of developing a water supply program within Management Zone I of the Basin or 
in connection with the evaluation of Future Dcsalters. The study will emphasize assisting 
Watermaster in meeting its OBMP Implementation Plan objectives of concurrently securing 
Hydraulic Control through Re-Operation while attaining Management Zone I subsidence 
management goals. Further, TVMWD has expressed an interest in participating in future 
projects in the Basin that benefit TVMWD. If TVMWD wishes to construct or participate in 
such future projects, TVMWD shall negotiate with Watermaster in good faith concerning a 
possible "buy-in" payment. 

9.2 

15 

Allocation ofNon-Agricultural Pool OBMP Special Assessment 

a. For a period of ten years from the effective date of the Peace II Measures, 
any water (or financial equivalent) that may be contributed from the Overlying 
{Non-Agricultural) Pool in accordance with paragraph 8(c) of Exhibit G to the 
Judgment {as amended) will be apportioned among the members of the 
Appropriative Pool in each year as follows: 

{i) City of Ontario. 
{ii) City of Upland 
(iii) Monte Vista Water District 
{iv) City of Pomona 
(v) Marygold Mutual Water Co 
{vi) West Valley Water District 

80af 
161 af 
213 af 
220 af 

16 af 
15 af 
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(vii) Santa Ana River Water Co. 3 I af 

b. In the eleventh year from the effective date of the Peace U Measures and 
in each year thereafter in which water may be available from the Overlying (Non
Agricultural) Pool in excess of identified Desalter replenishment obligations as 
determined in accordance with Section 6.2 above, any excess water (or financial 
equivalent) will be distributed pro rata among the members of the Appropriative 
Pool based upon each Producer's combined total share of Operating Safe Yield 
and the previous year's actual production. 

ARTICLEX 
SETTLEMENT AND RELEASE 

JO. I Settlement. By its execution of this Agreement, the Parties mutually and irrevocably, 
fully settle their respective claims, rights and obligations, whatever they may be, 
regarding the design, funding, construction and operation of Future Desalters as set forth 
in and arising from Article VU of the Peace Agreement. 

I 0.2 Satisfaction of Peace Agreement Obligation Regarding Future Desalters. The Parties' 
individual and collective responsibilities arising from the Part VII of the Peace 
Agreement and the OBMP Implementation Plan regarding the planning, design, 
permitting, construction and operation of Future Desalters, whatever they may be, are 
unaffected by this Agreement. However, upon the completion of a 10,000 AFY (9 mgd) 
expansion of groundwater production and desalting from Desalter ll as provided for 
herein, the Parties will be deemed to have satisfied all individual and collective pre
existing obligations arising from the Peace Agreement and the OBMP Implementation 
Plan, whatever they may be, with regard to Future Desalters as described in Part VII of 
the Peace Agreement and the OBMP Implementation Piao. 

10.3 Satisfaction of Pomona Credit. In recognition of the ongoing benefits received by 
TVMWD through the City of Pomona's anion exchange project, as its sole and exclusive 
responsibility, TVMWD will make an annual payment to Watermaster in an amount 
equal to the credit due the City of Pomona under Peace Agreement Paragraph S.4(b) ("the 
Pomona Credit"). 

16 

(a) Within ninety (90) days of each five-year period following the Effective Date of 
this Agreement, in its sole discretion TVMWD shall make ao election whether to 
continue or terminate its responsibilities under this paragraph. TVMWD shall 
provide written notice of such election to Watermaster. 

(b) Watcrmaster will provide an annual invoice to TVMWD for the amount of the 
Pomooa Credit. 

(c) Further, in any renewal term of the Peace Agreement, TVMWD will continue to 
make an equivalent financial contribution which TVMWD consents to 
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Watennaster's use for the benefit of MZI, subject to the same conditions set forth 
above with respect to TVMWD's payment of the "Pomona Credit". 

(d) In the event TVMWD elects to tenninate is obligation under this Paragraph, the 
Peace Agreement and the responsibility for satisfying the Pomona Credit will 
remain unchanged and unaffected, other than as it will be deemed satisfied for 
each five-year period that TVMWD has actually made the specified payment. 

10.4 Release. Upon WMWD's completion of a 10,000 AFY (9 mgd) expansion of 
groundwater production and desalting in a manner consistent with the parameters set 
forth in this Agreement, each Party, for itself, its successors, assigns, and any and all 
persons talcing by or through it, hereby releases WMWD and rEUA from any and all 
obligations arising from WMWD's and IEUA's responsibility for securing funding, 
designing, and constructing Future Desalters as set forth in or arising exclusively from 
Article Vil of the Peace Agreement and the Program Elements 3, 6, and 7, OBMP 
lrnplementation Plan only, and each Party knowingly and voluntarily waives all rights 
and benefits which are provided by the tenns and provisions of section 1542 of the Civil 
Code of the State of California, or any comparable statute or law which may exist under 
the laws of the State of California, in or arising from WMWD's and IBUA's 
responsibility for securing funding, designing, and constructing Future Desalters as set 
forth in or arising exclusively from Article VII of the Peace Agreement and the OBMP 
Implementation Plan only. The Parties hereby acknowledge that this waiver is an 
essential and material tenn of this release. The Parties, and each of them, acknowledge 
that Civil Code section I 542 provides as follows: 

A GENERAL RELEASE DOES NOT EXTEND TO CLAIMS 
WHICH THE CREDITOR DOES NOT KNOW OR SUSPECT TO 
EXIST IN ms OR HER FAVOR AT THE TIME OF EXECUTING 
THE RELEASE, WHICH IF KNOWN BY HilVI OR HER MUST 
HAVE MATERIALLY AFFECTED HIS OR HER SETILEMENT 
WITH THE DEBTOR. 

Each Party understands and acknowledges that the significance and consequence of this 
waiver of Civil Code section 1542 is the waiver of any presently unknown claims as 
described above, and that if any Party should eventually suffer additional damages arising 
out of the respective claim that Party will not be able to make any claim for those 
additional damages. Further, all Parties to this Agreement acknowledge that they 
consciously intend these consequences even as to claims for such damages that may exist 
as of the date of this Agreement but which are not known to exist and which, if known, 
would materially affect the Parties' respective decision to execute this Agreement, 
regardless of whether the lack of knowledge is the result of ignorance, oversight, error, 
negligence, or any other cause. 

10.5 Assessments. In view of the substantial invesbnents previously made and contemplated 
by Watermaster and the parties over the term of the Peace Agreement and in particular to 
implement the OBMP, the parties desire substantial certainty regarding Watennaster's 
principles of cost allocation. The principles set forth in the Peace Agreement and the 
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Peace II Measures including those stated herein, constitute a fair and reasonable 
allocation of responsibility among the stakeholders. Accordingly, other than in the event 
of an emergency condition requiring prompt action by Watermaster or to correct a 
manifest injustice arising from conditions not presently prevailing in the Basin and 
unknown to Watermaster and the parties and then only to the extent Watermaster retains 
discretion, Waterrnaster will maintain the principles of cost allocation for apportioning 
costs and assessments as provided in the Judgment and now implemented through the 
Peace Agreement and the Peace II Measures for the balance of the initial Term of the 
Peace Agreement. For the balance of the initial Tenn of the Peace Agreement, the parties 
to the Peace II Agreement will waive any objections to the Waterraaster 's principles of 
cost allocation other than as to issues regarding whether Watermaster has: (i) properly 
followed appropriate procedures; (ii) correctly computed assessments and charges; and 
(iii) properly reported . 

I 0.6 Reservation of Rights. Nothing herein shall be construed as precluding any party to the 
Judgment from seeking judicial review of any Watermaster action on the grounds that 
Watermaster has failed to act in accordance with the Peace Agreement as amended, this 
Agreement, the Amended Judgment, the OBMP Implementation Plan as amended and 
applicable law. 

18 
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ARTICLE XI 
TERM 

I I. I Commencement. This Agreement will become effective upon the satisfaction of all 
conditions precedent and shall expire on the Termination Date. 

I I .2 Termination. This Agreement is coterminous with the initial term of the Peace 
Agreement and will expire of its own terms and terminate on the date of the Initial Term 
of the Peace Agreement 

ARTICLEXIII 
GENERAL PROVISIONS 

12.1 Construction of this Agreement. Each Party, with the assistance of competent legal 
counsel, has participated in the drafting of this Agreement and any ambiguity should not 
be construed for or against any Party on account of such drafting. 

12.2 Awareness of Contents/Legal Effect The Parties expressly declare and represent that 
they have read the Agreement and that they have consulted with their respective counsel 
regarding the meaning of the terms and conditions contained herein. The parties further 
expressly declare and represent that they fully understand the content and effect of this 
Agreement and they approve and accept the terms and conditions contained herein, and 
that this Agreement is executed freely and voluntarily. 

12.3 Countemarts. This Agreement may be executed in counterparts. This Agreement shall 
become operative as soon as one counterpart hereof has been executed by each Party. 
The counterparts so executed shall constitute on Agreement notwithstanding that the 
signatures of all Parties do not appear on the same page. 

IN WITNESS THEREOF, the Parties hereto have set forth their signatures as of the date 
written below: 

Dated: Party: _ _ _____ _ 

By ________ _ 
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WATERMASTER RESOLUTION 
NO. 07-05 

RESOLUTION OF THE CHINO BASIN WATERMASTER 
REGARDING THE PEACE II AGREEMENT AND 

THE OBMP IMPLEMENTATION PLAN 

WHEREAS, the Judgment in the Citino Basin Adjudication, Chino M1111icipal Water Districl v. 
Cily of Chino, er al., San Bernardino Superior Court No. 51010, created the Watennaster and 
directed it to perform the duties as provided in the Judgment or ordered or authorized by the 
court in the exercise of the Court's continuing jurisdiction; 

WHEREAS, Watennaster has the express powers and duties as provided in the Judgment or as 
"hereafter" ordered or authorized by the Court in the exercise of the Court's continuing 
jurisdiction" subject to the limitations stated elsewhere in the Judgment; 

WHEREAS, Watermaster, \vith the advice of the Advisory and Pool Committees bas 
discretionary powers to develop an OBMP for Chino Basin, pursuant to Paragraph 41 of the 
Judgment; 

WHEREAS, in June of 2000, the Parties to the Judgment executed the Peace Agreement 
providing for the implementation of the OBMP and Watermaster adopted Resolution 00-05 
whereby it agreed to act in accordance with the Peace Agreement; 

WHEREAS, the Court ordered Watermaster to proceed in accordance with the Peace 
Agreement and the OBMP Implementation, Exhibit "B" thereto; 

WHEREAS, Watermaster adopted and the Court approved Citino Basin Watermaster Rules and 
Regulations in June of200J; 

WHEREAS, the Peace Agreement, the OBMP Implementation Plan and the Chino Basin 
Watermaster Rules and Regulations reserved Watermaster's discretionary powers in accordance 
with Paragraph 41 of the Judgment, with the advice from the Advisory and Pool Committees, 
and contemplated further implementing actions by Watermaster; 

WHEREAS, the Judgment requires that Watermaster in implementing the Physical Solution, 
and the OBMP have flexibility to consider and where appropriate make adjustments after taking 
into consideration technological, economic, social and institutional factors in maximizing the 
efficient use of the waters of the Basin. 

WHEREAS, the Parties to the Judgment provided input into the creation of a "Stakeholder Non
Binding Term Sheet'' that articulated methods to maximize beneficial use of the Basin ("Peace II 
measures") was distributed to and considered by each of the Pools, the Advisory Committee and 
the Watermaster Board and subsequently transmitted lo the Court; 

SB 436112 vl:OOllS0.0001 



September 21, 2007 

WHEREAS, Watermaster will continue to require that to the extent any of the Peace II 
Implementing Measures constitute "projects" within the meaning of the California 
Environmental Quality Act (''CEQA"), compliance with CEQA will be required as a pre
condition ofWatennaster's issuance of any final, binding approvals; and 

WHEREAS, the actions articulated in the "Stakeholder Non-Binding Term Sheet" and 
contemplated herein to maximize the beneficial use of the groundwater and the Basin benefit the 
Basin and the Parties to the Judgment. 

NOW, THEREFORE, IT IS HEREBY RESOLVED AND DETERIVDNED THAT: 

1. Watennaster caused the completion of a preliminary engineering, hydrogeologic, 
and technical evaluation of the physical impacts to the Basin and to the Parties to the Judgment 
that may result from implementation of the Peace II measures. The preliminary evaluation was 
conducted by Mark Wildermuth ofWildennuth Environmental. 

2. The Assistant to the Special Referee, Joe Scalmanini of Luhdorff & Scalmanini 
Consulting Engineers, transmitted his technical review in March of 2007 ("Report"). In relevant 
part, the Report states: 

"For planning level analysis, the existing model is a useful and applicable 
tool to simulate approximate basin response to management actions that 
involve the quantities and distribution of pumping and recharge in the 
basin0 For example, for the most notable ofits applications to date, which 
has been to conduct a planning level analysis of intended future hydraulic 
control, the model can be confidently utilized to examine whether 
groundwater conditions (levels) will form in such a way that hydraulic 
control will be achieved as result of basin re-operation and, if not, what 
other changes in basin operation are logically needed to achieve it." 
(Report at p. 3 7) 

3. Watermaster caused the preparation of a specific project description set forth in 
Attachment "A" hereto for the purpose of conducting a more refined engineering, hydrogeologic 
and technical evaluation of the physical impacts to the Basin and to the Parties to the Judgment 
that may result from implementation of the Peace Il measures. 

4. Watermaster caused the completion of a macro socioeconomic analysis by Dr. 
David Sunding, a PhD in economics and professor at the University of California Berkeley set 
forth in Attachment "B" hereto. The macro analysis provided an evaluation of the macro costs 
and benefits to the parties as a whole that may be attributable to the Peace Il measures. 

5. Watennaster cau.sed an update of the previously completed socioeconomic 
analysis conducted pursuant to the Judgment. The analysis was completed by Dr. Sunding, and 
it considered the positive and negative impacts of implementing the OBMP, the Peace 
Agreement, and the Peace II measures, including Watermaster assessments. The analysis also 
addressed the potential distribution of costs and benefits among the parties that were initiated 

2 
SB 436172 vl:OOCS0.0001 



September 21, 2007 

with the approval of the Peace Agreement. The study was completed in final draft form on 
September 13, 2007 and is set forth in Attachment "C" hereto. Each of the Parties to the 
Judgment has had the opportunity to comment on earlier drafts of the report and on the final draft 
of the report and to consider the analyses contained therein prior to Watennaster's approval of 
this Resolution 07-05. 

9. Watermaster has caused the preparation of the 2007 Supplement to the Optimum 
Basin Management Program ("OBMP") addressing Watcrmaster's efforts to, among other 
things; pursue Hydraulic Control through Basin Re-Operation as set forth in Attachment "D" 
hereto. 

JO. Watermaster has prepared a summary of the cumulative total of groundwater 
production and desalting from all authorized Desalters and other activities authorized by the 
2007 Supplement to the OBMP Implementation Plan as amended as provided in the Peace 
Agreement in a schedule that: (i) identifies the total quantity of groundwater that will be 
produced through the proposed Basin Re-Operation to obtain Hydraulic Control, and (ii) 
characterizes and accounts for all water that is projected to be produced by the Desalters for the 
initial Term of the Peace Agreement (by 2030) as dedicated water, New Yield, controlled 
overdraft pursuant to the Physical Solution or subject to Replenishment . This schedule is set 
forth in Attachment "E" hereto. Watermaster will modify its projections from time to time, as 
may be prudent under the circumstances. 

11. More than fifteen months have passed since the Non-Binding Tenn Sheet was 
initially published by Watermaster in its current form and transmitted to the Court for its 
consideration and more than six months have passed folJowing Watermaster's declaration that 
any party interested in participating in the development and construction of Future Desalters 
should identify their interest in making a proposal and no party has stepped forward and made a 
responsive proposal in lieu of the Western Municipal Water District proposal. 

12. The Peace D measures collectively consist of: 

(a) Watermaster's election to exercise its reserved discretion as provided in 
the Judgment, the Peace Agreement and the OBMP Implementation Plan, to 
amend the Watermaster Rules and Regulations as more fully set forth in 
Attachment "F" attached hereto and incorporated herein by this reference; 

(b) Watermaster's execution and Court approval of the proposed Purchase and 
Sale Agreement with the Non-Agricultural (Overlying) Pool as more fully set 
forth in Attachment "G" attached hereto and incorporated herein by this 
reference; 

(c) Watermaster's and the Court's approval of the proposed amendments to 
the Judgment as more fully set forth in Attachment "H", Attachment "P' and 
Attachment "J" attached hereto and incorporated herein by this reference; 

(d) Watermaster's approval ofaod further agreement to act in accordance with 
the Peace I] Agreement, including the provisions related to Future Desalters, as 
more fully set forth in Attachment "K" attached hereto, upon a further order of the 
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Court directing Watermaster to proceed in accordance with its tenns; 

(e) Watennaster's and the Court's approval of the 2007 Supplement to the 
OBMP hnplementation Plan as they are more fully set forth in Attachment "D" 
attached hereto and incorporated herein by this reference; and 

(f) Execution of the proposed Second Amendment to the Peace Agreement as 
more fully set forth in Attachment "L" attached hereto and incorporated herein by 
this reference, approval by Watennaster and a further order of the Court directing 
Watennaster to proceed in accordance with its terms. 

13. The Overlying (Non-Agricultural), the Overlying (Agricultural} Pool, and the 
Appropriative Pool have approved the Peace Il measures and recommended Watermaster's 
adoption of this Resolution 07-05 

14. The Advisory Committee has approved the Peace Il measures and recommended 
Watermaster's adoption of this Resolution 07-05. 

I 5. In adopting this Resolution and by its agreement to implement the Peace Il 
measures, Watermaster is not committing to carry out any project within the meaning of CEQA 
unless and until CEQA compliance has been demonstrated for any such project. 

16. The Watermaster Board will transmit this Resolution 07-05, and the Peace 11 
implementing measures, and the referenced Attachments to the Court along with other 
supporting materials and request the Court to approve the proposed Judgment Amendments and 
to further order that Watermaster proceed to further implement the 2007 Supplement to the 
OBMP as provided in the Peace II measures. 

Date:/{;' --;.;lS • 0 ·7 
forC 
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Introduction 

Attachment "A" 
Project Description 

for the 
2007 Amendment to the Chino Basin 

Optimum Basin Management Program 

This document contains the project description for the Chino Basin desalting and re
operation programs that has been distilled from various planning investigations and was 
described in the Stakeholder Non-Binding Term Sheet. This document was prepared for 
use in: (a) Chino Basin Watermaster's evaluation of the potential actions to cause 
Materi.al Physical Injury to the Basin or the Parties to the Judgment; (b) in coMection 
with Watermaster's request for Court review and approval of proposed actions in further 
implementation of the Optimum Basin Management Program ("OBMP"); and (c) an 
environmental impact report to be prepared as part of the expansion of the desalters. 

Requirements of the 2004 Amendment to the Water Quality Control Plan for the 
Santa Ana Watershed 

Water quality objectives are established by the Regional Water Quality Control Board, 
Santa Ana Region ("Regional Board") to preserve the beneficial uses of the Chino Basin 
and the Orange County Basin located downstream of the Chino Basin. Prior to the 2004 
Amendment, the Regional Water Quality Control Plan (Basin Plan) contained restrictions 
on the use of recycled water within the Chino Basin for irrigation and groundwater 
recharge. The pre-2004 Basin Plan contained TDS "anti-degradation" objectives that 
ranged from 220 to 330 mg/L over most of the Chino Basin. Ambient TDS 
concentrations slightly exceeded these objectives. There was no assimilative capacity for 
TDS; thus, the use of the Inland Empire Utilities Agency's ("IEUA") recycled water for 
irrigation and groundwater recharge would have required mitigation even though the 
impact of this reuse would not have materially impacted future TDS concentrations or 
impaired the beneficial uses of Chino Basin groundwater. 

In I 995, the Regional Board initiated a collaborative study with 22 water supply and 
wastewater agencies, including Watermaster and the IEUA, to devise a new TDS and 
nitrogen (total inorganic nitrogen or TIN) control strategy for the Santa Ana Watershed. 
This study culminated in the Regional Board's adoption of the 2004 Basin Plan 
Amendment in January 2004 (Santa Ana Regional Water Quality Control Board, 2004). 
The 2004 Basin Piao Amendment included two sets ofTDS objectives - antidegradation 
objectives that ranged between 280, 250 and 260 mg/L for Management Zones 1, 2, and 
3, respectively; and a "maximum benefit''-based TDS objective of 420 mg/L for the 
Chino North Management Zone, which consists of almost all of Management Zones I, 2, 
and 3. The relationship of the Management Zones that were developed for the OBMP 
and the "maximum benefit'' based management zones is shown in Figure I. Under the 
"maximum benefit"-based objective, the new TDS concentration limit for recycled water 
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that is to be used for recharge and other direct uses is 550 mg/L as a 12-month average. 
Tius discharge requirement has been incorporated into the IEUA 's National Pollutant 
Discharge Elimination System (NPDES) permits for its wastewater treatment facilities. 

In order for the IEUA and Watermaster to gain access to the assimilative capacity 
afforded by the "maximum benefit"-based objectives, the IEUA and Watermaster have to 
demonstrate that the maximum beneficial use of the waters of the State is being achieved. 
The 2004 Basin Plan Amendment contains a series of commitments that must be met in 
order to demonstrate that the maximwn benefit is being achleved. These commitments 
include: 

I. The implementation of a surface water monitoring program; 
2. The implementation of groundwater monitoring programs; 
3. The expansion of Desalter I to IO million gallons per day (mgd) and the 

construction of a I 0-mgd Desalter II 
4. The commitment to future desalters pursuant to the OBMP and the Peace 

Agreement; 
5. The completion of the recharge facilities included in the Chino Basin 

Facilities Improvement Program; 
6. The management of recycled water quality; 
7. The management of the volume-weighted TDS and nitrogen in artificial 

recharge to less than or equal to the maximwn benefit objectives; 
8. The achievement and maintenance of hydraulic control of subswface 

outflows from the Chino Basin to protect the Santa Ana River water 
quality; and 

9. The determination of the ambient TDS and nitrogen concentrations in the 
Chino Basin every three years. 

The IEUA and Watermaster have previously demonstrated compliance with all of these 
requirements with the sole exception of hydraulic control. Hydraulic control is defined as 
the reduction of groundwater discharge from the Chino North Management Zone to the 
Santa Ana River to de minimus quantities. Hydraulic control ensures that the water 
management activities in the Chino North Management Zone do not result in material 
adverse impacts on the beneficial uses of the Santa Ana River downstream of Prado Darn. 
Achieving hydraulic control also maximizes the safe yield of the Chino Basin as required 
by Paragraph 30 and 41 of the Judgment. Two reports by Wildermuth Environmental, 
Inc. ("WEP'), prepared in 2006 at the direction of Watermaster, demonstrate that 
hydraulic control has not yet been achieved in the area between the Chino Hills and 
Chino Desalter I, well number 5 (WEI, 2006a and b). 

Without hydraulic control, the IEUA and Watermaster will have to cease the use of 
recycled water in the Chino Basin and will have to mitigate the effects of using recycled 
water back to the adoption of the 2004 Basin Plan Amendment, which is December 2004. 
The demand for recycled water in the Chino Basin is projected to reach from about 
12,500 acre-ft/yr in 2005 to 58,000 acre-ft/yr in 2010, 68,000 acre-ft/yr in 2015, 79,000 
acre-ft/yr in 2020 and 89,000 acre-ft/yr in 2025. Recycled water reduces the demand of 
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State Water Project ("SWP") water by an equal amount, thereby reducing the demand on 
the Sacramento Delta and reducing energy consumption. Recycled water is a critical 
element of the OBMP and water supply reliability in the Chino Basin area 

Failure to achieve hydraulic control could lead to restrictions from tbe Regional Board on 
the use of imported SWP water for replenishment when the TDS concentration in SWP 
water exceeds the antidegradation objectives. The Regional Board produced a draft order 
that would treat the recharge of SWP water as a waste discharge. There would be no 
assimilative capacity if the Chino Basin anti degradation objectives were in force. Figure 
2 shows the percent of time that the TDS concentration at Devil Canyon is less than or 
equal to a specific value based on observed TDS concentrations at the Devil Canyon 
Afterbay. This restriction will occur about 35, 52, and 50 percent of the time for 
Management Zones I, 2, and 3, respectively. This will affect other basins in the Santa 
Ana Watershed, and the Regional Board is encouraging all basin managers to propose 
"maximum benefit"-based objectives similar to those in Chino Basin. With the 
"maximum benefit"-based TDS objective in the Chino Basin, there is assimilative 
capacity, and there would be no such restriction on the recharge of imported water. 

The Regional Board is using its discretion in granting "maximum benefit" objectives 
even though hydraulic control has not been demonstrated. The Regional Board will 
continue to use "maximum benefit"-based objectives in the Chino Basin as long as the 
IEUA and Watermaster continue to develop and implement, in a timely manner, the 
OBMP desalter program as described in the project description below. 

The Stakeholder Non-Binding Term Sheet: Peace n Implementing Measures 

Under Watermaster oversight, the Chino Basin OBMP stakeholders have been engaged 
in, among other things, complying with tbe Peace Agreement provision regarding the 
planning and financing of the expansion of the OBMP desalting program to its full 
planned capacity generally referred to as Future Desalters (See Peace Agreement Article 
VII.). The stakeholders have been evaluating various alternatives since early 2004 and 
produced the Stakeholders' Non-Binding Term Sheet that was transmitted to the Court 
along with a request by Watermaster for further technical review by the Assistant to the 
Special Referee in May of 2006. Tue Assistant's review was completed in March of 
2007. 

The Non-Binding Term Sheet includes several items that will collectively further 
implement the existing OBMP Implementation Plan (Peace II Measures). The two items 
of interest to this project description are: the expansion of the desalting program and 
"Basin Re-Operation," which are both physically described in Section JI, Refined Basin 
Management Strategy, subsections A and B; and Section IV, Future Desalters. 

The construction of a new desalter well field will be sized and located to achieve 
hydraulic control. The desalter will produce at least 9 mgd of product water. New 
groundwater production for the expanded desalter program will occur in the Southern end 
of the basin. Some of this new desalter supply will come from a new well field that will 
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be constructed in a location among Desalter I wells I through 4 and west of these wells. 
These wells will be constructed to pwnp groundwater from the shallow part of the aquifer 
system, which is defined herein to be the saturated zone that occurs within about 300 feet 
of the ground surfuce. The total groundwater pumping for all of the des alters authorized 
in the term sheet will be about 40,000 acre-ft/yr. 

"Re-operation" means the increase in controlled overdraft, as defined in the Judgment, 
from 200,000 acre-ft over the period of 1978 through 2017 to 600,000 acre-ft through 
2030 with the 400,000 acre-ft increase allocated specifically to the meet the 
replenishment obligation of the desalters. Re-operation is required to achieve hydraulic 
control. Re-Operation and Watermaster's apportionment of controlled overdraft will not 
be suspended in the event Hydraulic Control is secured in any year before the full 
400,000 acre-feet has been produced so long as: (i) Watermaster has prepared, adopted 
and the Court has approved a contingency plan that establishes conditions and protective 
measures to avoid Material Physical Injury and that equitably addresses this contingency, 
and (ii) Watermaster continues to demonstrate credible material progress toward 
obtaining sufficient capacity to recharge sufficient quantities of water to cause the Basin 
to return to a new equilibrium at the conclusion of the Re-Operation period. In addition 
to contributing to the achievement of hydraulic control, Re-operation will contribute to 
the creation of new yield. Watermaster bas the discretion to apportion the 400,000 acre
feet increase in controlled overdraft under a schedule for re-operation that best meets the 
needs of the Parties and the conditions of the basin over the Initial Term of the Peace 
Agreement (before June 30, 2030). 

The Project Description 

The proposed project has two main features: the expansion of the desalter program such 
that the groundwater pumping for the desalters will reach about 40,000 acre-ft and that 
the pwnping will occur in amounts and at locations that contribute to the achievement of 
hydraulic control; and the strategic reduction in groundwater storage (re-operation) that, 
along with the expanded desalter program, significantly achieves hydraulic control. 

The Expanded Desalting Program. A new well field, referred to as the Chino Creek 
Well Field (CCWF), will be constructed. The capacity of this well field could range from 
about 5,000 acre-ft/yr to 7,700 acre-ft/yr. The capacity of the CCWF will be determined 
during the design of the well field. Groundwater produced at the CCWF will be 
conveyed to Desalter I. The approximate location of the CCWF is shown in Figure 3. 
The capacity of Desalter I will not be increased; although, it is likely that the treatment 
systems at Desalter I will be modified to accommodate the chemistry of the raw water 
pwnped from the CCWF. The product water capacity ofDesalter I is about 14,200 acre
ft/yr which corresponds to a raw water pwnping requirement of about 16,100 acre-ft/yr. 
The volwne of groundwater pumping at existing Desalter I we11s 13, 14, and 15 and 
conveyed to Desalter I will be reduced to accommodate new pwnping at the CCWF. 

The treatment capacity of Desalter II will be increased from I 0,400 acre-ft/yr to about 
21,000 acre-ft/yr, which corresponds to the raw water pumping requirement of 11,800 
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acre-ft/yr expanding to 23,900 acre-ft/yr. The increase in groundwater pumping for 
Desaller II will come in part from greater utilization of the existing Desalter II wells and 
the addition of new wells to the Desalter II well field from either the construction of new 
wells and/or connecting Desalter I wells 13, 14, and 15. 

The new product water developed at Desalter U would be conveyed to the Jurupa 
Community Services District ("JCSD"), the City of Ontario, and/or Western Municipal 
Water District ("WMWD") through existing and new pipelines. The facilities required to 
convey this water include pipelines, pump stations, and reservoirs. The precise locations 
of these facilities are unknown at this time. 

The most current working description of these facilities is contained a report that was 
prepared for the City of Ontario and WMWD, entitled Chino Desalter Phase 3 
Alternatives Evaluation (Carollo, 2007). Currently (September 2007), the City of Ontario 
and the WMWD are working with the JCSD and others to refine the alternatives in the 
Carollo report. The assumed startup for the expanded desalters is January 2013. 

Finally, 40,000 acre-ft/yr of groundwater is expected to be produced by all Existing and 
Future Desalters. The parties that are engaged in developing the desalter expansion are 
planning for a total of 40,000 acre-ft/yr of desalter groundwater pumping. Watermaster, 
on behalf of the Parties, will review the desalter pumping requirements to achieve 
hydraulic control during the project evaluation in the summer and fall of 2007. 

Re-Operation. Through re-operation and pursuan.t to a Judgment Amendment, 
Watermaster will engage in controlled overdraft and use up to a maximum of 400,000 
acre-ft to off-set Desalter replenishment through 2030. After the 400,000 acre-ft is 
exhausted and the period of Re-Operation is complete, Wateanaster will recalculate the 
safe yield of the basin. The Re-Operation will have no impact on Operating Safe Yield 
or on the parties' respective rights thereto. For project evaluation purposes, the Re
Operation and controlled overdraft of 400,000 will be examined under two different 
schedules that bracket the range in expected schedules. The first schedule will be based 
on allocating the 400,000 acre-ft at a constant percentage of desalter pumping such that 
the 400,000 acre-ft is used up in a constant proportion of the desalter pumping through 
2030. The second schedule will use the controlled overdraft to off-set desalter the 
applicable replenishment obligation completely each year until the 400,000 acre-ft is 
completely exhausted. 

The New Yield as defined by the Peace Agreement, attributable to the authorized 
desalters and the reduction in storage from re-operation, will be assigned to the 
authorized desalters. The resulting replenishment obligation assigned to the authorized 
desalters will then be handled as any other replenishment obligation pursuant to the 
Judgment. The New Yield is expected to come from a reduction in groundwater 
discharge from the Chino Basin to the Santa Ana River within the reservoir created by 
Prado Dam and from new induced recharge of the Santa Ana River upstream of Prado 
Dam. 
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O ther Important Facility and Operational Plans that Will Occur Concurrently with 
the Proposed Project 

Expansion of Artificial Recharge Capacity. Watennaster and the IEUA will need to 
expand artificial recharge capacity in the Chino Basin to meet future replenishment 
obligations. This will occur independently from the proposed project. Current 
supplemental water recharge capacity is about 91,000 acre-ft/yr. The required recharge 
capacity to meet future replenishment obligations is about 150,000 acre-ft, a capacity 
expansion of about 59,000 acre-ft/yr. This expansion will occur through construction of 
new spreading basins, improvements to existing spreading basins and stonnwater 
retention facilities, aquifer storage and recovery wells. The proposed project will be 
analyzed without recharge expansion projects. 

Expansion of Storage and Recovery Programs. Currently, there is only one 
groundwater storage program approved in the Chino Basin: the 100,000 acre-ft Dry Year 
Yield Program with the Metropolitan Water District of Southern California 
(Metropolitan). Metropolitan, the IEUA, and Watennaster are considering expanding 
this program an additional 50,000 acre-ft to 150,000 acre-ft over the next few years. 
Watennaster is also considering an additional 150,000 acre-ft in programs with non-party 
water agencies. The total volume of groundwater storage allocated to storage programs 
that could overlay the proposed project is about 300,000 ocre-ft. 

These storage programs, if not sensitive to the needs of hydraulic control, could cause 
groundwater discharge to the Santa Ana River and result in non-compliance with 
hydraulic control and a loss in safe yield. There have been no planning investigations 
that articulate how the expansion from the existing 100,000 acre-fl program to the future 
300,000 acre-ft set of programs will occur and thus this expansion is not included herein 
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Figure 2 
Historical TDS Concentration in State Water Project Water at Devil Canyon 
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Analysis of Aggregate Costs and Benefits of Hydraulic Control, Basin 
Re-Operation and Desalter Elements of Non-Binding Term Sheet 

Prof. David Sunding 
UC Berkeley 

November 29, 2006 

Summary 

The report measures the economic costs and benefits of achieving hydraulic control 
through re-operation of the Chino Basin. Various scenarios are considered in the analysis, 
with scenarios chosen to reflect uncertainty regarding future values of water, the time 
path of annual overdrafts selected to dewater the basin, and the use of the resulting 
induced inflow from the Santa Ana ruver. As shown in Table I, depending on the 
scenario chosen, the net benefits of achieving hydraulic control through basin re
operation range between $283.1 million and $438.8 million in 2006 dollars. 

l. lotroduction 

Hydraulic control refers to the elimination or reduction to negligible quantities of 
discharge from the Chino North Management Zone to the Santa Ana ruver. Basin re
operation is defined as the increase in controlled overdraft as defined in the Judgment 
from 200,000 acre-feet over the period 1978 through 2017, to 600,000 acre-feet through 
2030 with the 400,000 acre-feet allocated specifically to meet the replenishment 
obligation of the desalters. 

2. Framework 

The model of groundwater value used in this report is standard in the academic 
literature.' The net benefits in each period resulting from access to a groundwater 
resource are the gains from pumping (i.e., the demand for water) minus the costs of 
extraction in the current period and a "user cost'' term that reflects the change in future 
consumption possibilities resulting from current choices. The stream of annual net 
benefits is then discounted back to current dollars using a discount factor predicated on 
the rate of interest 

1 Bro.zovic, N., D. Sunding end D. Zilbcnnen, "Optimal Mllllngemcnt of Groundwater Over Spece and 
Time." Frontiers in JJ'o1er Resource Eco11omics, D. Berga and R. Goetz,, eds. New York: Springer-VcrJog, 
200S; Gisser, M., and Sanchez, D.A. "Competition versus Optimal Control in Groundwater Pwnping." 
Water Resources Research (1980): 638-642; Brown, G., Jr., and Deacon, R. "Economic Optimization or a 
Single-Cell Aquifer.'• Water Resources Research (197S): 557-S64. 



The interest rate used in the analysis is 5.5%. This rate corresponds to the current risk
free long-term rate of interest, a relevant rate for public agencies with good credit. The 
discount factor for a payment occurring in some future period tis then (1.055)"' ~ e"""'''. 

Let y, denote groundwater produced during period t, and x,equal the stock of groundwater 
at beginning of period t. The value of the groundwater resource is then 

Value= 2,(1 +rr' [B(y,)-C(x,,y.)], ... 
where B(y,) denotes the benefits from groundwater production in period t, and C(x,, y,) is 
the cost of extraction and recharge. Io an economic optimization model, the problem is to 
find the time path of production and stock that maximizes the present value of access to 
the aquifer, subject to physical constraints such as the equation of motion 
x,., = x, + g(x,,y,)- y, (where g(x,,y,) denotes natural and artificial recharge) and 
regulatory constraints such as water quality objectives and requirements to operate the 
basin in a steady-state condition. 

Viewed this way, basin re-operation and its alternatives can be modeled as different 
evolutions of production, stock and recharge. Toe net benefit ofa particular basin re
operation strategy versus a baseline that maintains the current stock of groundwater is the 
difference of present value resulting from a particular choice of these policy variables. 

The study period extends indefinitely into the future, but the period between the present 
and 2030 is modeled in more detail. This feature results from the fact that the Peace 
Agreement lasts until 2030, and more detailed environmental and water use modeling is 
available to this date. As described below, terminal values are assigned to key parameters 
from 203 I on, and at this point the groundwater system in the Chino Basin is assumed to 
enter into a steady state, with no expected change in production, groundwater elevation or 
recharge amounts. 

Table 2 displays the assumptions made about groundwater production from the Chino 
Basin. All figures in the table are common to all scenarios considered, and thus these 
assumptions are not the basis for differences in value between scenarios. The table shows 
groundwater production increasing steadily throughout the study period. Desalter 
production is also increasing throughout the study period. Operating yield is set at 
145,000 acre-feet through 2017, at which point it declines to 140,000 acre-feet annually. 
Finally, new stormwater recharge is assumed to be 12,000 acre-feet annually. 

It is necessary to describe a scenario without basin re-operation in order to calculate the 
net benefits, if any, from this type of strategy. Table 3 displays the physical consequences 
of such an alternative. If the basin is not de-watered, then hydraulic control will not be 
achieved, and there will be water quality costs as a result. One such consequence is that 
relatively high-quality water must be used for recharge. Io particular, the Basin would 
lose the ability to use relatively inexpensive recycled water for repleoisbmeot purposes 
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and would be forced to use water purchased from MWD instead.2 Thus, Table 3 shows 
that the entire replenishment obligation for both normal and desalter production is met 
through the purchase of replenishment water from MWD. 

In the event that hydraulic control is achieved, there are two types of benefits to the 
Chino Basin as a whole. The first benefit relates to water quality. As discussed above, if 
hydraulic control is achieved, then recycled water can be used for 30% of the total Basin 
replenishment obligation, up to an assumed capacity of30,000 acre-feet annually.3 The 
second benefit is that lowering the groundwater elevation in the Basin induces an inflow 
of water from the Santa Ana River. Specifically, forgiving a reduction in the stock of 
groundwater in the Basin results in an average of9,900 acre-feet annually until the 
400,000 acre-feet of depletion credits are exhausted, and then 12,500 acre-feet annually 
thereafter. This natural recharge is new yield in the Basin; as discussed below, it can be 
used either for reducing the desalter replenishment obligation or as an asset in its own 
right. 

3. Scenarios 

The valuation model is implemented under a variety of assumptions about how re
operation will occur, bow the Santa Ana River inflows are treated, and the level of future 
water prices. lbis section describes the construction of alternative scenarios. 

Implementation of Basin Re-Operation 

The basic principle of basin re-operation is that it is a means of achieving hydraulic 
control by increasing cumulative overdraft by 400,000 acre-feet through 2030. Overdraft 
is to be achieved by forgiving the replenishment obligation of the desalters by some 
annual amount over a defined period of time. lbis general principle is silent about how 
the total quantity of forgiveness of desalter replenishment is to be allocated over time. 

This analysis considers two possible implementation scenarios. The first scenario, termed 
the straightline alternative, envisions an annual overdraft of20,346 acre-feet occurring 
until 2030, at which time the annual overdraft would fall to zero and the system is 
assumed to enter into a new steady-state from 203 I onward. The second scenario, called 
the most rapid depletion path alternative, sets the annual overdraft to eliminate the 
desalter replenishment obligation for as long as possible. 

Tables 4 and 7 display annual overdraft amounts uoder these two alternatives for 
implementing basin re-operation. As described, the straightline alternative entails 
constant annual overdraft quantities, resetting to zero from 2031 onwards. The most rapid 

2 Altcmotively, rcc:ycled water wouJd hove to be desolled prior to recharge. Costs are oat avoiloble at this 
time for this option. 
'Assumptions provided by Wolermastcr stnff. If hydraulic control is ochieved, ii may be possible lo 
increase this Jimit. la this case, the benefits resulting from basin re-operation would increase. 
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depletion path reaches a maximum annual overdraft of 30,289 acre-feet before dropping 
to zero in 2020. 

Allocation of induced Santa Ana River inflow 

A second dimension along which the scen.arios vary is with regard to the allocation of 
Santa Ana River inflows induced by the reduction of the groundwater stock. A total of 
12,500 acre-feet of new yield is assumed to result from the dewatering, and the scenarios 
differ in terms oftbe use of this new yield One scenario allocates all Santa Ana !liver 
inflows from re-operation to reducing the desalter replenishment obligation. An 
alternative scenario treats these inflows as a resource to be used for any purpose; 
consequently, desalter replenishment obligations are higher under this assumption. 

Tables 5 and 6 relate to the straightline depletion case and show replenishment 
obligations and sources under the two Santa Ana River inflow allocation alternatives. In 
Table 5, new yield is allocated to desalter replenishment, and the desalter replenishment 
obligation is negligible in the near term and reaches a maximum of9,943 acre-feet during 
the study period In Table 6, by contrast, total replenishment obligations are higher since 
the new yield can be used for any chosen purpose. 

Tables 8 and 9 show replenishment obligations under the most rapid depletion path 
scenario. Results are similar as in the straightline depletion scenario, with the exception 
that desalter replenishment is forestalled until 2025 if new yield is allocated to this 
purpose. 

Future Water Prices 

Given the important role of relative prices in the economic analysis, and given 
uncertainties regarding the evolution of water values in Southern California, the analysis 
considers two alternative scenarios regarding future water prices. These scenarios are 
taken from MWD and are commonly referred to as the high rate and low rate scenarios. 
MWD scenarios cover Tier I and Tier 2 water, as well as replenishment water. The high 
rate scenario bas the Tier 2 rate growing at an annual rate of3.l 1% for the next five 
years, and then by 4.50% from 2011 to 2030. The replenishment rate grows at 6.94% 
through 2011, and then at 4.50% to 2030. In the low rate scenario, the Tier 2 rate grows 
by 2.28% annually for the next five years, and then by 3.00% from 2011 to 2030. The 
replenishment rate is assumed to grow by 4.79% through 201 l, and by 3.00% thereafter. 

The current price of recycled water for replenishment is assumed to be $69 per acre-foot.4 

In the high rate scenario, this price was assumed to grow at the same rate of inflation as 

' One public comment received after the July 26, 2006 presentation staled that the actual price paid for 
recycled water should be used in the analysis. While this price is not yet !mown, it is likely 10 exceed S69 
per acre-foot. Note, however, that lb.is study considers the aggregate costs nod bcncfils of clements of the 
non-binding term sheet. Thus, cho.nges in the price of recycled wot er have distributional as opposed to 
efficiency effects, that is, they change !he relative level of benefits enjoyed by the parties in the Chino 
Bosio ra!her thao effecting the total level of benefits. 
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the Tier 2 and MWD replenishment prices: 4.50%. Similarly, the recycled water price 
grows by 3.00% annually in the low rate scenario. 

4. Other Effects of Basin Re-Operation 

An additional benefit of hydraulic control is a reduction in storage losses. Measuring the 
value of reduced storage losses is conditioned on several factors that are not fully known 
at present Of course, the ex post performance of any groundwater storage program 
depends on the sequence of puts and talces, which depend in turn on the sequence of wet 
and dry years. Based on conversations with Watermaster staff, the groundwater storage 
program is assumed to be 400 000 acre-feet over the study period, but may range from 
300,000 to 500,000 acre-feet 5 Calculations provided by Wildermuth Environment.al 
detail the relationship between average storage over the life of the MWD Dry Year Yield 
program and associated losses at 0.66 and 2 percent Table 12 summarizes cumulative 
losses through 2028, together with present values calculated using the high and low rate 
scenarios for MWD replenishment rates as described above. 

Assuming 2 percent loss and a 400,000 acre-foot storage program, the present value of 
reduced storage losses is $24.9 million in 2006 dollars in the high rate scenario and $20.4 
million in the low rate scenario. These calculations are performed ex ante, and the actual 
magnitude of reduced storage losses will depend on factors including the size of the 
storage program, the percent.age storage loss, the timing of puts and talces, and the actual 
replenishment rates charged by MWD. For the purpose of aggregating reduced storage 
loss benefits with other benefits and costs of basin re-operation, we will assume a 
400,000 acre-foot storage program for both the high and low rate scenarios with storage 
losses equal to half of the amounts in Table 12 (recall that storage losses could range 
from O to 2 percent). The corresponding values of reduced storage losses are $12.4 
million and $10.2 million for the high and low rate scenarios, respectively. 

Achieving hydraulic control through basin re-operation will also result in higher pumping 
costs since forgiveness of the desalter replenishment operation is intended to lower the 
groundwater elevation in certain regions. The information needed to calculate the present 
value of increased pumping costs includes the quantity-weighted average change in lift in 
the Basin resulting from re-operation, the energy requirement per unit lift and energy 
costs per kilowatt-hour. Wildermuth Environmental provided the weighted average 
changes in grouodwater elevation. The price of electricity is assumed to be $0.14/lcwh, 
and the pumping efficiency is taken to be 75 percent The California Energy Commission 
forecasts that commercial and agricultural electricity rates charged by investor-owner 
utilities operating in California will decline slightly in nominal terms until 2013, when 

5 The Peace Agreement provides that there is Target Storogc or 500,000 aac-foct in excess or thon existing 
storage, whereas this n:pon only considers the Safe Harbor quontity of 500,000 acre-feet of storage in total. 
In some sense, there is o Cradeoffbetweeo the decision to pursue nw.-bcncfil o.nd the feasibility of 
obtaining the higher a.mount of storage. It should also be noted, however, that lhe basin is at the limit of 
shift capacity for export, and expansion of recharge to achieve greater storoge is costly. Funhcr, the PEIR 
only considered an additional 250,000 acre-feet of storage. 
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their forecast terminates.6 This analysis assumes that nominal electricity prices are 
constant. 

Combining this information, increased pump lift costs have a present value ofS14.9 
million in the straightlil!e depletion scenario. In the rapid pulldown scenario, re-operation 
has a larger impact on the present value of energy costs since the groundwater elevation 
is reduced to the same level but at an earlier date. Increased energy costs bave a present 
value ofS19.4 million in this scenario. Both calculations include increased energy costs 
in the new basin steady state achieved after 2030. 

5. Results 

Table I summarizes the results of the economic analysis. The figures in the table are the 
net benefits resulting from access to the Chino Basin aquifer under the alternative 
management and price scenarios described in the previous section. In all cases, basin re
operation results in aggregate net benefits. However, there are significant differences in 
net benefits depending on the realization of future water prices and the use of Santa Ana 
River inflows induced by reducing the stock of groundwater. The rapidity with which 
basin re-operation is implemented matters less. 

When Santa Ana River inflow is allocated to desalter replenishment and overdraft occurs 
in constant annual amounts to 2030, basin re-operation results in gains of between $283.1 
and $391.4 million in present value terms, depending on the growth of water prices and 
how the replenishment credit is used over time. These gains result from the ability to use 
recycled water for a fraction of recharge if hydraulic control is achieved, the value of new 
yield, and the value of the forgiven desalter replenishment. 7 

Since new yield is reliable, in any case more reliable than a supply of replenishment 
water, allocating it to desalter replenishment would seem to be inefficient. The Tier 2 rate 
is well above the price of replenishment water, which is a weighted average oftbe MWD 
replenishment rate and the price of recycled water. When Santa Ana River inflows are 
decoupled from replenishment obligations, the gains from straightline basin re-operation 
are between $341.9 and $438.8 million. 

There is a small increase in the net benefits of basin re-operation when the most rapid 
overdraft strategy is implemented Several factors explain this result First, in the most 
rapid depletion scenario, the 30,000 acre-foot constraint on annual recycling recharge 
binds more frequently. Accordingly, less recycled water is recharged over the study 

6 http://www.energy.ca.gov/electricity/rate$ iou vi; muni nomjnol(medium commerciol.html; 
http://www.energy,ca.gov/elcct.ricity/mte.11; jou v~ muni nominal/ogrjcpltuml.html 
1 Another pol en ti al source of loss is the option voluc of the waler taken from the groundwater stock. Thot 
is, water used to avoid dcsallcr replenishment is water that is not available in the event of a mojor 
disruption in surface waler supplies to lhe region. Given lhe difficulty of descn'bing 011d qu011tifying lhcsc 
future sW.tcs of nature, option values have oot been colculnted. However, converaalions with Wntermoster 
slalT indicole lhot dewel<:riog will not result in any meaningful loss of operational OCJ<J'bility since lhe 
percentage deptcrioa of the aquifer envisfoned through rc~pcratioo is relatively small. 
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period under this scenario. Second, while the most rapid depletion strategy delays 
repleDishment, it also hastens the date at which a large replenishment obligation occurs 
once the desalter replenishment forgiveness of 400,000 acre-feet is exbausted.8 Given the 
relatively low real discount rate used in this study (i.e., the nominal discount rate minus 
the rate of growth of water prices), it is not SUI])rising that dynamic factors such as this do 
not have a large effect on net benefits. 

1 This study has not considered the copilal end operating costs of expanding rcch1111,e capacity. Allocating 
Santa Ana River inflows to desaltcr replenishment delays the date nt which capacity is exceeded. as docs 
the most rapid depletion strategy. 
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Table 1: Net Beoefits of Hydraulic Cootrol, Basin Re-Operatioo aod Desalter 
Production 

(Figures in millions of2006 dollars) 

Gain Over Baseline: SAR Inflow Allocated to Desalter Replenishment 

Straight line 
Mos/Rapid 

High Rate 
388.6 
391.4 

Gain 01'er Baseline: SAR Inf/aw Unallocated 

Straight line 
Most Rapid 

Source: Calculated. 

High Rate 
436.2 
438.8 

Low Rate 
283.1 
288.4 

Low Rate 
341.9 
347.7 



Table 2: Production, Operating Yield and Stormwater Recharge 

Chino Desai/er New Stornnvater 
Year Toto/ Production Production Operating Yield Recharge 
2006 223,505 30,019 145,000 12,000 
2007 230,566 31,923 145,000 12,000 
2008 237,634 33,827 145,000 12,000 
2009 244,702 35,731 145,000 12,000 
2010 251,874 37,748 145,000 12,000 
2011 251,768 38,980 145,000 12,000 
2012 251,661 40,212 145,000 12,000 
2013 251,551 41,445 145,000 12,000 
2014 251,557 42,789 145,000 12,000 
2015 250,216 42,789 145,000 12,000 
2016 250,427 42,789 145,000 12,000 
2017 250,640 42,789 145,000 12,000 
2018 250,851 42,789 140,000 12,000 
2019 251,060 42,789 140,000 12,000 
2020 251,270 42,789 140,000 12,000 
2021 254,049 42,789 140,000 12,000 
2022 256,827 42,789 140,000 12,000 
2023 259,605 42,789 140,000 12,000 
2024 262,384 42,789 140,000 12,000 
2025 265,163 42,789 140,000 12,000 
2026 266,133 42,789 140,000 12,000 
2027 267,104 42,789 140,000 12,000 
2028 268,074 42,789 140,000 12,000 
2029 269,044 42,789 140,000 12,000 
2030 270,014 42,789 140,000 12,000 

Source: Wildermuth Environmental. 
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Table 3: Reple.nisbment Obligations and Sources- No Basin Re-Operation 

Normal Production Chino Desolier 
Replenishment Replenishment MWD Recycling 

Year Obligation Obligation Replenishment Replenishment 
2006 36,487 30,019 66,505 0 
2007 41,643 31,923 73,566 0 
2008 46,806 33,827 80,634 0 
2009 51,970 35,731 87,702 0 
2010 57,126 37,748 94,874 0 
201 1 55,788 38,980 94,768 0 
2012 54,448 40,212 94,661 0 
2013 53,107 41,445 94,551 0 
2014 51,768 42,789 94,557 0 
2015 50,427 42,789 93,216 0 
2016 50,638 42,789 93,427 0 
2017 50,851 42,789 93,640 0 
2018 56,062 42,789 98,851 0 
2019 56,271 42,789 99,060 0 
2020 56,482 42,789 99,270 0 
2021 59,260 42,789 102,049 0 
2022 62,038 42,789 104,827 0 
2023 64,816 42,789 107,605 0 
2024 67,595 42,789 I 10,384 0 
2025 70,374 42,789 I 13,163 0 
2026 71,344 42,789 114,133 0 
2027 72,315 42,789 115,104 0 
2028 73,285 42,789 116,074 0 
2029 74,255 42,789 117,044 0 
2030 75,225 42,789 118,014 0 

Source: Calculated .. 

Normal Production Replenishment Obligation= Total Production - Desalter Production 
- Operating Yield - New Stormwater Recharge 

Desalter Replenishment Obligation = Desalter Production 
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Table 4: Overdraft and SAR Jnflow - Straightline Depletion Scenario 

Cumulative 
Year Annual Overdraft Overdraft SAR Inf/ow 
2006 16,000 16,000 9,900 
2007 16,000 32,000 9,900 
2008 16,000 48,000 9,900 
2009 16,000 64,000 9,900 
2010 16,000 80,000 9,900 
2011 16,000 96,000 9,900 
2012 16,000 112,000 9,900 
2013 16,000 128,000 9,900 
2014 16,000 144,000 9,900 
2015 16,000 160,000 9,900 
2016 16,000 176,000 9,900 
2017 16,000 192,000 9,900 
2018 16,000 208,000 9,900 
2019 16,000 224,000 9,900 
2020 16,000 240,000 9,900 
2021 16,000 256,000 9,900 
2022 16,000 272,000 9,900 
2023 16,000 288,000 9,900 
2024 16,000 304,000 9,900 
2025 16,000 320,000 9,900 
2026 16,000 336,000 9,900 
2027 16,000 352,000 9,900 
2028 16,000 368,000 9,900 
2029 16,000 384,000 9,900 
2030 16,000 400,000 9,900 

Sources: Annual and Cumulative Overdraft: Assumed; SAR Inflow, Wildennutb 
Environmental. 
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Table 5: Replcnisbment Obligations and Sources-Straightline Depletion Scenario 
witb SAR Inflow Allocated to Desalter Replenishment 

Normal Production Chino Desolier 
Replenishment Reple11ishme11t MWD Recycling 

Year Obligation Obligalio11 Replenishment Replenishme11t 
2006 36,487 4,119 28,424 12,182 
2007 41,643 6,023 33,366 14,300 
2008 46,806 7,927 38,314 16,420 
2009 51,970 9,831 43,261 I 8,541 
2010 57,126 11,848 48,282 20,692 
2011 55,788 13,080 48,208 20,660 
2012 54,448 14,312 48,133 20,628 
2013 53,107 15,545 48,056 20,595 
2014 51,768 16,889 48,060 20,597 
2015 50,427 16,889 47,121 20,195 
2016 50,638 16,889 47,269 20,258 
2017 50,851 16,889 47,418 20,322 
2018 56,062 16,889 51,065 21,885 
2019 56,271 16,889 51,212 21,948 
2020 56,482 16,889 51,359 22,011 
2021 59,260 16,889 53,304 22,845 
2022 62,038 16,889 55,249 23,678 
2023 64,816 16,889 57,194 24,512 
2024 67,595 16,889 59,139 25,345 
2025 70,374 16,889 61,084 26,179 
2026 71,344 16,889 61,763 26,470 
2027 72,315 16,889 62,443 26,761 
2028 73,285 16,889 63,121 27,052 
2029 74,255 16,889 63,801 27,343 
2030 75,225 16,889 64,480 27,634 

Source: Calculated. 

NollDal Production Replenishment Obligation = Total Production - Desalter Production 
- Operating Yield-New Sto1IDwater Recharge 

Desalter Replenishment Obligation= Desalter Production -Annual Overdraft - SAR 
Inflow 

Recycling Replenishment = mio(0.3*{Normal Production Replenishment Obligation + 
Desalter Replenishment Obligation), 30,000) 

MWD Replenishment = NollDal Production Replenishment Obligation + Desalter 
Replenishment Obligation - Recycling Replenishment 
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Table 6: Replenishment Obligations and Sources - Straigbtline Depletion Scenario 
with SAR Inflow Unllocated 

Total 
Replenishment MWD Recycling 

Year Obligation Replenishment Replenishment 
2006 50,505 35,354 15,152 
2007 57,566 40,296 17,270 
2008 64,634 45,244 19,390 
2009 71,702 50,191 21,511 
2010 78,874 55,212 23,662 
2011 78,768 55,138 23,630 
2012 78,661 55,063 23,598 
2013 78,551 54,986 23,565 
2014 78,557 54,990 23,567 
2015 77,216 54,051 23,165 
2016 77,427 54,199 23,228 
2017 77,640 54,348 23,292 
2018 82,851 51,995 24,855 
2019 83,060 58,142 24,918 
2020 83,270 58,289 24,981 
2021 86,049 60,234 25,815 
2022 88,827 62,179 26,648 
2023 91,605 64,124 27,482 
2024 94,384 66,069 28,315 
2025 97,163 68,014 29,149 
2026 98,133 68,693 29,440 
2027 99,104 69,373 29,731 
2028 100,074 70,074 30,000 
2029 101,044 71,044 30,000 
2030 102,014 72,014 30,000 

Source: Calculated. 

Total Replenishment Obligation= Total Production -Operating Yield - Annual 
Overdraft - New Stormwater Recharge 

Recycling Replenishment= min[0.3*Total Replenishment Obligation, 30,000] 

MWD Replenishment= Total Replenishment Obligation - Recycling Replenishment 
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Table 7: Overdraft and SAR Inflow - Most Rapid Depletion Scenario 

Cumulative 
Year Annual Overdraft Overdraft SAR Inflow 
2006 20,119 20,119 9,900 
2007 22,023 42,141 9,900 
2008 23,927 66,069 9,900 
2009 25,831 91,900 9,900 
2010 27,848 119,748 9,900 
2011 29,080 148,828 9,900 
2012 30,312 179,141 9,900 
2013 31,545 210,685 9,900 
2014 32,889 243,574 9,900 
2015 32,889 276,463 9,900 
2016 32,889 309,352 9,900 
2017 32,889 342,241 9,900 
2018 32,889 375,130 9,900 
2019 24,870 400,000 9,900 
2020 0 400,000 12,500 
2021 0 400,000 12,500 
2022 0 400,000 12,500 
2023 0 400,000 12,500 
2024 0 400,000 12,500 
2025 0 400,000 12,500 
2026 0 400,000 12,500 
2027 0 400,000 12,500 
2028 0 400,000 12,500 
2029 0 400,000 12,500 
2030 0 400,000 12,500 

Sources: Annual and Cumulative Overdraft: Assumed; SAR Inflow: Wildermuth 
Enviroomental. 
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Table 8: Replenishment Obligations and Sources - Most Rapid Depiction Scenario 
with SAR Inflow Allocated to Desaltcr Replenishment 

Normal Production Chino Desalter 
Replenishment Replenishment MWD Recycling 

Year Obligation Obligation Replenishment Replenishment 
2006 36,487 0 25,541 10,946 
2007 41,643 0 29,150 12,493 
2008 46,806 0 32,764 14,042 
2009 51,970 0 36,379 15,591 
2010 57,126 0 39,988 17,138 
2011 55,788 0 39,051 16,736 
2012 54,448 0 38,114 16,335 
2013 53,107 0 37,175 15,932 
2014 51,768 0 36,238 15,530 
2015 50,427 0 35,299 15,128 
2016 50,638 0 35,447 15,191 
2017 50,851 0 35,596 15,255 
2018 56,062 0 39,243 16,819 
2019 56,271 8,019 45,003 19,287 
2020 56,482 30,289 60,739 26,031 
2021 59,260 30,289 62,684 26,865 
2022 62,038 30,289 64,629 27,698 
2023 64,816 30,289 66,574 28,532 
2024 67,595 30,289 68,519 29,365 
2025 70,374 30,289 70,663 30,000 
2026 71,344 30,289 71,633 30,000 
2027 72,315 30,289 72,604 30,000 
2028 73,285 30,289 73,574 30,000 
2029 74,255 30,289 74,544 30,000 
2030 75,225 30,289 75,514 30,000 

Source: Calculated. 

Normal Production Replenishment Obligation= Total Production - Desalter Production 
- Operating Yield-New Stormwater Recharge 

Desalter Replenishment Obligation = Desalter Production - Annual Overdraft - SAR 
Inflow 

Recycling Replenishment= min[0.3*(Normal Production Replenishment Obligation+ 
Desalter Replenishment Obligation), 30,000] 

MWD Replenishment= Normal Production Replenishment Obligation + Desalter 
Replenishment Obligation - Recycling Replenishment 
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Table 9: Replenishment Obligations nod Sources - Most Rapid Depletion Scenario 
with SAR Inflow Uollocated 

Year 
2006 
2007 
2008 
2009 
2010 
201! 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 

Source: Calculated. 

Total 
Replenishment 

Obligatio11 
46,387 
51,543 
56,706 
61,870 
67,026 
65,688 
64,348 
63,007 
61 ,668 
60,327 
60,538 
60,751 
65,962 
74,190 
99,270 
102,049 
104,827 
107,605 
1!0,384 
113,163 
114,133 
115,104 
1!6,074 
ll7,044 
118,014 

MWD 
Replenishment 

32,471 
36,080 
39,694 
43,309 
46,918 
45,981 
45,044 
44,105 
43,168 
42,229 
42,377 
42,526 
46,173 
51,933 
69,489 
72,049 
74,827 
77,605 
80,384 
83,163 
84,133 
85,104 
86,074 
87,044 
88,014 

Recycling 
Replenishment 

13,916 
15,463 
17,012 
18,561 
20,108 
19,706 
19,305 
18,902 
18,500 
18,098 
18,161 
18,225 
19,789 
22,257 
29,781 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 
30,000 

Total Replenishment Obligation = Total Production - Operating Yield - Annual 
Overdraft- New Stormwater Recharge 

Recycling Replenishment= min(0.3*Total Replenishment Obligation, 30,000] 

MWD Replenishment m Totnl Replenishment Obligation - Recycling Replenishment 
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Table 10: Pr ices - High Price Scenario 

Replenishment 
Year Tier 2 Price Price Recycling Price 
2006 427 238 69 
2007 427 238 72 
2008 459 275 75 
2009 473 297 79 
2010 486 314 82 
201 I 497 331 86 
2012 519 346 90 
2013 543 361 94 
2014 567 378 98 
2015 593 395 103 
2016 619 412 107 
2017 647 431 112 
2018 676 450 117 
2019 707 471 122 
2020 739 492 128 
2021 772 514 134 
2022 807 537 140 
2023 843 561 146 
2024 881 587 152 
2025 920 613 159 
2026 962 641 166 
2027 1,005 669 174 
2028 1,050 700 182 
2029 1,098 731 190 
2030 1,147 764 198 

Source: Metropolitan Water District ofSoutbem California 
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Table 11: Prices - Low Price Scenario 

Replenishment 
Year Tier 2 Price Price Recyc/i11g Price 
2006 427 238 69 
2007 427 238 71 
2008 450 261 73 
2009 457 268 75 
2010 463 282 78 
2011 477 300 80 
2012 491 309 82 
2013 506 318 85 
2014 521 328 87 
2015 537 338 90 
2016 553 348 93 
2017 570 358 96 
2018 587 369 98 
2019 604 380 IOI 
2020 622 391 104 
2021 641 403 107 
2022 660 415 111 
2023 680 428 114 
2024 700 441 117 
2025 722 454 121 
2026 743 467 125 
2027 765 481 128 
2028 788 496 132 
2029 812 511 136 
2030 836 526 140 

Source: Metropolitan Water District of Southern California. 
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Table 12: Expected Value of Reduced Storage Losses 

Program 
Size 

300,000 
400,000 
500,000 

Losses 
80,175 
106,900 
133,626 

Present Value 
- High Rate 
18,647,350 
24,863,133 
31,079,149 

Source: Wildermuth Environmental. 

Present Value -
Low Rate 
15,290,827 
20,387,769 
25,484,903 
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Report on the Distribution of Benefits to Basin Agencies from the Major Program 
Elements Encompassed by the Peace Agreement and Non-Binding Term Sheet 

Prepared by: 
David L. Sunding, Ph.D. 

Berkeley Economic Consulting, Inc. 
2550 Ninth Street, Suite I 02 

Berkeley, CA 94710 

October 17, 2007 

I. Introduction and Summary of Fmdings 
This report measures the costs and benefits to various Chino Basin agencies of the program 
elements encompassed by the Peace I and Peace II Agreements. Both agreements are considered 
relative to a baseline state of the world existing after the Judgment but prior to the Peace 
Agreement. The analysis examines net returns to the ten largest agencies that hold groundwater 
rights in the Basin over the time period 2007 to 2030. Together, these agencies account for over 
91 percent of Basin safe operating yield. 

Overall, the study shows that the two agreements produce substantial net benefits to Chino Basin 
agencies - over $904 million in present value terms. The provisions of the Peace II Agreement 
are especially valuable, as they account for $723 million (80 percent) of the total net benefit to 
the Basin agencies studied. Through the attainment of hydraulic control, the program elements in 
Peace II Agreement include the introduction of large quantities of recycled water in the Basin, 
which lessens the need to procure other supplies to meet growing demand for water. With respect 
to the distribution of net benefits across agencies, shown in the summary tables below, the main 
outcome is that all agencies benefit from the agreements, although the magnitude of the net 
benefit varies considerably among agencies. 

City of Chino 
City of Chino Hills 
City of Ontario 
City of Upland 
Cucamonga Valley Water District 
Fontana Union Water Co. 
Monte Vista Water District 
Sao Antonio Water Company 
JurupaCSD 
City of Pomona 
Total 

Total Net Benefit (1000s of 2007$) 
Peace/vs. 

I 

Baseline 
$20,294 
$12,217 
$42,547 
$9,442 

$60,667 
$4,839 
$7,025 
$1,141 

$15,772 
$8,189 

$182,133 

Peace I/vs. 
Peace/ 
$75,671 
$61,320 
$189,724 
$34,644 
$217,462 
$25,429 
$33,455 
$5,995 

$19,482 
$59,348 
$722,530 

Peace I/vs. 
Baseline 
$95,966 
$73,537 

$232,271 
$44,086 

$278,128 
$30,268 
$40,480 
$7,136 

$35,254 
$67,537 
$904,663 



City of Chino 
City of Chino Hills 
City of Ontario 
City of Upland 
Cucamonga Valley Water District 
Monte Vista Water District 
JurupaCSD 
City of Pomona 
Overall Average 

Net Benefit per Acre-Foot (2007$) 
Peace I vs. Peace ll vs. Peace ll vs. 
Baseline Peace 1 Baseline 
$31.30 $116.70 $148.00 
$20.60 $103.38 Sl23.98 
$24.20 $107.91 $132.11 
$17.46 $64.07 $81.54 
$32.92 $118.01 $150.93 
$20.13 $95.88 $ I 16.01 
$17.86 $22.06 $39.92 
SI I. IO $80.47 $91.58 
$19.84 $78.69 $98.53 

In terms of total net benefit, two agencies, City of Ontario and Cucamonga Valley Water 
Dis1rict, receive over half of all the net benefits resulting from the agreements. An important 
reason these agencies receive a large share of the net benefit from the agreements is due to their 
relative size: the two agencies combined account for approximately half of the consumer demand 
for Basin water.1 Controlling for agency size on the basis of demand for Basin water, the net 
benefit resulting from the combined program elements in the Peace I and Peace II Agreements 
shows considerably Jess variation. The table above indicates that 7 of the 8 agencies with 
positive demand for Basin water receiving benefits ranging from $82 to $151 per acre-foot 2 

2. Conceptual Framework 
The model of groundwater value used in this report is standard in the academic literature and 
builds on the methodology used in the earlier aggregate study of Basin net benefits. The net 
benefits resulting from access to a groundwater resource are the gains from pumping (the 
demand for water) Jess the cost of extraction and conveyance, and a user cost component, which 
reflects the lost option value entailed by removing a unit of water from storage. The stream of 
annual net benefits is discounted back to current dollars using a discount factor predicated on the 
rate of interest, which is taken to be the current risk-free long-term rate of interest and is set at 
4.5 percent per year. 

Allocation of aggregate costs and benefits to individual agencies in the Basin is accomplished by 
a complex set of legal rules (e.g., shares of operating yield), cost-sharing arrangements that fund 
programs for Basin improvements through collective institutions, and market forces. The goal of 
this study is to measure net benefits to individual agencies under three scenarios: (i) a baseline 
case defined by the Judgment; (ii) a set of rules to operate the Basin and fund programs through 
collections as defined by the Peace Agreement; and (iii) an alternative set of rules that are 

1 Consumer demand for Basin water, which is met through some combination of Basin supply and water imports, is 
calculated for each agency as Uiban Water Demand Jess available surface water and other groUDdwater supplies. 
Over the 2007-2030 period ofsrudy, the City of Ontario and Cllcamonga Valley Water District are projected lo meet 
consumer demand of 3.4 million acre.feet out of 6.9 million acre-feet (49 perceot) of tolal consumer demand for 
Basin water. 
'Fontana Union Water Company and San Antonio Water Company are not included in these calculations. because 
the available surface water and other groundwater supplies for these agencies exceed their Uiban Water Demand. 
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designed to achieve hydraulic control and are defined in Peace II Agreement (as represented in 
the Non•Binding Term Sheet dated May 23, 2006). 

To understand the allocation of benefits among individual agencies in the appropriative pool 
most clearly, consider for the moment the case in which the appropriative pool comprises 100 
percent of the Basin water. Figure 1 depicts the aggregate supply (S) and demand (D) schedules 
for this Basin. Aggregate demand is total water demand in the Basin, and the supply curve is a 
step function, ordered from the least expensive uses of water to the most expensive uses of 
water.3 Many of the effects modeled in this study amount to changes in agencies' cost of meeting 
water demand. An arrangement or cost•sharing rule that reduces an agency's cost of service 
provides a net benefit to that agency and its ratepayers. 

Figure 1. Conceptual Model: Aggregate Demand and Supply 
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The first step of the supply curve, which represents the least expensive water source, is 
groundwater pumped directly from the Basin. The extent of groundwater pumping in the Basin is 
limited by the steady-state ("safe") yield, which is represented in the figure by quantity Q8

. The 
cost per writ of Basin water is denoted by the (implicit) price P8

, which includes lift costs, 
conveyance costs, and user cost. The second step of the supply curve represents replenishment 
water. After the safe yield of the Basin is exhausted, additional groundwater pumping can occur 
provided that replenishment water is purchased to recharge the Basin. The effective capacity of 
the Basin is the sum of Basin safe yield and Basin recharge capacity, denoted by the quantity QR 
in the figure. (The recharge capacity of the Basin is given by the difference QR - Q8.) 

' In practice, the water supply function has multiple steps, with each step representing the various pumping and 
cooveyance costs of a sequence of wells, and, for this reason, aggregate supply coodilioas are ofieo approximated by 
an upwards~sloping, continuous supply function; however, the essential points of the model can be made more 
clearly by grouping water costs into com.moo categories rcpresenll:d by each of the three steps. 
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Replenishment water is supplied to the Basin through r1 lenishment water imports at the MWD 
replenishment rate, which is denoted in the figure by P . The third step in the supply function, 
the most-expensive source of water, is imported water for direct (consumptive/ use. Imported 
water for direct use is available to agencies in the Basin at a price denoted by P , which reflects 
the cost of procuring new water supplies from outside the Basin. The cost of developing reliable 
sources of water outside the Basin may differ across agencies in practice according to the options 
available to each agency in developing outside water sources. The outside option for each agency 
in the present study, unless stated otherwise, is taken to have a cost equal to the Tier 2 MWD rate 
for untreated water. 

The equilibrium quantity of water consumed is given by the intersection of supply and demand, 
which occurs at the quantity Q* and the price P1

. The key to characterizing the distribution of 
benefits from policies that increase the effective yield from the Basin, either by expanding Basin 
safe yield or by augmenting Basin recharge capacity, is the understanding that economic values, 
as captured by prices, are realized on the margin of water use where supply intersects with 
demand (the third step in the figure). Gains from management of the Basin are created by 
replacing units of water at the third and most-expensive step of the supply function with less 
expensive sources of water. Because individual supplies are added together to get aggregate 
supply, the distribution of market benefits to individual agencies in response to Basin 
improvements depends on the composition of water use by each agency across each of the steps 
of supply, in effect where each agency is "located" on the supply schedule. In general, agencies 
who meet their meet urban water demand to a greater degree with marginal units of water (i.e., 
imported water for direct use) acquire a larger share of the benefits from Basin improvements 
than agencies that are less represented on this "extensive margin" of supply.4 

Consider a policy that increases the recharge capacity of the Basin. In general, such an effort has 
two effects that, taken together, can alter the net benefits received by water agencies: (i) 
increasing the Basin recharge capacity involves a fixed cost component that must be allocated 
among agencies according to some cooperative, cost-sharing rule; and (ii) increasing the Basin 
recharge capacity allows for greater use of replenishment water that can displace expensive Tier 
2 water on the margin. The distribution of net benefits in the Basin is altered in cases where the 
market allocation of benefits from the increased use of replenishment water differs from the 
allocation of cost among individual agencies. 

Figure 2 shows the gain from an increase in recharge capacity in the Basin. The increase in 
recharge capacity increases the effective yield in the Basin, which is depicted in the figure by the 
movement from Ql to Qt. The increased recharge capacity allows Basin agencies to incur 
additional replenishment obligations that displace Q1 R - Ql units of imported water for direct 
use. The total producer benefit resulting from the increase in recharge capacity is represented by 
the shaded region in the figure, wbicb sums the difference between the Tier 2 rate and 
replenishment rate for each additional unit of water that can be replenished. 

4 Generally, users disproportiooately represealcd on the margio of supply represent agencies that iacurrcd large 
iacrea.ses in urban water demand subsequent to the assignmeat of safe operating yield aad were forced to meet the 
increase in demand with relatively expensive sources of imported water. 
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Figure 2. Benefit of an Increase in Basin Recharge Capacity 
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Among individual agencies in the Basin, the benefit of an increase in recharge capacity is 
distributed exclusively to agencies on the extensive margin of water supply. For this reason, the 
market return from an increase in recharge capacity can be distributed. equally across agencies 
only in the case where the agencies have equal shares of the third step of water supply in the 
Basin. To illustrate this point, consider an agency that faces sufficiently small water demand 
relative to its share of Basin production rights that its urban water demand can be met each year 
entirely through the use of Basin safe yield. Such an agency would require the use of neither 
imported replenishment water nor imported water for direct use to meet its urban water demand, 
and would stand to receive no market benefit from participating in a cooperative policy designed 
to increase Basin recharge capacity. To the extent that cooperative assessments levied to recoup 
the cost of increasing Basin recharge capacity ere based on relative share of operating yield, as 
opposed to being levied in proportion to the initial shore of imported water deliveries for direct 
use across agencies, policies that increase Basin recharge capacity alter the <listribution of net 
benefits. 

Next, consider the benefit associated with an increase in Basin safe yield. Figure 3 shows the 
effect of an increase in Basin safe yield from Qa8 to Q1

8 units. The increase in Basin safe yield 
extends the lowest step of the supply function and <lisplaces Q1

8 
- Ql units of replenishment 

water purchases. The value of the displaced replenishment water (net of the cost of Basin water) 
is shown by the cross-hatched region in the figure. The increase in Basin safe yield, in ~ 
increases the effective yield in the Basin (the sum of Basin yield and recharge capacity) from Qo 
to Qt, which is represented in the figure by a rightward shift in the replenishment step of 
supply. The increase in Basin safe yield therefore also displaces Q1 a - Ql = Q1

8 
- Q0 

8 units of 
imported water on the extensive margin of supply, which provides an additional gain represented 
by the shaded region of the figure. The total market benefit to all agencies is represented by the 
sum of these two regions. The value of an increase in Basin safe yield is the difference between 
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the price of imported water for direct use and the procurement cost of Basin groundwater for 
each unit of additional water made available to Basin agencies. 

Figure 3. Benefit of an Increase in Basin Safe Yield 
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The economic value of an increase in safe yield conveys upward into market benefit across both 
steps of supply. For this reason, policies which lead an increase in Basin safe yield are not only 
more valuable to agencies in the Basin than an increase in recharge capacity, but the benefits are 
also distributed more equally. As in the case of an increase in replenishment capacity, the 
ultimate repository of market value for a one-unit increase in safe yield is a unit of displaced 
water on the extensive margin of supply; however, this displacement now occurs with Basin safe 
yield rather than through the use of imported replenishment water. To see how the market 
benefits of a policy that increases Basin safe yield are distributed to individual agencies, consider 
again an agency that meets its urban water demand each year entirely through the use of Basin 
safe yield without the need for replenishment water or imported water for direct use. Unlike the 
case of an increase in replenishment capacity, the increase in Basin safe yield provides each 
agency with physical water assets ( e.g., according to its share of Basin safe yield) that cao be 
sold to other agencies in the transfer market The gain to this agency following the increase in 
Basin safe yield depends on the price it receives in the transfer market, for instance if the transfer 
price is equal to the replenishment rate (PR) then the agency acquires a share of the benefits in 
the cross-batched region of the figure in proportion to its share of Basin safe yield. The 
remaining benefit of each unit of water provided as the share of safe yield to this agency is 
acquired by the water purchaser in the transfer market 

In sum, agencies that initially meet their urban water demand with a relatively large share of 
imported water for direct use receive the largest share of the market benefit from a policy that 
increases Basin safe yield. These agencies receive the full market value (P1 

- P8
) for each unit of 

water displaced through their allocated share of the increase in Basin safe yield. To the extent 
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that agencies with an initially large share of imported water purchases for direct use participate 
in the transfer market, these agencies also acquire the difference between the Tier 2 water price 
and the transfer price for each unit of water purchased from agencies that are under-represented 
on the extensive margin of supply. If the transfer price of water is taken to be equal to the 
replenishment rate (PR), then the market benefit represented by the shaded region of Figure 3 is 
divided among agencies according to their relative share of production on the extensive margin 
of supply, while the market benefit represented by the cross-hatched region of Figure 3 is divided 
among agencies according to their relative share of Basin safe yield.5 Policies that expand Basin 
safe yield lead to redistributive effects on the net benefits received by individual agencies 
whenever the allocation of costs in the cooperative arrangement differ from this distribution of 
benefits provided in the market 

The above framework for calculating the distribution of net benefits from various program 
elements is applied to the Chino Basin as follows. First, the water yield in the Basin is calibrated 
to the relevant quantity supplied by the appropriative pool by netting out production by the 
overlying rights-holders from the Basin safe yield. This is essentially the distinction made in 
practice between "safe yield" and "safe operating yield" in the Basin. As it pertains to the 
calculation of net benefits to agencies with appropriative rights, policies that increase the Basin 
yield (as in Figure 3) now refer both to policies that directly increase Basin safe yield as well as 
to policies that redistribute the existing safe yield from overlying right-holders to members of the 
appropriative pool, for instance through net agricultural transfer. 

Second, as defined by the framework above, net benefits are calculated for individual agencies 
according to calculations on the avoided cost of Tier 2 water purchases provided by program 
elements in the Peace I and Peace II agreements, respectively, relative to the baseline scenario. 6 

Considering the change in cost from the introduction of new program elements suppresses the 
need to explicitly calculate components of cost that are common to the baseline, Peace I, and 
Peace II scenarios. 

Third, the analysis abstracts from seasonal and annual cycles in water availability by considering 
expected values where possible. Seasonal cycles are smoothed in all scenarios by using annual 
data on demand and supply conditions facing agencies. Annual cycles are smoothed in all 
scenarios by treating each year as an average weather occurrence represented by the expectation 
that each JO-year future horizon in the model is comprised of 7 "wet'' years, in which 
replenishment water is available to agencies in the Basin, and 3 "dry" years, in which 
replenishment water is not available.7 Each year in the model thus has the interpretation of 
representing production decisions that are 30 percent dry and 70 percent wet. By smoothing 
annual production outcomes into an expected value framework, this implies that a replenishment 

5 This argument docs not rely on the water transfer price being equal to the replenishment rate and applies to any 
water transfer pricing rule that divides the gains from exchange (defined here by the value P1 

- P
8

). 

• NJ nltemative scenario is also considered that denominates the avoided cost of imported water for direct use nt the 
Tier I rate, which provides a bracketing condition on the range of oulSide options available to individual agencies 
for procuring reliable new sources of water at rates between the Tier I and Tier 2 MWD prices. 
7 The expected sequence of wet nnd dcy yea,s is based on the assumption that underlies program element 2 of the 
OBMP thet "replenJshment water is available 7 out of JO year.;." (Implementation Pinn: Oplimnl Basin Mllllllgcment 
Pl1111 for the Chino Basin, pl 3: http://www.cbwm.org/doesilegaldocs/lmplemeotation_Plno.pdf.) 
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water step exists in the supply function in each year of the study, but that the length of the step is 
treated as 70 percent of the recharge capacity in the Basin. 

Fourth, the net benefit of policies that increase the safe operating yield of the appropriative pool 
is distributed among individual agencies, in part, through water exchanges between agencies in 
the transfer market Water transfers are specified to exchange units of water between agencies 
that are not adequately represented on the extensive margin of supply to agencies which are more 
highly represented on this margin. Specifically, the water price in the transfer market is fixed at 
the prevailing MWD replenishment rate in each period to divide these rents from exchange. 

Finally, the net benefit returned to each agency under Peace I and Peace II rules relative to the 
baseline scenario is computed by coupling the market distribution of benefits, as outlined by the 
framework here, with the distn"bution of cost implied by the rules encompassed by each 
agreement These rules are defined in the following description of scenarios. 

3. Common Components 
Several components common to all scenarios frame the overall analysis. 

3.1. Agencies Considered 
Because of the detailed calculations required to divide the net benefit created by each scenario 
among individual agencies in the study, the study encompasses only the ten largest water-holding 
agencies in the Basin (the cities of Chino, Chino Hills, Ontario, Pomona, and Upland, Fontana 
Union Water Company, Monte Vista Water District, Cucamonga Valley Water District, Jurupa 
Community Services District, and San Antonio Water Company). These ten agencies account for 
91.2 percent of the Basin-wide safe operating yield. 

3.2. Smoothing Across Hydrologic Years 
Because production is smoothed across years, the patterns of local storage and local 
supplemental storage are also smoothed for each agency. 'Ibis abstracts from the actual series of 
puts and talces that rely on temporal adjustments in water storage by accounting for the expected 
local storage need of individual agencies. (Recall that each year is a representative hydrologic 
year characterized by expected conditions that are 70 percent wet and 30 percent dry.) A single 
local storage account is constructed for each agency that combines local storage with local 
supplemental storage in all scenarios, and the local storage balance of each agency is adjusted 
each year to reflect the fact that replenishment water is available to meet replenishment 
obligations only 70 percent of the time. 

For this reason, the annual amount held in storage for each agency is 3/7 (3/7 9 10/7 - 1) of the 
annual excess demand for water that cannot be met by the agency through the allocation of 
contemporaneous supply. The expected arrival time of a dry year in which replenishment water 
is not available is given by the mean of a Poisson process (µ = I 0/3), and the average holding 
time for a unit of water held in storage is half the expected arrival time of a dry year, which 
implies that the average annual amount of water held in local storage is 5/7 (5/7 = 3/7*10/3*1/2) 
of the annual excess demand for each agency that cannot be met through the allocation of 
contemporaneous water supply. In each year, the local storage account is reconciled with the 
storage balance in the previous year by adding the increment in local storage to the excess 
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demand for water for each agency. Local storage levels increase smoothly over time in the model 
for most agencies due to the projected increases in urban water demand. 

3.3. Water Prices 
Annual water prices and the discount factor that converts annual values into present value are 
common across all scenarios. The market rates used in 2007 are the current water rates listed by 
MWD ($427/AF for Tier 2 water, $238/AF for replenishment water), and a $13 surcharge is 
added to the replenishment rate to reflect the $251/AF charge currently paid by each agency for 
replenishment water procured through Watermaster. The price of water transactions in the 
transfer market is taken in each period to be the price of replenishment water.8 The MWD rate 
forecast through 2012 is taken as the mean of the high- and low-rate forecasts provided by MWD 
over this horizon. Recycled water rates through 2011 are taken from IEUA projections provided 
in the 2007 IEUA Long-Run Plan of Finance, with a 25 percent non-member surcharge included 
for recycled water deliveries outside the IEUA service area (Jurupa Community Services District 
and the City of Pomona). The price of desalter water for urban supply is taken to be the price cap 
specified in section 7.6d of the Peace Agreement, which is $375 in 2007. All water rates outside 
the range of published forecasts are assumed to increase at a rate of 4.5 percent per year. The 
discount factor is also taken to be 4.5 percent 

3.4. Demand 
Demand for Basin water for each agency is identical across all three scenarios. Agency-level 
demand for Basin water is calculated from data provided in the relevant 2005 Urban Water 
Management Plans (UWMP) by taking the projected demand (gross of conservation) compiled 
by each agency and converting this into a residual (Basin) demand component by netting out 
available supplies of surface water and other groundwater sources available to each agency.9 In 
th"e case of Pomona, residual demand for Basin water is taken to be net of Puente and Spadra 
Basin recycled water, which implicitly assumes that this water would be available to Pomona 
irrespective of whether hydraulic control is attained in Chino Basin. Residual Basin water 
demand is linearized for each agency to recover values in the intervening years between the 5-
year intervals reported in each UWMP. Residual demand for Fontana Union Water Co., whlch 
has rights but serves no subscribers, is zero in all scenarios, as is residual demand facing San 
Antonio Water Co., which has available surface water and other basin groundwater supply in 
excess of demand. The combined residual demand for the remaining agencies in the Basin is 
215,996 AF in 2007 and increases over time with population growth projections to 337,246 AF 
in 2030. Among agencies with positive demand values, residual demand in 2007 ranges from a 
low of 12,753 AF for Monte Vista Water District to a high of 49,552 AF for the City of Ontario, 
and the residual water demand for the City of Ontario and Cucamonga Valley Water District 
over the entire horizon is about double the residual water demand of Pomona, 2-3 times greater 
than the City of Chino, City of Chino Hills, and Jurupa Community Services District, and 5-6 

• The avemge water transaction price in the dnfll provided in the Wntermastcr•s 2006-2007 Assessment Packet is 
$177, which represents en approximate 30 percent discount below the cUJTCDt replenishment rate of$2S I. This 
observed price discount below the expected transfer price accords with lhe ""wet year" transfer price !hat would arise 
in a representative hydrologic year that is 70 percent wet and 30 pcru:nt d,y when lhe "'dry year" transfer price is 
$422, a value bounded by the prevailing Tier 2 price of untreated water ofS427. 
9 for IEUA members, lhe,;c dsta are takco from lhc IEUA Urban Water Management Plan (2005), Tobie 2-7, end, for 
SUIUpO Community Services District and the City of Pomona, lhcse dota are tnk£n from lhe individual 2005 Urban 
Water Managemeot Plans (200S) available oo each agencies website. 
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times greater than the residual demand facing the City of Upland and Monte Vista Water 
District 

3.5. Desalter Production 

Desalter production is treated as equal across all scenarios. Implicitly, this views the level and 
location of desalter activity to be determined by the requirements outlined by the Judgment 10 

An alternative approach would be to construct a baseline scenario in which agencies provide 
their own salt removal infrastructure. One difference between this alternative approach and the 
present one is that, under baseline conditions with individual desalting O&M costs would be 
roughly the same, whereas the capital costs of building desalter facilities would be larger by the 
amount of funding that became available in the Basin through grants made possible by the Peace 
Agreement 

The projected desalter water for urban supply sets a schedule of delivery to three agencies 
considered in the study (City of Chino, City of Chino Hills, and Jurupa). The desalter water for 
urban supply rises from 15,230 AF to 38,088 AF over the period 2007-2030 among agencies in 
the study, with the remaining desalter supply being delivered to the City of Norco and the Santa 
Ana River Water Company. Each unit of desalter water supply, including deliveries to the City 
of Norco and the Santa Ana River Water Company, creates a replenishment obligation for 
producers in the Basin, and this obligation is divided among agencies according to the various 
rules encompassed by each of the three scenarios considered (as described below). 

3. 6. Watermaster Assessments 
Although the assessment fees levied by Watermaster differ across the scenarios according to the 
total cost of the program elements embodied in each scenario, the rules in which assessments are 
distributed across individual agencies are common to all scenarios. Specifically, appropriative 
pool assessments are based on each agency's calculated share of actual fiscal year production. 
Given that total production and the share of production by individual agencies encompasses only 
a subset of total Basin production (e.g., roughly 87 percent in 2007), this approach slightly over
estimates assessment costs in all scenarios by attributing I 00 percent of the program cost to the 
ten agencies included in the study. Because the assessment costs used under the Peace I and 
Peace II scenarios include the baseline costs, as well as significant additional program costs, the 
over-allocation of assessment costs to individual agencies in the study provides a conservative 
estimate of the total benefit generated under Peace I and Peace 11. The different components of 
the assessment costs were decomposed into program expenses from the 3-year assessment 
projections provided by Watermaster.11 All cost components thereafter are assumed to increase 
at a rate of 4.5 percent. 

10 Projec1eddesal1er produelion is Utkcn from IEUA's OWMP (2005, Table3-10 aod Table 7-1), aod includes the 
desaller production of Chino I, Chino I expansion, Chino Il, aod Desalter 3. The overall level of desalter activity, 
which grows to an ullimale production level of 43,000 AF by year 2025, an amount slightly below the 50,457 AF 
dcsalter production level anticipated by 2020 in the OBMP: (Jmplementation Pinn: Optimal Basin Management 
Plan for the Chino Basin, Table 3, p59: b1tp://www.cbwm.org/docs/lcgaldocs/Implementation_Plan.pd() 
11 Personal correspondence with Wotcrmaster staff (August 7, 2007). 
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4. Baseline Scenario 

4.1. Basin Supply 

In the baseline scenario, available Basin supply for each agency in each year is comprised of the 
agency's share of: (i) safe operating yield, (ii) projected desalter water for urban supply, and (iii) 
the net agricultural pool transfer. The safe operating yield is allocated to individual agencies 
based on the share of safe operating yield in the Basin defined by the Judgment. 

The projected desalter water for urban supply is taken for the baseline case (as well as for the 
remaining scenarios) from projections available in the IEUA UWMP.12 Desalter water for urban 
use is treated in the model both as a source of water supply in the Basin and as a replenishment 
obligation, where the replenishment obligation associated with each unit of desalter water supply 
is shared by agencies through the allocation of storage losses and replenishment assessments by 
Watennaster, which are calculated for the baseline case according to each agencies pro rata share 
of safe operating yield up to the available recharge capacity in the Basin and by in lieu recharge 
according to each agencies pro rata share of safe operating yield for any obligation above the 
available recharge capacity. 

The net agricultural transfer to each agency in each year is calculated by talcing a straight-line 
projection of land-use conversions between 2006 conditions reported in the 2006-2007 
Watermaster Assessment Package, and assumed "full build-out conditions" in 2030 in which all 
acres in the agricultural pool eligible for conversion are converted.13 For the baseline scenario, 
each converter is credited with 1.3 AF of Basin water for each acre converted, and the sum of 
water allocated to all land-use conversions and agricultural pool production in each year is 
deducted from the agricultural pool safe yield of 82,800 AF to get the net agricultural pool 
transfer to the appropriative pool in each year.14 Among the ten largest members of the 
appropriative pool considered in the study, the net agricultural transfer increases from 46,265 AF 
to 71,377 AF over the 2007-2030 period, which accounts for approximately 92 percent of the 
total water transfer to the appropriative pool in each year. 

Under baseline conditions, there is also an issue of timing of the agricultural pool transfer, with 
no early transfer of agricultural pool water being made to the appropriative pool prior to the 
Peace Agreement. Under the Judgment, the agricultural pool allocation was defined to be 
414,000 AF in every 5 years. This implies a 4-year waiting period for the appropriative pool 
before any agricultural transfer takes place, followed by a large allocation of the cumulative 
agricultural pool under-production in year 5, and an annual stream of transfers thereafter based 
on a rolling horizon comprised of the previous 5 years agricultural pool under-production. In the 

12 IEUA Urban Waler Management Plan (2005), Tables 3-10 and 7-1. 
13 Watermasler, Fiscal Year 2006-2007 Final Assessment Package, Land Use Conversion Summney (p!O): 
http://www.cbwm.org/docs/financdocs/Assessment°/420Pockege%20FY%202006·2007%20Final.pdf. Values after 
the conversion of all egricullural land elig,ole for conversion are based on Watcnnastcr calculations (pen;onol 
communication with Waiermasler staff, July 12, 2007). 
"Under baseline conditions, 1.3 AF of water is allocated to the appropriative pool based on share of safe operating 
yield in the baseline scenario. This value is oat parsed out from the net agricultural transfer that occurs each year, 
because all waler transfers between the agriculturnl pool and the appropriative pool are based on shares of safe 
operating yield and an amount grealer than I .3 AF per acre is transferred from tho agriculturnl pool lo lhe 
appropriative pool in each you. 
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baseline scenario, the agricultural pool transfer is calculated on an annual basis and timing lags 
in the delivery of water are suppressed. Differences in the actual timing of the water have no 
implications for the baseline values in the study, because the rate of water price inflation is taken 
to be equal to the discount rate, so that delays in water delivery have no implications for the 
present value calculation. 

The sum of these components in each year gives Basin supply for each agency. This represents 
the first step of the supply function depicted in Figure 1.15 In total, Basin supply among the ten 
largest agencies considered in the study rises from 116,044 AF to 164,014 AF over the 2007-
2030 period, with the increase in supply generated through land use conversions and increased 
desalter water for urban supply. (This latter source of water supply is matched by an associated 
increase in the desalter replenishment obligation, as discussed below.) 

4.2. Import Demand 
Import demand for each agency in the Basin represents the amount of demand facing each 
agency that cannot be met with available Basin supplies (including supplies which can be 
purchased from other Basin agencies in the transfer market). hnport demand for each agency, 
which must be met through some combination of replenishment water purchases and imported 
water purchases for direct use, is the sum of three components: (i) excess demand for water; (ii) 
storage account adjustments; and (iii) water transfers. 

Excess demand for each agency in the Basin is calculated as residual demand less the available 
Basin supply. Excess demand for water is negative in each year for Fontana Union Water Co. 
and San Antonio Water Co., which implies that these agencies are water suppliers in the transfer 
market. In each year, approximately 70 percent of the excess demand for water in the Basin is 
derived from Cucamonga Valley Water District and the City of Ontario, which indicates a large 
water demand for Basin water among these agencies relative to their share of Basin supply. 

In practice, the demand for water in dry years is met, in part, by smoothing the additional water 
supplies available in wet years across time through local storage. As discussed above, the model 
considers each year to be a representative year (30 percent dry and 70 percent wet), so that the 
annual amount of water held in local storage by each agency is sn of the annual excess demand 
th.at cannot be met with contemporaneous supply. Local storage in the model, which represents 
the combined total held in local storage and local supplemental storage accounts in a 
representative year, increases over the period 2007-2030 from 83,706 AF to 141,565 AF among 
agencies in the study, where the growth in local storage over the period occurs in proportion to 
the 70 percent increase in excess demand for Basin water as population increases in the region. 

Local storage accounts are not constructed for Fontana Union Water Co. and San Antonio Water 
Co., because these agencies have excess supply of water in each year above what is necessary to 
meet their urban water demands. In practice, these agencies may hold water in local storage to 
arbitrage expected differences in transfer prices between wet and dry years, but such arbitrage 

" Because desalter water ls not a unique source of supply, on accounting adjustment is made later to bock out 
desaltcr water supplies from Basin supply by creating an off-setting replenishment obligation for each unit of 
desaltcr water used for urban supply. 
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opportunities are suppressed in the model, because variations in annual water availability are 
smoothed in the model to a basis of a representative hydrologic year. 

In each year, a storage account adjustment is made for each agency by adding the incremental 
growth in local storage from the previous year's value to the excess demand for water. The 
amount of water held in local storage adjusts upward each year to meet the growth in excess 
demand, and this need for added storage to smooth increasing volumes of water between wet and 
dry years is deducted from contemporaneous water supply. 

After storage account adjustments are made in each year, individual excess demand and 
individual excess supply conditions clear each year in the transfer market. Excess supply to be 
cleared in the transfer market in each year is comprised of sales by Fontana Union Water Co. and 
San Antonio Water Co., and, to a lesser extent, by Jurupa Community Services District 
beginning in 2021. Jurupa CSD becomes a net supplier of water in the transfer market due to the 
relatively large purchases of desalter water for urban supply in the data provided in IEUA's 
UWMP (2005). Water transfers are allocated from these suppliers to individual agencies with 
positive demand for transfer water in proportion to each agency's share of excess demand 
relative to total excess demand for water in the Basin. The total amount of water transacted in the 
Basin rises from 12,677 AF to 20,401 AF over the 2007-2030 period, and the largest buyers of 
transfer water in each period are Cucamonga Valley Water District and the City of Ontario. 

4.3. Water Imports 
Water is imported into the Basin to meet the swn of import demand for direct use and desalter 
replenishment requirements. Imported water is taken as replenishment water in each period up to 
the limit on recharge capacity in the Basin (i.e., the second step of the water supply relationship 
in Figure 1 ), and the residual quantity of imported water that cannot be met with replenishment 
water is taken as Tier 2 water imports. Under baseline conditions, the recharge capacity of the 
Basin is taken to be 29,000 AF per year, which represents the available spreading facilities 
discussed as pre-ex.isling facilities in program element 2 of the OBMP.16 Given the smoothing of 
production into the basis of representative hydrologic years, this implies that baseline conditions 
in the Basin can accommodate 20,300 AF of recharge per year (0.7*29,000 AF). This recharge 
capacity defines the limit to which imported water in the Basin can be taken at the lower MWD 
replenishment rate.17 

Imported replenishment water in the Basin must first be taken to meet the replenishment 
obligation of the desalters. The desalter replenishment obligation under baseline conditions is 
desalter production for urban suppl, less a 2 percent storage loss component deducted from 
individual local storage accounts.' Under baseline conditions, the desalter replenishment 
obligation (net of the storage loss allocation) begins at 13,556 AF in 2007 and grows to 40,169 
AF per year in 2030. In the year 2010, the desalter replenishment obligation rises to 22,604 AF, 

"Implcmentation Plan: Optimal Basin Management Plan for the Chino Basin, pl 3: 
http://www.cbwm.org/docs/lcgaldocs/Implemcntation_plan.pdf. 
17 Toe increase in Basin re.:barge capacity, as described in the Recharge Master Plan (WEJ, Black and Veatch 2001: 
http://www.cbwm.org/docs/rccbdocs/rccbmaslplanpbasc2rcp/cbaptera'pd0) is a major program element considered 
in the Peace Agreement, both in terms of benefit nnd cost 
11 Personal co11cspondence with Watermaster stalI. 
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an amount in excess of the 20,300 AF recharge capacity of the Basin in the baseline scenario, 
and the replenishment obligation remains above the recharge capacity for the remainder of the 
time horizon. Over the period 2007-2009, the amount of recharge capacity in excess of the 
desalter replenishment requirement (e.g., 20,300 - 13,556 = 6,744 AF in 2007) is allocated to 
individual agencies in proportion to each agency's share of imported water demand relative to 
total imported water demand in the Basin. Over the period 2010-2030, the desalter replenishment 
obligation exceeds the recharge capacity of the Basin, and the remaining desalter replenishment 
obligation above 20,300 AF is met through in lieu production by individual agencies in the 
Basin. In the baseline scenario, the desalter replenishment obligation, both the portion met with 
replenishment water purchases and the portion taken as in lieu production, is met by individual 
agencies according to each agency's pro rata share of safe operating yield.19 

Aggregate supply and demand are cleared each year on the third step of supply by reconciling 
effective Basin water supply (Basin supply plus Basin recharge) with import demand through 
purchases ofTier 2 water from MWD. Tier 2 MWD water purchases are allocated to individual 
agencies based on the share of each agency's imported water demand relative to total imported 
water demand in the Basin. Under baseline conditions, the total purchases of Tier 2 water among 
agencies in the Basin rises from 97,766 AF in 2007 to 200,097 AF in 2030, with the combined 
purchase share of Cucamonga Valley Water District and the City of Ontario-the two largest 
purchasers of imported water-representing between 62 percent and 73 percent of total Tier 2 
water purchases in each year. 

4.4. Water Procurement Costs 
The total cost of water procurement to individual agencies is the sum of five components: (i) Tier 
2 water purchases; (ii) transfer water purchases; (iii) desalter water purchases for urban supply; 
(iv) desalter replenishment costs; and (v) Watermaster general assessments on the appropriative 
pool. Water procurement costs associated with Basin production also exist, but these costs exist 
in all scenarios and consequently net out of the comparison of the various program net benefits. 

For the purpose of allocating Watermaster assessments, Tier 2 water purchases are assumed to 
occur outside the framework of the cooperative organization. That is, the actual production level 
of each agency, as recorded by the Watermaster each fiscal year for the basis of assessments, 
does not include any production demands that an individual agency meets through Tier 2 
purchases acquired from MWD. For this reason, a separate accounting calculation is made for 
actual production to recover the allocation of Watermaster assessment costs to individual 
agencies in each period. Actual production for each agency is residual demand for Basin water 
less Tier 2 water purchases less storage losses and adjustments to the storage account balance. 

Watermaster replenishment assessments are levied to recover desalter replenishment costs (for 
units up to the 20,300 AF recharge capacity of the Basin) through replenishment water purchased 
from MWD each year. These costs are allocated to individual agencies according to each 
agencies pro rata share of safe operating yield. 

Watermaster general assessments are levied under baseline conclitions to cover the cost of 
administrative costs, exclusive of the OBMP costs and the special project costs that pertain to 

"Peisonru correspoodeoce with Watermaster staff(August 29, 2007). 
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Peace I and Peace II. In 2007, these costs account for $816 thousand of the projected $7 .87 
million costs to be levied for general assessments under prevailing Peace conditions. Under 
baseline conditions, moreover, only the appropriative pool share of general assessment costs is 
paid by the appropriative pool, which amounts to $624 thousand of the $816 thousand 
admimstrative costs in 2007, with the remaining share of costs paid by the overlying agricultural 
and non-agricultural pools. The costs attributed to the appropriative pool are allocated across to 
individual agencies according to each agency's share of actual production relative to total Basin 
production. 

4.5. Summary of Baseline Outcomes 
Table 1 provides a breakdown of the projected outcome for the eight largest producers under 
baseline conditions in the year 2015. Total urban water demand for these producers is 293,214 
AF in 2015. Total residual demand, which is the difference between urban water demand and the 
Basin supply available to each agency, is 273,430 AF. Available Basin water supply, the sum of 
the shares of safe operating yield, net agricultural transfer (inclusive of land-use conversions), 
and desalter water for urban supply, is 123,554 AF in the year 2015. The total water transfers of 
13,089 AF reflect sales by Fontana Union Water Company and San Antonio Water Company to 
the remaining producers encompassed by the study. The net storage acquisition of 1,022 AF 
reflects the change in the local storage balance between the year 2014 (106,032 AF) and the year 
2015 (107,054 AF). This increment in the water held in local storage, which must be met by in 
lieu production by agencies, adds to residual demand for water in the Basin, and the difference 
between this term and the sum of available Basin water supply and water purchases in the 
transfer market results in a combined import demand among producers of 137,809 AF. 

Total desalter production in the year 2015 is 34,122 AF, which exceeds the available recharge 
capacity of the Basin, so that imported water demand is met entirely with Tier 2 water 
purchases.2° Actual production among these eight agencies (123,250 AF) is the difference 
between residual demand for Basin water, Tier 2 purchases from MWD, in lieu recharge taken to 
meet the desalter replenishment obligation, storage losses (2% of local storage~ 2,141 AF), and 
the net storage acquisition. Watermaster administrative assessments are in 2015 are $1.2 million, 
of which $957 thousand is paid by agencies in the appropriative pool. 

"'Ail nddiciooal 3,905 AF of desaltcr waler production is projected for the Santa Ana River Water Company and 
City of Norco, who are not considered in this study. 
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Tnble 1: Yenr 2015 Outeome Under tbe Bnsellne Scennrlo 

Appropriator 
Coml!onent Chino Chino Hills Ontario UJ:!lend Cucamonga Monte Vista Jurul!a Pomona Total 
Urban Water Demand 26,200 24,700 66,600 22,500 72,500 14,100 36,350 30,264 293,214 
Available Surfuce Water 0 0 0 5,200 3,000 0 500 0 8,700 
Available Other Groundwater 0 0 0 3,800 5,400 0 0 1,884 11,084 
Residual Demand 26,200 24,700 66,600 13,500 64,100 14,100 35,850 28,380 273,430 
Safe Operating Yield 4,034 2,111 11,374 2,852 3,619 4,824 2,061 11,216 42,092 
Net Ag Transfer 8,916 2,398 8,660 1,875 2,980 3,228 12,840 7,371 48,268 
Desalter Water Supply 5,000 4,200 5,000 0 0 0 19,922 0 34,122 
Available S11pply 17,950 8,709 25,033 4,727 6,600 8,052 33,896 18,587 123,554 
Net Storage 487 280 717 -122 1,039 108 • 1,653 166 1,022 

Transfers 758 1,411 3,668 750 5,078 534 26 864 13,089 
Import Demand 7,979 14,860 38,616 7,901 53,461 5,622 275 9,095 137,809 
Local Storage 5,893 11,422 29,690 6,266 41,072 4,320 1,396 6,995 107,054 
Tier 2 Purchases 7,979 14,860 38,616 7,901 53,461 5,622 275 9,095 137,809 
Actual Production 17,512 9,328 25,067 4,589 9,889 7,210 33,343 16,312 123,250 
Watermaster Assessments $97 $52 £139 $26 $55 $40 $185 $91 $685 

Notes: 
l. All figures in acre-feet except Watermaster assessments. 
2. Watermaster assessments are expressed in real terms (l,000s of2007$.) 
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5. Pence I Scenario 
The Peace Agreement introduced various program elements in the Basin that were not present 
under baseline conditions. The main components of the Peace Agreement considered here that 
altered net benefits in the Basin are: (i) an increase in Basin recharge capacity from 29,000 AF to 
134,000 AF; (ii) a change in the rules for land use conversion; (iii) transfer of agricultural pool 
assessments to the appropriative pool; (iv) the introduction of a storage and recovery program; 
(v) an increase in stormwater recovery from 5,000 AF per year to 12,000 AF per year; and (v) 
the Pomona credit This section describes the changes that occurred through these program 
elements to alter net benefits received by individual agencies in relation to the earlier discussion 
of the baseline outcome detailed above. 

5.1. Basin Supply 
Under the set of Basin programs encompassed by the Peace Agreement, three factors led to 
changes in available Basin supply: (i) increased stormwater capture; (ii) a change in the water 
allocation resulting from land use conversions (including "early transfer''); and (iii) the 
introduction of the Dry Year Yield program for storage and recovery through MWD. The 
increased stormwater capture is represented by an annual increase in Basin supply by 12,000 AF 
of "new yield" in exchange for tying up 12,000 AF ofrecharge capacity. 

The net agricultural transfer to each agency under Peace conditions increased the return to each 
converter from I .3 AF of Basin water for each acre converted to 2.0 AF of Basin water for each 
acre converted. An early transfer program of 32,800 AF per year to the appropriative pool was 
also introduced, which ultimately led to an over-allocation of agricultural pool water to the 
appropriative poo!.21 The net agricultural pool allocation to individual agencies replicates the 
Watermaster calculation in each year, given the projected pattern of land use conversion 
calculated through 2030. The agricultural pool transfer provides a credit of 2.0 AF per acre for 
all land-use conversions taking place after the signing of the Peace Agreement and credits earlier 
conversions at the 1.3 AF per acre rate and the early transfer to members of the appropriative 
pool is based on each agency's share of safe operating yield. Because the sum of these two 
components and the projected agricultural pool production level after land-use conversions have 
been made exceeds the 82,800 AF of available agricultural pool water in every year, each agency 
is charged a replenishment obligation for the amount of over-allocated agricultural pool water in 
proportion to each agency's share of safe operating yield. This is equivalent to deducting the 
over-allocation of agricultural pool water from the 32,800 AF early transfer after land use 
conversions take place and dividing this residual amount of water ( e.g., 32,800 - 4,270 = 28,530 
AF in Fiscal Year 2006-2007) pro rata among members of the appropriative pool. 

In total, the net agricultural pool transfer to the appropriative pool is the same under baseline and 
Peace rules (49,831 AF in 2007 and 76,909 AF in 2030). Among appropriators considered in the 

21 Watcrmaster, Fiscal Year 2006-2007 Final Assessment Package, Land Use Conversion Summary (plO): 
bttp;//www.cbwm.org/docs/ljnancdoes/Asses.,meo1%20Pecl;ngc%20FY%202006-2007%20Fjnnl.pd£ In lhe Fiscal 
Year 2006-2007 Final Assessment Package provided by lhe Watennasler, lhe amount of over-allocation was 4,270 
AF (3,893 AF of which is inCWTed as a replenishment obligation to agcocics encompassed by lhe study), and lhe 
model projects this 1otal to increase through lhe process of future la.ad use conversions to 5,127 AF in 2030 (4,674 
AF of which is incurred as a replerusbment obligation to agencies encompassed by lhe study). 
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study, which encompass 91.2 percent of safe operating yield but JOO percent of land use 
conversions, the change in land-use conversion rules under the Peace Agreement provides a 
slightly larger net agricultural transfer among agencies considered than under baseline conditions 
(e.g., 71,673 AF after all conversions take place compared to 71,377 AF under baseline rules). 
The outcome for individual agencies under the Peace rules for net agricultural pool transfer 
relative to the baseline scenario is discussed later. 

The DYY storage and recovery program alters the allocation of Basin water supply by allowing 
individual agencies to purchase water from MWD in wet years and store it for use in subsequent 
dry years. The effective rate paid to MWD for DYY water inputs, net of subsidies paid to the 
participating agencies, is approximately equal to the current replenishment rate,22 and the annual 
MWD replenishment rate is used in each period to price DYY water inputs to individual 
producers. The present analysis considers the value of the currently-approved 150,000 AF 
storage and recovery program.23 Although further expansion beyond this level has been 
discussed, the study does not consider the potential expansion of this program to 500,000 AF nor 
the possibility for sales of this water to take place outside the Basin. The increase in the DYY 
program from 100,000 AF to 150,000 AF is assumed to take place immediately in the year 2007. 
To adjust the implied pattern of puts and takes of a 150,000 AF storage and recovery program to 
the smooth production horizon of a representative hydrologic year, we assume that water 
production in the DYY program is limited to 50,000 AF in each dry year. Given a 0.3 probability 
of a dry year, this implies an average of 15,000 AJ! of water is made available in the Basin each 
year through the DYY program. The distribution of the DYY program storage across individual 
agencies is given by the table of DYY shift obligations provided by IEUA for the current DYY-
100 program, and these values are scaled upwards proportionately to 150,000 AF.24 It is 
assumed that there is no storage loss for units of water placed in storage.25 In effect, this implies 
that participating agencies in the DYY program purchase 15,000 AF of water in a representative 
hydrologic year at MWD replenishment rates and covert this amount into I 5,000 AF of i:eliable 
Basin supply through the use of ex.isling recharge facilities. 

Among the ten largest agencies considered in the study, Basin supply under Peace conditions 
rises from 137,416 AF in 2007 to 185,692 AF in 2030. This reflects an approximate increase of 
26,000 Af'- per year relative to baseline conditions (under baseline conditions, Basin supply is 
111,486 AF in 2007 and 159,496 AF in 2030), and the source of the additional Basin supply 
under lhe Peace Agreement amounts to the roughly 11,000 AF increased stormwater yield (the 
share of the 12,000 AF "new yield" acquired by the ten largest agencies) plus the 15,000 AF 
recovery ofDYY storage water. 

5.2. Import Demand 
Import demand for each agency in the Basin is calculated in the same manner as the baseline 
case. As noted above, this involves deducting Basin supply from the Basin water demand facing 
each agency to get excess demand, correcting excess demand to account for the dynamic 
adjustments that occur in local storage accounts, and then reconciling excess supply and excess 

22 Peraonal communication with IEUA staff. 
23 Pel"'SonaJ communication with Watermnster staff. 
2' IEUA Urban Water MllilOgemeot Pion (200S), Tobie 6-5. 
"Personal corrcspoodence wilh Watennaster sniff. 
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demand among individual agencies in the Basin through water transactions in the transfer 
market 

Two major changes occur under Peace in the resulting evaluation of import demand. First, 
import demand is now lower each year than under baseline conditions by the approximate 26,000 
AF of additional Basin supply that is available each year. This ultimately defrays Tier 2 water 
purchases as the supply-side of the model is built upwards to the third step of supply. Second, the 
amount of water held in the local storage account of individual agencies decreases, for instance 
by 17,769 AF in 2007 (83,706 AF in the baseline versus 65,937 AF under Peace.) Much of this 
difference in local storage balances is the result of participation in the DYY program crowding
out storage activities that would otherwise take place in local storage accounts. 

5.3. Water Imports 

As in the baseline case, annual water imports must flow into the Basin to meet the sum of import 
demand and replenishment requirements, where the Basin replenishment requirements now 
include 12,000 AF ofstormwater recharge and 15,000 AF of replenishment water purchases for 
the DYY program in addition to the desalter replenishment obligation. Imported replenishment 
water represents the second step of the water supply relationship in Figure 2, and this step is 
elongated under Peace by the increase in Basin recharge capacity to 134,000 AF. Given the 
smoothing of production, this implies that Basin recharge capacity is 93,800 AF per year 
(0.7*134,000 AF) in a representative hydrologic year. Of this amount, 27,000 AF per year of 
recharge capacity is now used to accommodate the combined requirements of stormwater 
recharge and DYY program recharge, and a substantial share of the remaining recharge capacity 
is used to fulfill the replenishment obligation of the desalters. The desalter replenishment 
obligation in each year is defined in the same manner as in the baseline scenario to be desalter 
production less storage losses of 2 percent deducted from the local storage accounts of producers 
in the Basin.26 

Under Peace conditions the need for imported Tier 2 water is smaller than under the baseline. 
Three main effects drive this change: (i) the recharge capacity of the Basin can now 
accommodate the entire desalter replenishment obligation each year without requiring agencies 
to engage in in-lieu recharge; (ii) the amount of annual Basin over-production that can be 
sustained in the Basin is larger by the amount of the increase in recharge capacity; and (iii) the 
reduction in local storage reduces the allocation of Basin storage losses to the desalter. The first 
two components produce direct value to agencies on the extensive margin of supply by defraying 
Tier 2 purchases (as depicted in Figure 2). The third component, the change in the designation of 
storage losses against the replenishment obligation of the desalters, creates no economic benefit 
to the Basin and is purely redislributional in its effects, because the change in the designation of 
storage losses does not alter the physical recharge capacity of the Basin. An individual agency 
that incurs a one-unit storage loss gives up a unit of water from local storage, and the value of 
this unit of water is distributed back to other agencies in the form of a credit against the desalter 
replenishment obligation. 

26 Peace Agreement, Article 5.2b(xii). 
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Under Peace conditions, the wnount of replenishment water that is purchased from MWD in 
each representative hydrologic year is 81,800 AF (93,800 AF of recharge capacity less the 
12,000 AF stormwater recharge). This 81,800 AF of replenisbment water, which is purchased at 
MWD replenishment rates, is allocated first to meet the 15,000 AF per year replenishment water 
requirement for DYY participants and to meet the replenishmeot obligation of the desalter, with 
the remaining recharge capacity in each year allocated wnong individual agencies according to 
each agency's imported water demand relative to total imported water demand in the Basin. 

As in the baseline scenario, imported water demand in excess of the recharge capacity of the 
Basin is cleared each year in the Peace I scenario on the third step of supply through purchases of 
Tier 2 water from MWD. Tier 2 MWD water purchases, as in the baseline case, are allocated to 
individual agencies based on the share of each agency's imported water demand relative to total 
imported water demand in the Basin. 

Under peace conditions, the total purchases of Tier 2 water among agencies in the Basin rise 
from 25,692 AF in 2007 to 127,710 AF in 2030, a decline of approximately 72,000 AF per year 
relative to the baseline scenario. This decline in Tier 2 water purchases is approximately equal to 
the increase in recharge capacity under the Peace Agreement and represents a replacement of 
Tier 2 water purchases with replenishment water purchases at the lower MWD rate in each year. 
Cucamonga Valley Water District and the City of Ontario, the two largest buyers of imported 
water in both the baseline and Peace I, receive the largest share of the net benefit of this offset in 
Tier 2 water, because of their disproportionate representation on the extensive margin of supply. 

5.4. Water Procurement Costs 
The total cost of water procurement to individual agencies is the sum of eight components: (i) 
Tier 2 water purchases; (ii) transfer water purchases; (iii) desalter water purchases for urban 
supply; (iv) replenishment water purchases; (v) desalter replenishment costs; (vi) Watermaster 
geoeral assessmeots on the appropriative pool; (vii) Watermaster general assessments on the 
agricultural pool paid by the appropriative pool; and (viii) the Pomona credil The first three 
components of water procurement cost are calculated in the same manner as in the baseline case, 
with the ex~tion that the total quantities of Tier 2 purchases and transactions in the transfer 
market differ. 7 

Desalter replenishment costs are recovered through Watermaster replenishment assessments in 
an wnount equal to the cost of replenishment water purchased from MWD to meet the 
replenishment obligation of the desalters each year. As in the baseline case, these costs are 
allocated to individual agencies according to each agencies pro rata share of safe operating 
yield.28 

Replenishment water purchases allocated to individual agencies related to the DYY progrwn are 
levied back on individual agencies in proportion to their storage claims in the program, as 
detailed above. Any remaining recharge capacity in excess of the amount needed to fulfiU DYY 

n Changes in the pattern of Tier 2 waler purchases and water transfers that occur across scenarios and over time 
within each scenario can have equilibrium effects oo market prices; however, price changes in these markets are not 
considered in the scope of the present study. 
21 Persooal correspondeoce with Watennester staff (Augus1 29, 2007). 
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contributions and the replenishment obligation of the desalters and DYY is allocated in each year 
to individual agencies according to each agency's imported water demand relative to total 
imported water demand in the Basin. 

The total costs recovered through Watermaster general assessments for the program elements in 
the Peace 1 scenario include OBMP assessments, special project assessments, and recharge debt 
payments. The additional OBMP and special project assessments in the Peace 1 scenario amount 
to a total $7.05 million out of the $7.87 million (90 percent) in total Watermaster expenses in 
2007, and these additional costs of implementing the program elements in the Peace I scenario 
rise to $13.8 million in 2030. As in the baseline scenario, the allocation of all appropriative pool 
general assessments to individual agencies is made based on each agency's share of safe 
operating yield in the Basin. 

The Peace Agreement negotiated the transfer of all general assessment fees from the agricultural 
pool to the appropriative pool. The total assessment fees paid by the agricultural pool, which are 
now assumed by members of the appropriative pool, amount to $ I. l million in 2007 and decline 
to $460 thousand in 2030 due to land use conversions that result in a decline in agricultural water 
use as a share of total Basin safe yield. In total, the general assessments paid by the appropriative 
pool inclusive of the transfer of agricultural pool assessments increase ten-fold from $624 
thousand in the baseline scenario to $6.3 million under Peace conditions in 2007 and the 
assessment costs in the Peace I scenario remain at least 7 times as large as the costs attributable 
to baseline conditions in the Basin throughout the production horizon. The agricultural pool 
share of Watermaster assessment fees is paid by individual agencies in the appropriative pool 
according to the agency's share of the net agricultural transfer in each year.29 

Finally, the Pomona credit of$66,667 per year is paid every year by each agency in proportion to 
the agency's share of safe operating yield. 

5.5. Comparison of Baseline and Peace Agreement Outcomes 

Under the terms of the Peace Agreement, the present value of the net benefit of the program 
elements for the ten agencies encompassed by the study is $182 million. The main component 
associated with this increased net benefit is the displacement of Tier 2 water with new Basin 
yield and replenishment water. Under baseline conditions, the present value of total Tier 2 water 
purchases over the 2007-2030 period is $1.53 billion, whereas, under Peace conditions, the 
present value of Tier 2 water purchase over the period decreases to $931 million. This decrease 
in Tier 2 water under Peace conditions was replaced with replenishment water at the lower 
MWD rate, and the combined cost of imported water in the Peace I scenario decreased by S3 l 0 
million in present value terms (from $2.06 billion under baseline conditions to $1.75 billion 
under Peace conditions). This benefit was acquired at the expense of an increase in the present 
value of assessment costs from $16.7 million to $146 million. 

,. For details on this calculation aod lhe distribution of general appropriative pool assessments based on pro rat.a 
share of safe operating yield, see Watennaster, Fiscal Year 2006-2007 Final Assessment Package, Pool 3 
Assessments Summary (pS}: bttp:l/www.cbwm.nrg/docs/financdocs/Asscssment%20Pnckage%20FY%202006-
2007%20Final.pdf. 
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Table 2 provides a breakdown of the projected outcomes under Peace conditions in the year 2015 
for the eight largest producers in the study. A comparison of these outcomes with those that 
emerge under baseline conditions in Table I provides a useful profile of the essential differences 
in Basin performance under each scenario. Residual demand for Basin water is identical in each 
scenario. This quantity corresponds to the value Q* in Figure I. The safe operating yield of the 
agencies considered is the same in both cases, as is desalter water for urban supply. The net 
agricultural pool allocation to the appropriative pool is slightly higher under Peace (48,848 AF 
relative to 48,268 AF under baseline rules). This is because the agencies considered in the study 
represent 91 percent of Basin production and nearly 100 percent of the land use conversions, 
which are credited with a larger water allocation under Peace. Available Basin supply in the 
Peace I scenario is accordingly higher by the sum of this component and the 15,000 AF of supply 
available to agencies through the DYY program, which leads to a commensurate reduction in 
imported water demand. 

The level of local storage is lower under Peace by approximately the I 5,000 AF of storage that is 
now accounted for in the DYY program. Replenishment purchases are now possible due to the 
increase in Basin recharge capacity, and the agencies combine to purchase 31,533 AF of 
replenishment water in the year 2015. 

In total, Tier 2 water use falls from 137,809 AF under baseline conditions (inclusive of the 
purchases required by in lieu recharge) to 82,658 AF under Peace conditions. This decrease in 
Tier 2 water imports reflects the displacement of Tier 2 water purchases through a combination 
of new Basin yield and increased replenishment water purchases made possible by the expansion 
of Basin recharge capacity. 

Actual production among these eight agencies is higher in the Peace I scenario by 36,953 AF in 
the year 2015 (160,203 AF vs. 123,250 AF in the baseline scenario). This increment in Basin 
production represents the effective increase in Basin recharge capacity available to these 
producers after accounting for the combined 27,000 AF of recharge capacity utilized by 
stormwater and DYY program recharge. 
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Tobie 2: Year 2015 Outcome Under Pence I Sceonrlo 
ApproprJator 

Comeonent Chino Chino Hills Ontario Deland Cucamonsa Monte Vista Juruea Pomona Total 
Urban Water Demand 26,200 24,700 66,600 22,500 72,500 14,100 36,350 30,264 293,214 
Available Surface Water 0 0 0 5,200 3,000 0 500 0 8,700 

Available Other Groundwater 0 0 0 3,800 5,400 0 0 1,884 11,084 

Residual Demand 26,200 24,700 66,600 13,500 64,100 14,100 35,850 28,380 273,430 
Safe Operating Yield 4,034 2,111 11,374 2,852 3,619 4,824 2,061 11,216 42,092 

New Yield 883 462 2,489 624 792 2,455 451 2,489 10,645 

Net Ag Transfer 10,558 2,173 7,210 1,467 2,460 2,553 16,658 5,769 48,848 

Desalter Water Supply 5,000 4,200 5,000 0 0 0 19,922 0 34,122 

Storage & Recovery 527 658 3,671 1,364 5,160 1,801 909 909 15,000 
Available Supply 21,001 9,604 29,744 6,308 12,032 10,234 39,074 20,349 148,346 

Net Storage 428 288 771 -107 1,058 133 0 225 2,797 

Transfers 726 1,985 4,854 914 6,854 516 -3,224 1,065 13,690 

import Demand 4,901 13,399 32,773 6,171 46,272 3,483 0 7,192 114,191 
Local Storage 3,713 10,783 26,326 5,137 37,191 2,761 0 5,737 91,649 

Replenishment Purchases 1,353 3,700 9,050 1,704 12,778 962 0 1,986 31,533 

Tier 2 Purchases 3,548 9,699 23,723 4,467 33,494 2,521 0 5,206 82,658 
Actual Production 21,653 11,373 34,071 7,119 18,142 10,695 35,850 21,299 160,203 
Wntermaster Assessments $849 $401 $1,258 $267 $629 $411 $1,353 $795 $5,963 
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Figure I compares the benefit received by each agency from reduced water procurement costs to 
the increase in assessment cost that result from the implementation of the program elements in 
the Peace I scenario. The assessment costs associated with implementing the program elements 
considered in the Peace I scen.ario are represented by an overall increase from $16.7 million to 
$146 million in present value terms. The program benefits in present value terms in the Peace II 
scenario are reflected in the decrease in water procurement costs from $2.1 billion under baseline 
conditions to $1.8 billion in the Peace I scenario. 

In terms of the total benefit, two agencies, City of Ontario and Cucamonga Valley Water 
District, receive the largest share of the benefits resulting from the Peace I program elements, 
while the assessment costs are distributed more equally among producers. In total, the City of 
Ontario and Cucamonga Valley Water District together receive 46 percent of the benefit of 
decreased water procurement costs and incur 32 percent of the increase in assessment costs. An 
important reason these agencies receive a large share of the net benefit from the agreements is 
due to a scale effect in the annual level of residual demand for Basin water, for instance in 2015 
these two agencies combined account for 48 percent of residual demand for Basin water 
(130,700 AF out of273,430 AF). 

Baseline vs. Pence I Beocfit..COst Comparison 

S30,000 

$20,000 

SI0,000 

soo 
Chino Cbioo Hills Ontnrio Uplnnd CUcamoogn Monte Vista Jurupa Pomona 

■ Change in ~ne6ts G Change in Costs 

Figure 1 
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Distribution of Net Benefit, Peace I vs. Baseline ($/per AF) 
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Figure 2 

Figure 2 shows the distribution of net benefits per acre-foot of residual water demand across 
individual agencies in the Basin resulting from the program elements in the Peace I scenario. 
Fontana Uruon Water Company and San Antonio Water Company are not included in these 
calculations, because the available surface water and other groundwater supplies for these 
agencies exceed their total demand. Controlling for agency scale on the basis of residual demand 
for Basin water among the remaining producers, the net benefit resulting from the combined 
program elements in the Peace II Agreement is grouped between $11.10/AF for the City of 
Pomona to $32.92/AF for Cucamonga Valley Water Districl Overall, the present value of the net 
benefit to all parties over the 24 year horizon resulting from a move from baseline conditions to 
Peace conditions is $182 million and the total residual demand for water over this period is 6.9 
million AF, which implies an average return of$19.84 per acre-foot to the agencies encompassed 
by the study. 

6. Peace ll Scenario 

The Peace II scenario introduces several major program elements in the Basin that build on the 
existing conditions under Peace. The main components of the Peace II scenario that alter market 
values in the Basin relative to the Peace I scenario are: (i) hydraulic control, which provides 
400,000 AF of cumulative forgiveness and SAR inflow of 9,900 AF per year in the Basin; (ii) 
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the production of recycled water; (iii) a change in the allocation of the replenishment obligation 
associated with over-production in the agricultural pool transfer; (iv) a transfer of overlying non
agricultural pool water to the appropriative pool; and (v) a transfer of the Pomona credit from 
Basin agency to Three Valleys. This section describes the changes that occurred through these 
program elements to alter net benefits received by individual agencies in relation to the earlier 
discussion of the existing program elements in Peace Agreement 

6.1. Basin Supply 
Under the set of programs encompassed by the Peace 11 Agreement, five factors led to changes in 
available Basin supply relative to prevailing conditions under Peace: (i) a change in the water 
allocation resulting from land use conversions; (ii) the influx of recycled water (for direct use 
and groundwater recharge), (iii) the transfer of 49,178 AF of overlying non-agricultural water to 
the appropriative pool; (iv) 9,900 AF per year of inflow from the Santa Ana River (SAR), 
eventually rising to 12,500 AF per year; and (v) 400,000 AF of cumulative forgiveness for Basin 
over-production. Unlike the program elements implemented in the Peace I scenario, all elements 
of the Peace II scenario (with the exception of the transfer of the Pomona credit to Three 
Valleys) fundamentally alter supply conditions on the lowest step of the supply relationship by 
contnlmting new sources of Basin yield. 

The net agricultural transfer to each agency in the Peace II scen.ario maintains the return to each 
converter of 2.0 AF of Basin water for each acre converted and the early transfer of 32,800 AF 
per year to the appropriative pool, but alters the allocation rule for the replenishment obligation 
for the amount of over-allocated agricultural pool water. Under Peace II rules, the replenishment 
obligation for over-allocated agricultural pool water is made on the basis of a weighted average 
of the share of safe operating yield and share of cumulative land-use conversions for each agency 
(the "proportion of water available for reallocation (PAR)") rather than in proportion to each 
agency's share of safe operating yield in the Peace I scenario. By placing greater weight on land 
use conversions, a greater share of the replenishment obligation for over-allocated agricultural 
pool water is placed on land-use converters. For instance, the combined share of safe operating 
yield of the two largest land-use converters in the Basin-City of Chino and Jurupa Community 
Services District- is approximately IO percent, whereas the combined PAR share of these 
agencies in Fiscal Year2006-2007 is 38 percent.30 

The use of significant quantities of recycled water is made possible in the Basin by the 
attainment of hydraulic control.31 Recycled water projections for direct use in the Basin increase 
from 11,924 AF in 2007 to 60,450 AF in 2030 and recycled water use for groundwater recharge 
rises over the period from 3,443 AF to 35,000 AF.12

; 
33 The recycled water price charged by 

'° Wotennascer, Fiscal Year2006-2007 Final Assessment Package, Land Use Conversion Summary (pJO): 
h ://www.chwm. r docs/financdocs/Assessmen~.20Packa e', 2 % 02006,2007%20Fioal. d • 

Personal correspondence with IEUA staff 
12 Projections on rccyoled waler deliveries for direct use end OD totJLI recycled water for groundwater recharge is 
provided for IEUA members in IEUA Urban Wnter Management Plan (2005), Table 3-13. The projections oo 
recycled water deliveries for direct use to oon-IEUA members as well as the distn'bution of recyolcd water deliveries 
for groundwater recharge across individual agencies nre based on personal coaununicatino with IEUA siaff(July 11 , 
2007). 
" In no case does the 8JDOunt of recycled water used for recharge exceed the OHS-approved dilution rates. 
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IEUA for recycled water deliveries in each period is viewed as sufficient to recover the fully 
amortized capital and operating costs of their recycled water operations.34 

The amount of transfer of overlying non-agricultural water to the appropriative pool is taken to 
be 49,178 AF, which is the ending total balance in the pool 2 local storage account in the 
Watermaster final assessment package for fiscal year 2006-2007.35 1bis amount of water is 
allocated proportionally in four equal installments over the four-year period 2007-2010 to 
agencies in the appropriative pool according to their share of safe operating yield, and the price 
in each period is set at 92 percent of the prevailing MWD replenishment rate.36 

Finally, in meeting the goal of hydraulic control in the Peace Il scenario, two sources of water 
are created: (i) the Santa Ana River (SAR) inflow is calculated to generate 9,900 AF of new 
Basin yield each year, eventually rising to 12,500 AF per year; and }ii) 400,000 AF of 
cumulative overdraft is necessary in the Basin over the period 2007-2030.3 Both the 9,900 AF 
per year of SAR inflow and the allocation of the 400,000 AF of cumulative forgiveness are 
allocated to meet the replenishment obligation of the desalters. The dynamic path of forgiveness 
for the desalter obligation follows the most-rapid depletion path defined by the aggregate study, 
which assumes that the Basin overdraft occurs to whatever extent is necessary to meet the 
replenishment obligation of the desalters (net of storage losses and SAR inflow). Under the 
most-rapid depletion path, hydraulic control is achieved on the cumulative overdraft of 400,000 
AF from the Basin in the year 2024, which raises the SAR inflow from 9,900 AF to 12,500 AF 
over the remaining period 2025-2030. 

6.2. Import Demand 
The demand for imported water for each agency in the Basin is calculated in the same manner as 
in the Peace scenario. In terms of the resulting values, the influx of new Basin water supply in 
response to recycled water use alter the resulting evaluation of import demand relative to the 
prevailing conditions under Peace in two significant ways. First, import demand is now lower 
each year relative to the outcome under Peace conditions by the amount of new Basin supply. 
1bis water ultimately defrays Tier 2 water purchases as the supply side of the model is built 
upwards and aggregated across each step towards the extensive margin of supply. As these 
supplies are developed, available supply in the Basin rises to 266,134 AF by the year 2030, an 
increase of 80,442 AF above the Peace I scenario and I 06,678 AF above the baseline conditions. 

Second, the amount of water held in local storage by individual agencies decreases to account for 
the effect of these new, reliable water sources in the Basin and the corresponding reduction in the 
need to smooth out the cyclical components of water supplies with puts and takes. As recycled 
water supplies are developed in the Basin, the need for local storage decreases; for instance, the 
total amount of water held in local storage in the Basin in 2030 decreases from 141,565 AF 
under baseline conditions, to 129,259 AF in the Peace I scenario, to 80,500 AF in the Peace II 
scenario. 

"IEUA, Operating and Capital Program Budge~ Fiscal Year 2007/08, Volume I (July 2007), p23 t. 
"Watennastcr, Fiscal Year 2006-2007 Final Assessment Package, Pool 2 Wnte,/Storoge Transactions (pl2): 
http://www.cbwm.ol"l!idocs/financdocs/Assessment%20Package%20FY%202006-2007%20Final.pdf. 
•• Non-Binding Term Shec~ item DC.C. 
"Personal colTCSJ)ondene<: wilh staff at Wildermuth Environmental. 
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The quantity of water transactions in the water transfer market rises significantly as the number 
of agencies selling water increases with the influx of recycled water supplies. 1bis changes the 
distribution of net benefits, both directly by the allocation of recycled water supplies based on 
proximity of users (rather than according to the share of safe operating yield) and indirectly by 
reducing the number of agencies that procure water on the extensive margin of supply. 

6.3. Water Imports 
An important outcome in the Peace II scenario as a result of hydraulic control is the decrease in 
Tier 2 water purchases relative to both the baseline and Peace I scenarios. Unlike the case of the 
Peace I scenario, in which the decline in Tier 2 purchases was largely offset by an increase in 
assessment costs to support the increase in recharge capacity, the avoided Tier 2 water purchases 
in the Peace II scenario are associated either with negligible costs (SAR inflow and forgiveness 
for Basin over-draft) or with the relatively low cost associated with recycled water, which is 
valued at IEUA recycled water rates. These differences are characterized in the discussion 
below. 

In addition, the level of water imports increases slightly in the Peace II scenario, because of a 
reduction in the storage loss component allocated to meet the desalter replenishment obligation. 
In the Peace II scenario, the desalter replenishment obligation is taken to be desalter production 
less storage losses of I percent from the local storage accounts of producers in the Basin. 38 

6.4. Water Procurement Costs 
All program costs that form the basis for Watermaster assessments in fue Peace I scenario (as 
descnl>ed above) are considered in the Peace II scenario, with the exception of the Pomona 
credit, which is no longer ~aid by appropriators in the Basin and is instead paid by Three Valleys 
Municipal Water District 9 The removal of this fee from Watermaster assessments leads to an 
increase in net benefit to agencies in the Basin by $66,667, and this is returned to agencies in 
proportion to each agency's share of safe operating yield. The increase in net benefit is offset by 
a proportional increase in cost for Three Valleys Municipal Water District, and the present value 
of this stream of payments over the period 2007-2030 at the prevailing rate of discount (4.5 
percent) is S 1.0 million. 

Recycled water costs are allocated to each agency using the recycled water prices provided by 
IEUA, as discussed above. The desalter replenishment obligation, which begins in the year 2024 
after the 400,000 AF of over-draft credits are exhausted, is met in the Peace II scenario through 
Watermaster replenishment assessments as follows. Half of the desalter replenishment obligation 
is met by individual agencies according to pro rata shares of safe operating yield, as in the Peace 
I scenario, and the remaining half of the desalter replenishment obligation is met according to 
each agency's share of actual production relative to total production in the Basin.40 This latter 
portion of the Watermaster replenishment assessments accords with the method of allocating 
Watermaster general assessments to the appropriative pool in all three scenarios considered. The 

38 Non-Binding Term Sheet, Item VI.BJ . 
39 Noa-Binding Term Sheet, ilem VU.A. 
•• Personal corrcspoadeoce witb Watermaster staff (Augusl 29, 2007). 
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method for calculating the remaining water procurement costs for each agency is identical to the 
method described above for the Peace I scenario. 

6.5. Comparison of Baseline, Peace I, and Peace II 011tcomes 
Relative to baseline conditions, the present value of total net benefit among the ten agencies 
encompassed by the study for the program elements contained in the Peace II scenario is $904.6 
million, which represents an additional net benefits of $722.5 million relative to the outcome of 
the Peace I scenario. 

The main factor associated with this increased net benefit is the displacement of Tier 2 water 
with recycled water, SAR in-flow, and, in the period 2007-2024, with forgiveness for 400,000 
AF of Basin over-draft to attain hydraulic control. Under peace I conditions, the present value of 
total Tier 2 water purchases over the period 2007-2030 is $931 million, whereas, in the Peace II 
scenario, the present value of Tier 2 water purchases over the period is $271 million. This 
decrease in Tier 2 water costs in the Peace JI scenario was replaced with a combination of 
400,000 AF of forgiveness for Basin over-draft and recycled water at the lower IEUA recycled 
water rate.41 The combined present value of cost of imported water and recycled water inputs in 
the Peace II scenario is $1.0 billion, which represents a substantial reduction in the present value 
of water procurement cost from $1.75 billion in the Peace I scenario. 

Table 3 depicts the projected outcomes to individual agencies in the Peace II scenario for the 
year 2015. A comparison of these outcomes with those that emerge in the baseline scenario in 
Table 1 and the Peace I scenario in Table 2 provides a useful profile of the essential differences 
in Basin performance under Peace Il conditions. Residual demand, which corresponds to the 
value Q* in Figure 1, is identical in all three scenarios, as is the safe operating yield of the 
agencies and desalter production. The net agricultural pool transfer to the appropriative pool 
(48,530 AF) is between the values that emerge in the Peace I scenario (48,848 AF) and the 
baseline scenario (48,268 AF). Relative to the outcome under Peace I conditions, the new rules 
for assessing replenishment obligations for the over-allocated agricultural pool water redistribute 
the net returns away from the major land-use converters in the Basin (in particular, the City of 
Chino and Jurupa Community Services District). 

Available Basin supply in the Peace Il scenario in the year 2015 (208,199 AF) is considerably 
higher than the available Basin supply in the baseline scenario (123,554 AF) and Peace I 
scenario (I 48,346 AF), which leads to a commensurate reduction in imported water demand. 
Virtually the entire difference in imported water demand between the Peace I scenario and the 
Peace Il scenario is the result of the 60,171 AF addition of recycled water (direct use plus 
groundwater replenishment). 

The level of local storage in the Peace II scenario in, 53,293 AF, is lower than local storage 
levels in the baseline (I 07,054 AF) and Peace I scenarios (91,649 AF) due to the large influx of 

◄1 The allocation of the 400,000 AF of forgiveness lo meet the replenishment obligations of the desalters is 
impliciUy valued at the Tier 2 rate, because each unit of forgiveness that is credited against the desaltcr 
replenishment obligation, which is valued directly in the model at lbe replenishment rate, "frees up" a unit of 
recharge capacity that allows a unit of Tier 2 water to be displaced on lbe extensive margin of supply. 
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reliable Basin water through the development of the recycling program and the acquisition of 
SAR inflow. This greater availability of Basin water supply also facilitates a richer pattern of 
water transfers in the Peace II scenario. 

Io total, Tier 2 water purchases in the year 2015 are 10,186 AF, which represents a substantial 
reduction from the 137,089 AF of Tier 2 water purchases that take place under baseline 
conditions (inclusive of the purchases required by in lieu recharge) and the 82,658 AF under 
Peace I conditions. Replenishment water purchases increase in the Peace D scenario from 31,533 
AF in the Peace I scenario to 41,800 AF in the Peace II scenario. The increase in replenishment 
imports reflects the replacement of 35,267 AF of replenishment obligations in the Peace I 
scenario with SAR inflow and desalter forgiveness in the year 2015, less the 20,671 AF claim on 
recharge facilities associated with the groundwater recharge component of the recycled water 
program in the Peace II scenario. The decrease in Tier 2 water imports of 72,430 AF between the 
Peace I and Peace II scenario is the result of the displacement of Tier 2 water purchases with a 
combination of recycled water, SAR in-flow, and allowed over-draft. 

Actual production among these eight agencies in the year 2015 (182,170 AF) is higher in the 
Peace II scenario than in the Peace I scenario (160,203 AF) and the baseline scenario (121,138 
AF). This increment in Basin production relative to the Peace I scenario represents the increase 
in Basin supply resulting from the use of recycled water for youndwater recharge as well as 
small adjustments in storage loss and net storage requirements. 4 

Finally, notice in the comparison of Tier 2 purchases by individual agencies in Tables 1-3 that 
the distribution of Tier 2 water purchases across individual agencies in the Basin differs in all 
three scenarios relative to the distnbutions of safe operating yield and the distribution of actual 
production. These elements together comprise the basis for the allocation of collective Basin net 
benefits to individual agencies, with the division of market benefits from Basin improvement 
activities determined by each agency's share of Tier 2 water purchases, and the allocation of cost 
determined through Watermaster formulas that are based either on a individual agency's share of 
actual production to total Basin production or on a individual agency's share of safe operating 
yield. Differences in the distributions of these three key values across individual agencies in the 
Basin are responsible for inequalities in the distribution the net benefit from the various program 
elements that improve the management of Chino Basin water resources. 

"Recycled wau:r for dirccl use ofilcts urban waler demlllld, but does not otherwise influence Basin production. 
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Table 3: Year 2015 Outcome Under Pence Il Sccnnrio 

Appropriator 
Comeonent Chino Chino Hills Ontario Ueland Cucamonga Monte Vista Juruen Pomona Total 
Urban Water Demand 26,200 24,700 66,600 22,500 72,500 14,100 36,350 30,264 293,214 
Available Surface Water 0 0 0 5,200 3,000 0 500 0 8,700 
Available Other Groundwater 0 0 0 3,800 5,400 0 0 1,884 11,084 
Residual Demand 26,200 24,700 66,600 13,500 64,100 14,100 35,850 28,380 273,430 
Safe Operating Yield 4,034 2,111 11,374 2,852 3,619 4,824 2,061 11,216 42,092 
New Yield 883 462 2,489 624 792 2,455 451 2,489 10,645 
Net Ag Transfer 10,103 2,176 7,559 1,581 2,560 2,739 15,599 6,215 48,530 
Desnlter Water Supply 5,000 4,200 5,000 0 0 0 19,922 0 34,122 
Storage & Recovery 527 658 3,671 1,364 5,160 1,801 909 909 15,000 
Recycled Water, Direct Use 6,300 4,000 8,800 0 15,900 500 2,500 1,500 39,500 
Recycled Water, Replenishment 2,402 2,188 5,590 2,450 5,304 1,070 1,667 0 20,671 
Available Supply 29,248 15,796 44,482 8,871 33,336 JJ,990 42.l 81 22,294 208,199 
Net Storage 0 69 527 -153 5 94 0 217 759 
Transfers -3,048 2,784 7,026 1,389 9,546 684 -6,331 1,955 14,004 
Import Dema11d 0 6,190 15,619 3,087 21,223 1,520 0 4,347 51,986 
Local Storage 0 6,360 15,798 3,306 21,974 1,507 0 4,347 53,293 
Replenishment Purchases 0 4,977 12,559 2,482 17,064 1,222 0 3,495 41,800 
Tier 2 Purchases 0 1,213 3,060 605 4,158 298 0 852 10,186 
Actual Production 19,900 14,516 42,550 10,227 26,762 12,159 33,350 22,706 182,170 
Watennnster Assessments $707 $447 $1,368 $327 $804 $411 $1,129 $753 $5,946 
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Figure 3 compares the benefit received by each agency from reduced water procurement costs to 
the increase in assessment cost that result from the implementation of the program elements in 
the Peace II scenario. The program costs in tl1e Peace II scenario do not differ substantively from 
program costs in the Peace I scenario, and represent an overall increase from $17 million to 
$143.2 million in present value terms. The program benefits in present value terms in the Peace 
II scenario are reflected in the decrease in water procurement costs from $2.1 billion under 
baseline conditions to $I. I billion in the Peace II scenario. 

City of Ontario and Cucamonga Valley Water District receive the largest share of the benefits 
resulting from the Peace II program elements, while the assessment costs resulting from the 
Peace II program elements are notably smaller and distributed more equally across the agencies. 
In total, the City of Ontario and Cucamonga Valley Water District together receive 56 percent of 
the benefit of decreased water procurement costs and incur 39 percent of the increase in 
assessment costs. 
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Distribution of Net Benefit, Peace Il vs. Baseline ($/per AF) 

Monte Visw, Sl )6.01 

Cruoo Hills, $123.98 

Upland, S81.S4 

Figure 4 

Figure 4 depicts the distribution of net benefits per acre-foot of residual water demand across 
individual agencies in the Basin resulting from the program elements in the Peace Il scenario. 
Overall, the present value of the net benefit to all parties over the 24 year horizon resulting from 
a move from baseline conditions to Peace conditions is $905 million and the total projected 
water demand over this period is 9.1 million AF, which implies an average return of $98.53 per 
acre-foot to the agencies encompassed by the study. 

Noting, as before, that Fontana Union Water Company and San Antonio Water Company have 
available surface water and other groundwater supplies in excess of their demand, and 
controlling for agency scale on the basis of residual demand for Basin water among the 
remaining producers, the net benefit resulting from the combined program elements in the Peace 
II Agreement lies between $39.92/AF for Jurupa CSD to $150.93 for Cucamonga Valley Water 
District 

The net benefit/AF received by Jurupa Community Services District is significantly smaller than 
the net benefit/AF received by other producers, because of systematic differences in the way this 
agency meets consumer water demand. Jurupa Community Services District is disadvantaged in 
the ability to capitalize on program elements that improve Basin performance by the large share 
of desalter water for urban water supply it receives, which cannot be defrayed by the 
development of new Basin supplies, and by a negligible reliance on imported water from MWD. 
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Among the remaining agencies, the Cities of Pomona and Upland receive a smaller share of the 
net benefit/AF, while Monte Vista Water District, the Cities of Chino, Ontario, Upland, and 
Chino Hills, and Cucamonga Valley Water District each receive a net benefit/AF above 
$116/AF. 

7. Alternative Scenarios 
This section examines the sensitivity of the results to variations in various assumptions 
underlying the model. In theory, each of the factors considered here bas the potential to change 
the relative rankings among agencies with respect to benefits per acre-foot. For example, 
increasing the cost of capital will tend to elevate the ranking of agencies that receive benefits in 
early years. These sensitivity analyses are intended to bracket actual results and measure the 
sensitivity of outcomes to changes in assumptions. 

Five parameters are varied and the model results are recalculated in each case. The alternative 
scenarios considered are: (i) variation in the share of the desalter replenishment obligation 
attnbuted to the appropriative pool in the baseline case; (ii) variation in the discount rate; (iii) 
variation in Urban Water Demands; (iv) variation in the availability of Tier I water to agencies 
in the Basin; and (v) increases in effective recycled water prices due to the long-run average cost 
of recycled water infrastructure improvements. 

The model results are most sensitive to the scenario in which all Tier 2 water purchases in the 
model are replaced ,vith Tier I water purchases at the lower MWD rate. The results of this 
scenario are shown in Table 4. This scenario provides a bracketing assumption on the value of 
the outside water options available to agencies and it is unlikely that each agency can meet 
annual increases in urban water demand every year with a continued expansion of Tier I 
purchases. To the extent that individual agencies differ in their access to Tier I water, moreover, 
market forces would lead to a displacement of Tier 2 water purchases on the extensive margin of 
supply before any displacement occurs of Tier I water purchases, so that a model that considered 
a relatively equal mix of Tier I and Tier 2 water supplies would not result in values near the mid
point between the Tier I scenario and the Tier 2 scenario. Nonetheless, the total net benefit in the 
Basin under Peace ll scenario remains high-$611.7 million ($88.89/AF}-even when the entire 
increase in Basin supply is valued at the displacement cost of Tier I water. 

The model results are fairly robust to variations in the remaining parameters. In total, the net 
benefit of the Peace II program elements varies across the scenarios in a range between $806. 7 
million - $864.4 million ($87.87/AF - $104.22/AF) in each scenario, relative to the $904.6 
million ($98.53/AF) at baseline levels of the parameters. 
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Tobie 4: Tier 2 Replaced By Tier 1 

Net Benefit (1000s of$) Net Benefit/AF 
Peace I vs. Baseline Peace II vs. Baseline Peace I vs. Baseline Peace II vs. Baseli11e 

City of Chino $8,549 $77,828 $13.18 $120.03 
City of Chino Hills $18 $46,218 $0.03 $77.92 
City of Ontario $1,451 $148,970 $0.83 $84.73 

City of Upland $328 $27,599 $0.61 $51.04 
Cucamonga Valley Water District $14,025 $175,240 $7.61 $95.10 
Fontana Union Water Co. $1,451 $26,880 
Monte Visla Water District ($2,090) $27,005 ($5.99) $77.39 

San Antonio Water Company $342 $6,337 
JurupaCSD $10,61 I $29,242 $12.01 $33.ll 

Ci~ of Pomona ($5,720) $46,453 {$7.76) $62.99 

Total $28,965 $611~773 $3.15 $66.63 

35 



T obie 5: 50% of Dcsaltcr Obligation Poid by Ag Pool 

Net Benefit (1000s of$) Net Benefit/AF 
Peace I vs. Baseline Peace II vs. Baseline Peace I vs. Baseline Peace II vs. Baseline 

City of Chino 
City of Chino Hills 
City of Ontario 
City of Upland 
Cucamonga Valley Water District 
Fontana Union Water Co. 
Monte Vista Water District 
San Antonio Water Company 
JurupaCSD 
Ci!,t of Pomona 

Total 

$15,450 
$9,681 
$28,888 
$6,017 
$56,320 
($2,836) 
$1,232 
($669) 

$13,297 
($5,280) 

$122i101 
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$91,122 
$71,001 
$218,613 
$40,661 
$273,782 
$22,592 
$34,687 
$5,326 
$32,779 
$54t068 

$844i632 

$23.83 
$16.32 
$16.43 
$11.13 
$30.56 

$3.53 

$15.06 
($7.16) 

$13.30 

$140.53 
$119.70 
$124.34 
$75.20 

$ 148.57 

$99.41 

$37.11 
$73.3 1 

$91.99 



Tobie 6: 5.5% Discount Rate 

Net Benefit (1000s of$) Net Benefit/AF 

Peace I vs. Baseline Peace LI vs. Baseli11e Peace I vs. Baseline Peace LI vs. Baseli11e 

City of Chino $17,681 $84,906 $27.27 $130.95 

City of Chino Hills $11,108 $65,916 $ 18.73 $111.13 

City of Ontario $38,234 $207,227 $21.75 $117.86 

City of Upland $8,595 $39,560 $15.90 $73.16 

Cucamonga Valley Water District $54,862 $247,990 $29.77 $134.57 

Fontana Union Water Co. $4,231 $26,907 

Monte Vista Water District $6,265 $36,087 $17.95 $103.42 

San Antonio Water Company $997 $6,343 

JurupaCSD $13,877 $31,426 $15.71 $35.58 

Ci!1 of Pomona $7,315 $60,400 $9.92 $81.90 

Total $163,165 $806,761 $17.77 $87.87 
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Table 7: 10% Conservation 

Net Benefit (1000s of$) Net Benefit/AF 
Peace I vs. Baseline Peace II vs. Baseline Peace I vs. Baseline Peace II vs. Baseline 

City of Chino $18,131 $88,819 $31.07 $152.20 

City of Chino Hills $13,070 $70,172 $24.48 $131.45 

City of Ontario $44,196 $223,937 $27.93 $141.52 

City of Upland $8,602 $39,805 $17.68 $81.80 

Cucamonga Valley Waler District $64,718 $268,848 $39.02 $162.10 

Fontana Union Water Co. $4,989 $30,656 

Monte Vista Water District $6,205 $37,920 $19.76 $120.75 

San Antonio Water Company $1,176 $7,227 

JurupaCSD $15,189 $33,707 $19.11 $42.40 

City of Pomona $6,788 $63J59 $10.23 $95.30 

Total $183 064 $864,350 $22.07 $104.22 
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Table 8: SO¾ Increase In Rccycl<d Wntcr Pr ice 

Net Benefit (1000s of$) Net BenefiUAF 
Peace I vs. Baseline Peace ll vs. Baseline Peace I vs. Baseline Peace II vs. Baseline 

City of Chino $20,294 
City of Chino Hills $12,217 
City of Ontario $42,547 
City of Upland $9,442 
Cucamonga Valley Water District $60,667 
Fontana Union Water Co. $4,839 
Monte Vista Water District $7,025 
San Antonio Water Company $1,141 
JurupaCSD $15,772 
City of Pomona $8,189 

Total $182,133 

$88,913 
$69,270 

$220,779 
$42,215 
$262,234 
$30,268 
$39,277 
$7,136 

$31,962 
$66,517 

$858,571 
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$31.30 
$20.60 
$24.20 
$17.46 
$32.92 

$20.13 

$ ] 7.86 
$11.10 

$19.84 

$137.13 
$116.78 
$125.57 
$78.07 

$142.30 

$112.56 

$36.19 
$90.19 

$93.51 
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Attachment "D" 

2007 SUPPLEMENT 
TOTHE 

IMPLEMENTATION PLAN 
OPTIMUM BASIN MANAGEMENT PROGRAM 

FOR THE 
CHINO BASIN 

INTRODUCTION 

This document describes the supplement to the implementation plan for the 
Chino Basin Optimum Basin Management Program (OBMP), as determined 
through the 2007 ''Peace II" process. 

PROGRAMELEMENTlDEVELOPANDIMPLEMENT 
COMPREHENSIVE MONITORING PROGRAM 

A. Production Monitoring Program 

All active wells (except for minimum user wells) are now metered. Watennaster reads the 
production data from the meters on a quarterly basis and enters these data into Watermaster's 
relational database. 

B. Surface Water Discharge and Quality Monitoring 

Water Quality and Quantity in Recharge Basins. Watermaster measures the quantity and quality of storm 
and supplemental water entering the recharge basins. Pressure transducers or staff gauges are 
used to measure water levels during recharge operations. In addition to these quantity 
measurements, imported water quality values for State Water Project water are obtained from the 
Metropolitan Water District of Southern California (MWDSC) and recycled water quality values 
for the RPJ and RP4 treatment plant effluents are obtained from IEUA. Watennaster monitors 
the stonn water quality in the eight major channels (San Antonio, West Cucamonga, Cucamonga, 
Deer Creek, Day Creek, San Sevaine, West Fontana, and DeClez) usually after each major storm 
event. Combining the measured flow data with the respective water qualities enables the 
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calculation of the blended water quality in each recharge basin, the "new yield" to the Chino 
Basin, and the adequate dilution of recycled water. 

Surface Water Monitoring In Santa Ana River (SAR). Watennaster measures tbe discharge of the river and 
selected water quality parameters to detennine those reaches of the SAR that are gaining flow 
from Chino Basin and/or, conversely, those reaches that are losing flow into the Chino Basin. 
These bi-weekly flow and water quality measurements are combined with discharge data from 
permanent USGS and Orange County Water District (OCWD) stream gauges and discharge data 
from publicly owned treatment works (POTWs). TI1ese data are used in groundwater modeling to 
assess the extent of hydraulic control. 

HCMP Annual Report 
In January 2004, the RWQCB amended the Water Quality Control Plan (Basin Plan) for the 
Santa Ana River Basin to incorporate an updated total dissolved solids (TDS) and nitrogen (N) 
management plan. The Basin Plan Amendment includes both "antidegradation" and "maximum 
benefit" objectives for TDS and nitrate-nitrogen for the Chino and Cucamonga groundwater 
management zones. The application of the "maximum benefit" objectives relies on Watennaster 
and the JEUA's implementation of a specific program of projects and requirements, which are an 
integral part oftl1e OBMP. On April 15, 2005, the RWQCB adopted resolution RB-2005-0064; 
thus approving the Surface Water Monitoring Program and Groundwater Monitoring Program in 
support of maximum benefit commitments in tbe Chino and Cucamonga Basins. Watennaster 
and the IEUA completed the 2006 Annual Report, which summarizes the results fur those two 
programs, and submitted it to the RWQCB on April 16, 2007 in partial fulfillment of maximum 
benefit commitments. 

Chino Basin Recycled Water Groundwater Recharge Program 
The IEUA, Watermaster, Chino Basin Water Conservation District, and San Bernardino County 
Flood Control District jointly sponsor the Chino Basin Recycled Water Groundwater Recharge 
Program. This is a comprehensive water supply program to enhance water supply reliability and 
improve the groundwater quality in local drinking water wells throughout the Chino 
Groundwater Basin by increasing the recharge of stormwater, imported water, and recycled 
water. The recharge program is regulated under RWQCB Order No. RB-2005-0033 and 
Monitoring and Reporting Program No. RB-2005-0033. 

Monitoring Activities. Watennaster and the IEUA collect weekly and bi-weekly water quality 
samples from basins that are actively recharging recycled water and from lysimeters installed 
within those basins. Monitoring wells located down gradient of the recharge basins are sampled 
every two weeks during the reporting period for a total of about 100 samples. 

Construction Activities. Lysimeters and monitoring wells associated with the RP-3, DeClez, and Ely 
Basins were installed in fiscal year (FY) 2006/07. 
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C. Ground Level Monitoring Program 

Watermaster developed a multifaceted land surface monitoring program to develop data for a 
long-term management plan for land subsidence in Management Zone 1 (MZ-1 ). The monitoring 
program consisted of three main elements: 

An aquifer system monitoring facility consistirlg of multiple depth picwmetcR :and a dual bore e.-.tcnsometcr. 

TI1c a.pplic:ation of synthetic ::1pcrtu!c rndar intcr:fcromeay (InSAR) to me:m11e histoiiC!Ll land surface 
deformation. 

Bcnchm:u·k s.u.n'cys to measutc land surface dcform:t.rion, "growid t.ruth" the InSAR dat:11 :md evaluate 
effectiveness of the long lean mfflngcmcnt pb.n. 

Following two years of data collection and analysis, Watermaster submitted the MZ-1 Summary 
Report in October 2005, which contained Guidance Criteria to minimize subsidence and 
fissuring. The Guidance Criteria included a listing of Managed Wells and their owners subject to 
tl1e criteria, a map ofU1e so-called Managed Area, an initial threshold water level (Guidance 
Level) of245 feet below tile top oftl!e PA-7 well casing, and a plan for ongoing monitoring and 
notification. Since October 2005, the MZ-1 Summary Report and the Guidance Criteria 
contained therein have been discussed extensively by the parties involved, and were adopted by 
the Watermaster Board at its May 2006 Meeting. The final MZ-1 Subsidence Management Plan 
was adopted by the Watermaster Board at its June 2007 Meeting, was subsequently revised, and 
was submitted to the Court for approval at a hearing on November 15, 2007. 

The MZ-1 monitoring program continues unabated. Water level monitoring expanded to the 
central regions ofMZ-1 with the installation of transducers/data loggers at selected wells owned 
by the City of Chino, the Monte Vista Water District, and the City of Pomona. This expansion of 
the water level monitoring program is the initial effort to better understand the mechanisms 
behind ongoing land subsidence in this region. 

PROGRAM ELEMENT 2 - DEVELOP AND IMPLEMENT COMPREHEN
SIVE RECHARGE PROGRAM 

INTRODUCTION 

Construction on the Chino Basin Facilities Improvement Project (CBFIP) Phase I was 
completed by December 31, 2005 at a cost of S38M; 50% from a SWRCB Proposition I 3 Grant, 
and 25% each from Watermaster and the IEUA. A CBFIP Phase II list of projects was developed 
by Watermaster and the IEUA, including monitoring wells, lysimeters, recycled water 
connections, SCADA system expansions, three MWDSC turnouts, and benn heightening and 
hardening. At a cost of approximately $ I SM, these Phase II facilities will be financed through a 
50% Grant from DWR and 25% each from Watermaster and the IEUA. 
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In FY 2005-2006, the CBFIP Phase I facilities were able to recharge 49,000 Af of storm 
and supplemental water. By the start of FY 2009-2010, most of the basins will be able to operate 
on a 12 months per year basis with combinations of storm, imported, and recycled water, with 
occasional downtime for silt and organic growth removal. Operations and basin planning are 
coordinated through the Groundwater Recharge Coordinating Committee (GRCC) which meets 
monthly. 

Update to the Recharge Master Plan. The Recharge Master Plan will be updated as 
frequently as necessary and not less than every five (5) years, to reflect an appropriate schedule 
for planning, design, and physical improvements as may be required to offset the controlled 
mining at the end of the Peace Agreement and the end of forgiveness for Des alter replenishment. 

Coordination. Watermaster will ensure that the members of the Appropriative Pool will 
coordinate the development of their respective Urban Water Management Plans and Water 
Supply Master Plans with Watermaster as follows. 

(a) Watermaster will obtain from each Appropriator that prepares an Urban Water 
Management Plan and Water Supply Plan copies of their existing and proposed 
plans. 

(b) Watermaster will use the Plans in evaluating the adequacy of the Recharge Master 
Plan and other OBMP hnplementation Plan program elements. 

(c) Each Appropriator will provide Watermaster with a draft in advance of adopting 
any proposed changes to their Urban Water Management Plans and in advance of 
adopting any material changes to their Water Supply Master Plans respectively in 
accordance with the customary notification routinely provided to other third 
parties to offer Watermaster a reasonable opportunity to provide informal input 
and informal comment on the proposed changes. 

(d) Any party that experiences the loss or the imminent threatened loss of n material 
water supply source will provide reasonable notice to Watermaster of the 
condition and the expected impact, if any, on the projected groundwater use. 

Suspension. To ameliorate any long-term risks attributable to reliance upon un
replenished groundwater production by the Desalters, the annual availability of any portion of the 
400,000 acre-feet set aside for forgiveness, is expressly subject to Watermaster making an annual 
finding it is in substantial compliance with tl1e revised Watermaster Recharge Master Plan 
pursuant to Paragraph 7.3 above. 

Acknowledgment re 6,500 Acre-Foot Supplemental Recharge. The Parties have made the 
following acknowledgments regarding the 6,500 Acre-Foot Supplemental Recharge: 
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(a) A fundamental premise of the Physical Solution is that all water users dependent 
upon Chino Basin will be allowed to pump sufficient waters from the Basin to 
meet their requirements. To promote the goal of equal access to groundwater 
within all areas and sub-areas of the Chino Basin, Watennasterhas committed to 
use its best efforts to direct recharge relative to production in each area and sub
area of the Basin and to achieve long-term balance between total recharge and 
discharge. The Parties acknowledge that to assist Watermaster in providing for 
recharge, the Peace Agreement sets forth a requirement for Appropriative Pool 
purchase of 6,500 acre-feet per year of Supplemental Water for recharge in 
Management Zone I (MZI). The purchases have been credited as an addition to 
Appropriative Pool storage accounts. The water recharged under this program has 
not been accounted for as Replenishment water. 

(b) Watennaster was required to evaluate the continuance of this requirement in 2005 
by taking into account provisions of the Judgment, Peace Agreement and OBMP, 
among all other relevant factors. It has been detennined that other obligations in 
the Judgment and Peace Agreement, including the requirement of hydro logic 
balance and projected replenishment obligations, will provide for sufficient wet
water recharge to make the separate commitment of Appropriative Pool purchase 
of 6,500 acre-feet unnecessary. Therefore, because the recharge target as 
described in the Peace Agreement bas been achieved, further purchases under the 
program will cease and Watermaster will proceed with operations in accordance 
with the provisions of paragraphs (c), (d) and (e) below. 

(c) The parties acknowledge that, regardless of Replenishment obligations, 
Watermaster will independently detennine whether to require wet-water recharge 
within MZI to maintain hydrologic balance and to provide equal access to 
groundwater in accordance with the provisions of this Section 8.4 and in a manner 
consistent with the Peace Agreement, OBMP and the Long Tenn Plan for 
Subsidence. Watermaster will conduct its recharge in a manner to provide 
hydrologic balance within, and will emphasize recharge in MZI. Accordingly, the 
Parties acknowledge and agree that each year Watermasler shall continue to be 
guided in the exercise of its discretion concerning recharge by the principles of 
hydrologic balance. 

(d) Consistent with its overall obligations to manage the Chino Basin to ensure 
hydrologic balance within each management zone, for the duration of the Peace 
Agreement (until June of2030), Watermaster will ensure that a minimum of 
6,500 acre-feet of wet water recharge occurs within MZI on an annual basis. 
However, to the extent that water is unavailable for recharge or there is no 
replenishment obligation in any year, the obligation to recharge 6,500 acre-feet 
will accrue and be satisfied in subsequent years. 
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(I) Watennaster will implement this measure in a coordinated manner so as to 
facilitate compliance with other agreements among the parties, including 
but not limited to the Dry-Year Yield Agreements. 

(2) In preparation of the Recharge Master Plan, Watennaster will consider 
whether existing groundwater production fadlities owned or controlled by 
producers within MZI may be used in connection with an aquifer storage 
and recovery ("ASR") project so as to further enhanee recharge in specific 
locations and to otherwise meet the objectives of the Recharge Master 
Plan. 

(e) Five years from the effective date of the Peace II Measures, Waterrnaster will 
cause an evaluation of the minimum recharge quantity for MZI. After 
consideration of the information developed in accordance with the studies 
conducted pursuant to paragraph 3 below, the observed experiences in complying 
with the Dry Year Yield Agreements as well as any other pertinent information, 
Watermaster may increase the minimum requirement for MZI to quantities 
greater than 6,500 acre-feet per year. In no circumstance will the commitment to 
recharge 6,500 acre-feet be reduced for the duration of the Peace Agreement 

Hydraulic Control. In accordance with the purpose and objective of the Physical 
Solution to "establish a legal and practical means for making the maximum reasonable beneficial 
use of the waters of the Chino Basin" (paragraph 39) and the identified Basin Management 
Parameters, Watermaster will manage the Basin to secure Hydraulic Control through controlled 
overdraft for a period of approximately 23 (twenty-three) years (Re-Operation). Hydraulic 
Control ensures that the water management activities in the Chino North Management Zone do 
not cause materially adverse impacts to the beneficial uses of the Santa Ana River downstream of 
Prado Dam. "Hydraulic Control" means the reduction of groundwater discharge from the Chino 
North Management Zone to the Santa Ana River to de minirnus quantities. The Chino North 
Management Zone is more fully described and set forth in Exhibit I to this Appen<lix l. 

Re-Operation. Independent ofWatermaster determinations regarding Operating Safe 
Yield and without effect on or regard for the parties' respective rights thereto in any year, Re
Operation of the Basin through the managed withdrawal of groundwater from the Basin is 
required to achieve and maintain Hydraulic Control. Given the expected water quality, increased 
yield and economic benefits associated with Hydraulic Control, a Re-Operation through 
coordinated and controlled overdraft is a prudent and efficient use of the Basin resources to the 
extent groundwater is required to achieve and maintain Hydraulic Control. "Re-operation" 
means the potential increase in the accumulated overdraft from 200,000 acre-feet previously 
authorized under Exhibit lover the period 1978 through 2017 to 600,000 acre-feet through 2030, 
with the 400,000 acre-feet increase being expressly allocated to meet the replenishment 
obligation of the Desalters. Accordingly, a cumulative change in storage ofup to 400,000 acre
feet greater than initially authorized by the original Judgment may result. However, the use of 
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water pumped pursuant to Re-operation is subject to the following limitations: 

(a) Future Desalter Groundwater Production Facilities. Future Desalter 
groundwater production facilities will emphasize Production from the southern end of the Basin. 

(b) The Material Physical Injury. Controlled overdraft must not cause 
material physical injury to any Party or the Basin. 

(c) Proposed Schedule. An initial schedule for Re-Operation, including 
annual and cumulative quantities to be pwnped through Re-Operation will be developed. 
Watermaster may modify the proposed schedule from time to time as it may be prudent under the 
circumstances, but only after first obtaining Court approval. 

(d) Annual Accounting. Watermaster will prepare an annual summary 
accounting of the cwnulative total of groundwater production and desalting from all authorized 
desalters and other activities authorized by the Optimum Basin Management Program in a 
schedule that: (i) identifies the total change in groundwater storage that will result from the Re
Operation; and (ii) characterizes and accounts for all water that is projected to be produced by all 
authorized desalters. 

(e) Recharge and Replenishment Compliance. Watermaster must be in 
substantial compliance \vith its then existing recharge and replenishment plans and obligations, 
and will make an annual finding whether or not it is in compliance. 

(f) Replenishment. Groundwater produced by Desalters in connection with 
Re-Operation to achieve Hydraulic Control will be replenished through, inter alia, the water 
made available through controlled overdraft. 

(g) Suspension. Re-Operation and Waterrnaster's apportionment of controlled 
overdraft will not be suspended in the event that Hydraulic Control is secured in any year before 
the full 400,000 acre-feet bas been produced so long as: (i) Watermaster has prepared, adopted 
and the Court bas approved a contingency plan that establishes conditions and protective 
measures to avoid Material Physical Injury and that equitably addresses this contingency, and (ii) 
Watermaster continues to demonstrate a credible material progress toward obtaining sufficient 
capacity to recharge sufficient quantities of water to cause the Basin to return to a new 
equilibrium at the conclusion of the Re-Operation. 

(h) Definition ofDesalters. "Desalters" means the Chino I Desalter, the 
Chino I Expansion, the Chino IT Desalter and Future Desalters, consisting of all the capital 
facilities' and processes that remove salt from the Basin water, including extraction wells, 
transmission facilities for delivery of groundwater to the Desalter. Desalter treatment end 
delivery facilities for the desalted water include pumping and storage facilities and treatment and 
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disposal capacity in the Santa Ana Regional Interceptor. 

PROGRAM ELEMENT 3 DEVELOP AND IMPLEMENT WATER SUPPLY 
PLAN FOR THE IMPAIRED AREAS OF THE BASIN, PROGRAM 
ELEMENT 5 DEVELOP AND IMPLEMENT REGIONAL 
SUPPLEMENTAL WATER PROGRAM 

Construction on the Chino I Desalter Expansion and the Chino II Desalter facilities was 
completed in February 2006 and an application has been made for $1.6 Min Proposition 50 
funds to add 8 MGD of ion exchange capacity to the Chino II Desalter. As currently configured, 
the Chino I Desalter provides 2.6 MGD of treated (air stripping for VOC removal) water from 
Wells Nos. 1-4, 4.9 MGD of treated (ion exchange for nitrate removal) water from Wells Nos. 5-
15, and 6.7 MGD of treated (reverse osmosis for nitrate and TDS removal) water from Wells 
Nos. 5-15 for a total of 14.2 MGD (16,000 AFY). The Chino II Desalter provides 4.0 MGD of 
ion exchange treated water and 6.0 MGD of reverse osmosis treated water from 8 additional 
wens for a total of 10.0 MGD (I 1,000 AFY). 

Consultants to the City of Ontario and Western Municipal Water District recently completed 
their evaluation of three alternative configurations for expansion of the Chino Desalters. Their 
results are presented in the report "Chino Desalter Phase 3 Alternatives Evaluation," dated May 
2007. Essentially, they found that the preferred alternative would be to construct a 10.5 mgd 
(10,600 AFY) expansion to the existing Chino II Desalter, with raw water coming from the 
existing Wells Nos. 13, 14, and 15. A new Chino Creek Wen Field, required for hydraulic 
control of the basin, would replace the raw water lost from the Wells Nos. 13, 14, and 15. 
Negotiations are currently underway between the City of Ontario, WMWD, and JCSD to 
determine capacity allocations and cost sharing for the new facilities. 

PROGRAM ELEMENT 4 DEVELOP AND IMPLEMENT COMPJlERENSIVE 

GROUNDWATER MANAGEMENT PLAN FOR MANAGEMENT ZONE l (MZl) 

The occurrence of subsidence and fissuring in Management Zone I is not acceptable and should 
be reduced to tolerable levels or abated. The OBMP calls for a management plan to reduce or 
abate the subsidence and fissuring problems to the extent that it may be caused by production in 
MZI. 

In October 2005, Waterrnaster completed the MZ-1 Summary Report, including the Guidance 
Criteria. Since then the impacted parties have had numerous meetings to transform the Summary 
Report into a Long-term Management Plan. The Summary Report and the Guidance Criteria 
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were adopted by the Watennaster Board in May 2006, and the Long-tenn Management Plan was 
adopted in June 2007, was subsequently revised, and was submitted to the Court for approval at a 
hearing on November 15, 2007 .. 

PROGRAM ELEMENT 6 DEVELOP AND IMPLEMENT COOPERATIVE PROGRAMS 

WITH THE REGIONAL BOARD AND OTHER AGENCIES TO IMPROVE B ASIN 

MANAGEMENT, and PROGRAM ELEMENT 7 SALT MANAGEMENT PROGRAM 

On going discussions are being held with the RWQCB and the San Bernardino County 
Department of Aiiports in order to detennine the engineering solution and costs for remediating 
the TCE plume at the Chino Airport. The consulting engineer for the SBCDA is currently 
characterizing the extent of off-site contamination and investigating remedial alternatives. For 
the Ontario Airport (OIA) plume, the Potentially Responsible Parties (PRPs) have been working 
with Watennaster to quantify the depth and extent of the TCE plume. At the Stringfellow site, 
the consultants to DHS have been investigating whether the perchlorate plume from the site adds 
to the existing perchlorate levels in the Santa Ana River, or whether the perchlorate plume is 
diverted towards the Chino Il Desalter well field. Lastly, Watennaster continues to monitor the 
activities of General Electric's (GE) remediation at the Flat Iron facility and their efforts to 
develop a new location for recharge of their treated effluent 

MZ-3 Monitoring Program. 
The former Kaiser plume bas been incoiporated into an overall monitoring program for the MZ-3 
area. The MZ-3 monitoring program is also assessing the groundwater quality impairment from 
total dissolved solids (TDS), nitrate, and perchlorate. Quarterly samples will now be collected 
from all 4 wells to help recharactcrize the Kaiser plume. 

Ontnrio International Airport (OIA) Volatile Organic Chemical Plume. 
Watennaster has provided water quality, water level, and well construction data from more than 
400 private wells and 200 public wells to the R WQCB, which in tum forwarded the database to 
the PRPs pursuant to their request Subsequently the PRPs submitted their sampling work plan 
and health and safety plan for the well installation and sampling. 

Chino Airport voe Plume. 
Watennastermet with the RWQCB, the San Bernardino County Department of Airports, and 
their consultant Tetra Tech on April 18, May 25, and June 26, 2007 to discuss a joint remediation 
of the VOC plume from the aiiport. Such a joint remediation would help address other issues in 
the southwestern portion of Chino Basin such as maintenance of hydraulic control and the 
provision of high quality drinking water in an area of increasing demand. As a result of these 
meetings, Watermaster agreed to provide a database containing well conslruction infonnation, 
water quality, water levels, and production for wells located southwest of the Chino airport. In 
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addition, Watermaster provided results from sampling all the wells in this location to provide up
to-date analytical data on all the possible contaminants in these wells. These data are being 
reviewed with Tetra Tech to begin the engineering of appropriate remedial actions. 

GE Flot Iron Remediation. 
Finally, with respect to the GE Flat Iron remediation, GE conducted a screening of options for 
the disposal of treated effluent from their operational pump and treat facilities. Currently, GE 
discharges their effluent into the Ely Basins, where it percolates back into the groundwater. 
However, this operation limits Watermaster's ability lo recharge recycled water into the Ely 
Basins and, consequently, Watermaster has asked that GE develop alternative disposal means. As 
a result of their screening, GE has decided to investigate, in detail, the construction of 
groundwater injection wells that would be operated in conjunction with their own recharge basin. 
GE completed their planning in December 2006 and began detailed design based upon the 
RWQCB's approval of the concept. 

TDS and Nitrogen Monitoring Pursuoot to the 2004 Bosio Pion Amendment 
Pursuant to the 2004 Basin Plan Amendment and the Watermaster/IEUA permit to recharge 
recycled water, Watermaster and the IEUA have conducted and will continue to conduct 
groundwater and surface water monitoring programs. Quarterly HCMP reports that summarize 
data collection efforts will continue to be submitted to the RWQCB. 

PROGRAM ELEMENT 8 D EVELOP AND IMPLEMENT GROUNDWATER STORAGE 

MANAGEMENT PROGRAM, PROGRAM ELEMENT 9 DEVELOP AND IMPLEMENT 
STORAGE AND RECOVERY PROGRAMS 

Currently, there is only one groundwater storage program approved in the Chino Basin: the 
100,000 acre-ft Dry-Year Yield Program with the Metropolitan Water District of Southern 
California (MWD). The MWD, IEUA, and Watermaster are considering expanding this program 
by an additional 50,000 acre-ft to 150,000 acre-ft over the next few years. Watermaster is also 
considering an additional 150,000 acre-ft in programs with non-party water agencies. 
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Attachment " E" 

Oesalter Replenishment with Most Rapid Depletion of the Re-Operation Account 
(aete•fliyr) 

Fiscal Year 

2006 I 2007 
2007 / 2008 
2008 / 2009 
2009 / 2010 
2010 / 2011 
2011 / 2012 
2012 / 2013 
2013 / 2014 
2014 / 2015 
2015 / 2016 
2016 / 2017 
2017 / 2018 
2018 / 2019 
2019 / 2020 
2020 / 2021 
2021 / 2022 
2022 / 2023 
2023 / 2024 
2024 / 2025 
2025 / 2026 
2026 I 2027 
2027 / 2028 
2028 / 2029 
2029 / 2030 

Totals 

Oesalter 
Pumping 

28,700 
28,700 
28,700 
28,700 
28,700 
28,700 
34,050 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 

876,050 

New Yield 

8,610 
8,610 
8,610 
8,610 
8,610 
8,610 

10,215 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 

262,815 

Replenishment 
Allocation for 

Oesalter Ill 

0 
0 
0 
0 
0 
0 

5,000 
10,000 
10.000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 

175,000 

Re-O!J;leration 
Replenishment 

Allocation to 
COA 

20,090 
20,090 
20,090 
20,090 
20,090 
20,090 
18,835 
17,580 
17,580 
17,580 
17,580 
15,305 

225,0001 

Balance 

400,000 
379,910 
359,820 
339,730 
319,640 
299,550 
279,460 
255,625 
228,045 
200.465 
172,885 
145,305 
120,000 
110,000 
100,000 
90,000 
80,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

0 

Residual 
Replenishment 

Obligation 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.275 
17,580 
17,580 
17,580 
17,580 
17,580 
17,580 
17,580 
17,580 
17,580 
17,580 
17,580 
17,580 

213,235 



Attachment 0 E" 
Desalter Replenishment with Proportional Depletion of the Re-Operat ion Account 

(a-ae-ftlyr) 

Fiscal Year 

2006 / 2007 
2007 / 2008 
2008 / 2009 
2009 I 2010 
2010 / 2011 
2011 / 2012 
2012 I 2013 
2013 / 2014 
2014 / 2015 
2015 / 2016 
2016 / 2017 
2017 / 2018 
2018 / 2019 
2019 / 2020 
2020 / 2021 
2021 / 2022 
2022 / 2023 
2023 / 2024 
2024 / 2025 
2025 / 2026 
2026 / 2027 
2027 I 2028 
2028 / 2029 
2029 / 2030 

Totals 

Desalter 
Pumping 

28,700 
28,700 
28,700 
28,700 
28,700 
28,700 
34,050 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 
39,400 

876,050 

New Yield 

8,610 
8,610 
8,610 
8,610 
8,610 
8,610 

10,215 
11 ,820 
11 ,820 
11 ,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 
11,820 

262,815 

Replenishment 
Allocation for 

Desalter Ill 

0 
0 
0 
0 
0 
0 

5,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 

175,000 

Re-O!r;Jeralion 
Replenishment 
Allocation to 

CDA 

7,371 
7,371 
7,371 
7,371 
7,371 
7,371 
8,745 

10,119 
10,119 
10,119 
10,119 
10,119 
10.119 
10,119 
10,119 
10,119 
10,119 
10,119 
10,119 
10. 119 
10,119 
10,119 
10,119 
10,119 

225,000 

Balance 

400,000 
392,629 
385,258 
377,886 
370.515 
363,144 
355,773 
342,028 
321,908 
301,789 
281 ,670 
261 ,551 
241,431 
221 ,312 
201,193 
181,073 
160.954 
140.835 
120,715 
100,596 
80,477 
60,357 
40,238 
20,119 

0 

Residual 
Replenishment 

Obligation 

0 
12,719 
12,719 
12,719 
12,719 
12.719 
12.719 
10,090 

7.461 
7,461 
7,461 
7,461 
7.461 
7,461 
7,461 
7,461 
7,461 
7.461 
7,461 
7,461 
7.461 
7,461 
7,461 
7.461 
7.461 

213,235 
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ATTACHMENT "F" 

DISCRETIONARY ACTIONS 
TO AMEND WATERMASTER RULES AND REGULATIONS 

Pursuant to the Judgment, the Peace Agreement and Watemiaster Rules and Regulations, 
Watermaster will undertake the following actions: 

L Agricultural Pool Reallocation 

A. Section 6.3(c) of the Watermaster Rules and Regulations shall be amended to 

read: 

"(c) In the event actual Production from the Agricultural Pool does not exceed 
82,800 acre-feet in any one year or 414,000 acre-feet in any five years but total 
allocation from all the uses set forth in section 6.3(a) above exceeds 82,800 in any 
year, the amount of water made available to the members of the Appropriative 
Pool under section 6.3(a) shall be reduced pro rata in proportio!l to the benefits 
received by each member.of the Appropriative Pool through such allocation. This 
reduction shall be accomplished according to the following procedure: 

1. All of the 8Ulounts to be made available under 6.3(a) shall be added 
together. This amount shall be the "Potential Acre-Feet Available" for 

Reallocation. 

2. Eaeb Appropriative Pool member's requested share of the Potenti!ll Acre
Feet Available for Reallocation shall be determined. This share shall be 
expressed as a percentage share of the Potential Acre-Feel Available for 

Reallocation. 

3. Each Appropriative P.ool member's share of the Potential Acre-Feel 
Available for Reallocation shall be reduced pro rata according to the 
percentage determined in 2 above." 

B. Section 6.3(d) of the Watermaster Rules and Regulations shall be added to read: 

u( d) In the event actual Production from the Agricultural Pool does not exceed 
82,800 acre-feet in any one year or 414,000 acre-feet.in any five years and total 
Production from all the uses set forth in section 6.3(a) above does not exceed 
82,800 acre-feet in any year, the amount of surplus water made available to the 
members of the Appropriative Pool shall be allocated according to the formula 
descnl>ed in 6.3(c)." 

l 
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C. Section 9.6 of the Watennaster Rules and Regulations will be amended to include 
an articulated rule of construction that ''This provision will be construed by as 
permitting Watennaster to accept new voluntary agreements only to the extent 
that such voluntary agreements occur within areas eligi'ble for conversion as 
descn'bed in Attachment l to the Judgment, previously added to the Judgment as 
an amendment by Order of the Court.dated November 17, 1995." 

D. By Resolution, Watermaster will ratify all current Watermaster accounting 
practices with regard to Land Use Conversions, Assignments, voluntary 
agreements, Early Transfer, and reallocation of surplus Agricultural Pool water 
and continue to implement such provisions in a consistent manner. 

II. Storage 

A. By Resolution, Watermaster has previously established a uniform loss percentage 
for all water held in storage at 2 percent, until it may be recalculated based upon 
the best availab1e scientific information. 

B. Watennaster will impose a uniform loss against all water in storage in an amount 
of 2 (two) percent where the Party holding the storage account (i) bas previously 
contributed to the implementation of the OBMP as a Party to the Judgment, is in 
compliance with their continuing covenants under the Peace Agreement or in lieu 
thereof they have paid or delivered to Watermaster "financial equivalent'' 
consideration to offset the cost of past performance prior to the implementation of 
the OBMP and [1i) promised continued future compliance with Watermaster 
Rules and Regulations. Where a Party has not satisiied the requirement of B(i) 
and B(ii) Watermaster will assess a 6 (six) percent loss. Following a Watennaster 
determioation that Hydraulic Control has been achieved, Watermaster will assess 
losses of less than one l percent where the Party satisfies B(i) and B(ii). 

C. Section 8.l(f)[rii) a) and b) of Watermaster Rules and Regulations ,viU be 
amended to substitute the date of July l, 2010 for July 1, 2005. 

D. Section &.2(a), (b), (g), (h) of Watermaster Rules and Regulations will be 
amended to substitute the date ofJuly 1, 2010 for July I, 2005. 

m. Errors 

A. A new Section 3.3. of Watennaster Rules and Regulations and shall read as 

follows: 

"3 .3 Error Corrections. All reports or other information submitted to 
Watennastcr by the parties shall be subject to a four-year limitations period 
regarding the correction of errors contained in such submittals. In addition, all 
information generated by Watermaster shall be subject to the same four-year 
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limitations period. All corrections to errors shall apply retroactively for no more 

than four years." 

IV. Further Conforming Changes. 

A. After consultation with the stakeholders, Watermaster may make further 
conforming changes to its Rules and Regulations to eliminate any inconsistencies with the Peace 
II measures and to more effectively implement the measures from time to time. 

Date: _ _ _ _ _ _ 

For CHINO BASIN WATERMASTER 

3 
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Attachment "G" 

PURCHASEANDSALEAGREEMENTFOR 
THE PURCHASE OF 

WATER BY W ATERMASTER 
FROM OVERLYING (NON-AGRICULTURAL) POOL 

THIS AGREEMENT (Agreement) is dated 27th day of September, 2007, regarding the 
Chino Groundwater Basin. 

RECITALS 

WHEREAS, the Peace Agreement expressly authorized a transfer of water from the 
Overlying (Non-Agricultural) Pool to Watermaster for use as replenishment for the Desalters and 
for use in connection with a Storage and Recovery Program; 

WHEREAS, Watermaster is evaluating its replenishment needs under the Judgment and 
several Storage and Recovery opportunities; 

WHEREAS, Watermaster desires to purchase and the Overlying (Non-Agricultural) Pool 
desires to sell, all of the Non-Agricultural Pool water held in storage as of June 30, 2007; 

WHEREAS, Watermaster is proposing an amendment to the Overlying (Non
Agricultural) Pool Pooling Plan set forth in Exlubit "G" to the Judgment whereby members of 
the Pool may offer water for purchase by Watermaster and thence the members of the 
Appropriative Pool under the process set forth therein; 

NOW THEREFORE, in consideration of the mutual promises specified herein and by 
conditioning their performance under this Agreement upon the conditions precedent set forth 
herein, and for other good and valuable consideration, the Parties agree as follows:. 

A. Peace Agreement Transfer. This purchase and sale agreement is in accordance 
with Section 5.3(e) of the Peace Agreement that provides that "parties to the Judgment with 
rights within the Non-Agricultural (Overlying) Pool shall have the additional rights to Transfer 
their rights to Watermaster for the purposes ofReplerushment for a Desalter or for a Storage and 
Recovery Progi:am." 

B. Quantity. The quantity of water being made available to Watermaster by the 
Non-Agricultural (Overlying) Pool on a one-time basis ("Storage Transfer Quantity") is 
equivalent to lhe total quantity of water held in storage by the members of the Overlying (Non
Agricultural) Pool held in storage on June 30, 2007 ("Storage Quantity"), less a ten percent 
dedication for the pUJJJose of Desalter Replenishment, less the quantity of water transferred 
pursuant to paragraph I below ("Special Transfer Quantity"). 
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C. Notice. Within twenty-four months of the final Court approval of this Agreement 
("Effective Date"), and only with the prior approval of the Appropriative Pool, Watermaster will 
provide written Notice of Intent to Purchase the Non-Agricultural (Overlying) Pool water 
pursuant to Section 5.3(a) of the Peace Agreement, which therein identifies whether such 
payment will be in connection with Desalter Replenishment or a Storage and Recovery Program. 

D. Payment. Commencing thirty (30) calendar days from the Notice of Intent to 
Purchase ("Payment Date") Watermastcr will pay to the Non-Agricultural Overlying Pool for 
each acre-foot of the Storage Transfer Quantity in accordance with the following schedule as the 
schedule is adjusted for inflation by the consumers price index ("cpi") for San Bernardino 
County from May 31, 2006 until the Payment Date.: 

I. $215 times 1/4 oflbe Storage Transfer Quantity on the Payment Date. 
2. $220 times 1/4 of the Storage Transfer Quantity on the first anniversary of 

the Payment Date. 
3. $225 times 1/4 of the Storage Transfer Quantity on the second anniversary 

of the Payment Date 
4. $230 time 1/4 of the Storage Transfer Quantity on the third anniversary of 

the Payment Date. 

However, all payments provided for herein, including inflation adjustments, are subject to an 
express price cap and will not exceed ninety-two (92) percent of the then prevailing MWD 
replenishment rate in any year. 

E. Dedication to Desaltcr Replenishment. Upon Watermaster's issuance of its 
written Notice of Intent to Purchase, and Watermaster's tender of its initial payment on the 
Payment Date, ten (I 0) percent of the Storage Quantity will be dedicated for replenishment of 
Desalter production without compensation. Watermaster will receive but will not pay for this 
dedication. 

F. Use and Distribution. Watermaster will take possession of the water made 
available pursuant to this Agreement and make use of and distribute the water made available in 
a manner consistent with Section 5.3(e) of the Peace Agreement. 

G. Condition Precedent. This Agreement and the Parties performance hereunder 
are expressly conditioned upon Court approval of this Agreement. 

B. Early Termination. This Agreement will expire and be of no further force and 
effect if: Watermaster does not issue its Notice of Intent to Purchase in accordance with 
Paragraph D above within twenty-four (24) months of Court approval . Upon Watermaster's 
failure to satisfy the condition subsequent, the rights of the Non-Agricultural (Overlying) Pool 
will remain unaffected and without prejudice as result of their having executed this Agreement 
except that in the event of Early Termination, the Storage Transfer Quantity, will then be made 
available for purchase by Watermaster and thence the members of the Appropriative Pool in 
accordance with Paragraph 9.(iv) of Amended Exhibit G, the Overlying (Non-Agricultural) Pool, 
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Pooling Plan, including the requirement of a ten percent dedication towards Desalter 
replenishment. 

I. One Time Trnnsfer in Furtlaernnce of the Phvsical Solution and in Aid of 
Desalter Replenishment ("Special Transfer Quantity''}. In consideration of the Overlying 
(Non-Agricultural) Pool members' irrevocable commitment made herein and it the Peace n 
Measures Watennaster will purchase and immediately make available the quantity of 8,530 
acre-feet (less a ten percent dedication to Watennaster for Desalter Production) to the San 
Antonio Water Company (SA WCO) and Vulcan Materials, a member of the Overlying (Non
Agricultural) Pool under tenns established as between those parties. This One Time Transfer is 
in addition lo and without prejudice to the discretionary rights of the members of the Overlying 
(Non-Agricultural) Pool to make available and Watermaster and members of the Appropriative 
Pool to purchase water as Physical Solution transfers. No member of the Appropriative Pool, 
other than SA WCO assumes any responsibility for the purchase of this Special Transfer Quantity 
from Vulcan. 

IN WITNESS THEREOF, the Parties hereto have set forth their signatures as of the date 
written below: 

Dated: NON-AGRICULTURAL OVERLYING POOL 

By _______ ______ _ 
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Attachment "H" 

JUDGMENT AMENDMENT 
to Paragraph 8 

The Paragraph 8 of the Judgment shall be amended to read as follows: 

"8. The parties listed in Exhibits "C" and "D" are the owners or in possession of 
lands which overlie Chino Basin. As such, said parties have exercised overlying water 
rights in Chino Basin. All overlying rights owned or exercised by parties listed in 
Exhibits "C" and "D" have, in the aggregate, been limited by prescription except to the 
extent such rights have been preserved by self-help by said parties. Aggregate preserved 
overlying rights in the Safe Yield for Agricultural Pool use, including the rights of the 
State of California, total 82,800 acre-feet per year. Overlying rights for non-agricultural 
pool use total 7,366 acre-feet per year and are individually decreed for each affected 
party in Exhibit "D." No portion of the Safe Yield of Chino Basin exists to satisfy 
unexcrcised overlying rights and such rights have all been Jost by prescription. However, 
uses may be made of Basin water on overlying lands which have no preserved overlying 
rights pursuant to the Physical Solution herein. All overlying rights are appurtenant to 
the land and cannot be assigned or conveyed separate or apart therefrom for the term of 
the Peace Agreement except that the members of the Overlying (Non-Agricultural) Pool 
shall have the right to Transfer or lease their quantified Production rights: fil within the 
Overlying (Non-Agricultural) Pool; {ill to Waterrnaster in conformance with the 
procedures described in the Peace Agreement between the Parties therein, dated June 29, 
2000; or (iii) in accordance with the Overlying-(Non-Agricultural) Pool Pooling Plan set 
forth in Exhibit "0." 
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Attachment ''I" 

JUDGMENT AMENDMENT 
TOEXHIBITG 

Exhibit G, the Overlying (Non-Agricultural) Pool Pooling Plan will be amended to revise 
Paragraph 5 to read as follows: 

"5. Assessments. 

(a) Replenishment Assessments. Each member of this Pool shall pay an 
assessment equal to the cost of replenishment water times the number of acre feet of production 
by such producer during the preceding year in excess of (a) his decreed share of the Safe Yield, 
plus (b) any carry-over credit under Paragraph 7 hereof. 

(b) Administrative Assessments. In addition, the cost of the allocated share of 
Watermaster administration expense shall be recovered on an equal assessment against each 
acre-foot of production in the pool during such preceding fiscal year or calendar quarter; and in 
the case of Pool members who take substitute groundwater as set forth in Paragraph 8 hereof, 
such producer shall be liable for its share of administration assessment, as if the water so taken 
were produced, up to the limit of its decreed share of Safe Yield. 

(c) Special Project OBMP Assessment. Each year, every member of this Pool 
will dedicate ten (10) percent of their annual share of Operating Safe Yield to Waterrnaster or in 
lieu thereofWatermasler will levy a Special Project OBMP Assessment in an amount equal to 
ten percent of the Pool member's respective share of Safe Yield times the then-prevailing MWD 
Replenishment Rate. 

And to renumber Paragraph 9 as Paragraph 10 and add Paragraph 9 to read as follows: 

"9. Physjcal Solution Transfers. All overlying rights are appurtenant to the land and 
cannot be assigned or conveyed separate or apart therefrom except that for the term of the Peace 
Agreement the members of the Overlying (Non-Agricultural) Pool shall have the discretionary 
right to Transfer or lease their quantified Production rights and carry-over water held in storage 
accounts in quantities that each member may from time to time individually determine as 
Transfers in furtherance of the Physical Solution: .ill within the Overlying (Non-Agricultural) 
Pool; fill to Waterrnaster in conformance with the procedures described in the Peace Agreement 
between the Parties therein, dated June 29, 2000; (iii) in conformance with the procedures 
described in Paragraph I of the Purchase and Sale Agreement for the Purchase of Water by 
Watermaster from Overlying (Non-Agricultural Pool dated June 30, 2007; or (iv) to Watermaster 
and thence to members of the Appropriative Pool in accordance with the following guidelines 
and those procedures Watermaster may further provide in Watermaster's Rules and Regulations: 

(a) By December 31 of each year, the members of the Overlying (Non-Agricultural) 
Pool shall notify Watermaster of the amount of water each member shall make available in their 
individual discretion for purcbase by the Appropriators. By January 31 of each year, 
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Watennaster shall provide a Notice of Availability of each Appropriator's pro-rata share of such 

water; 

(b) Except as they may be limited by paragraph 9(e) below, each member of the 
Appropriative Pool will have, in their discretion, a right to purchase its pro-rata share of the 
supply made available from the Overlying (Non-Agricultural) Pool at tl1e price established in 
9(d) below. Each Appropriative Pool member's pro-rata share of the available supply will be 
based on each Producer's combined total share of Operating Safe Yield and fue previous year's 
actual Production by each party; 

(c) If any member of the Appropriative Pool fails to irrevocably commit to their 
allocated share by March I of eacl1 year, its share of the Overlying (Non-Agricultural) Pool 
water will be made available to all other members of the Appropriative Pool according to the 
same proportions as described in 9(b) above and al the price established in Paragraph 9(d) below. 
Each member of t11e Appropriative Pool shall complete its payment for its share of water made 
available by June 30 of each year. 

(d) Commensurate with the cumulative commitments by members of the 
Appropriative Pool pursuant to (b) and (c) above, Waterrnaster will purchase the surplus water 
made available by the Overlying (Non-Agricultural) Pool water on behalf of the members of the 
Appropriative Pool on an armual basis at 92% of the then-prevailing "MWD Replenishment 
Rate" and each member of the Appropriative Pool shall complete its payment for its determined 
share of water made available by June 30 of each year. 

(e) Any surplus water cumulatively made available by all members oftl1e Overlying 
(Non-Agricultural) Pool that is not purchased by Waterrnaster after completion of the process set 
forth herein will be pro-rated among the members of the Pool in proportion to the total quantity 
offered for transfer in accordance with this provision and may be retained by the Overlying 
(Non-Agricultural) Pool member without prejudice to the rights of the members of the Pool to 
make further beneficial us or transfer of the available surplus. 

(f) Each Appropriator shall only be eligible to purchase their pro-rata share under this 
procedure if the party is: (i) current on all their assessments; and (ii) in compliance witll the 

OBMP. 

(g) The right of any member of the Overlying (Non-Agricultural) Pool to transfer 
water in accordance with this Paragraph 9(a)-(c) in any year is dependent upon Watennaster 
making a fincling that the member of fue Overlying (Non-Agricultural) Pool is using recycled 
water where it is both physically available and appropriate for the designated end use in lieu of 
pumping groundwater. • 

(h) Notlling herein shall be construed to affect or limit tile rights of any Party to offer 
or accept an assignment as authorized by tl1e Judgment Exhibit "G" paragraph 6 above, or to 
affect the rights of any Party under a valid assignment." 
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Attachment "J" 

JUDGMENT AMENDMENT 
to Exhibit I 

Exhibit "I" "ENGINEERING APPENDIX" is amended to read as follows: 

1. Basin Management Parameters. In the process of implementing the physical 
solution, Watermaster shall consider the following parameters: 

(a) Pumping Patterns. Chino Basin is a common supply for all persons and 
agencies utilizing its waters. lt is an objective in management of the Basin's waters that no 
producer be deprived of access to said waters by reason of unreasonable pwnping patterns, nor 
by regional or localized recharge of replenishment water, insofar as such result may be 
practically avoided. 

(b) Water Quality. Maintenance and improvement of water quality is a prime 
consideration and function of management decisions by Watermaster. 

(c) Economic Considerations. Financial feasibility, economic impact and the 
cost and optimum utilization of the Basin's resources and the physical facilities of the parties are 
objectives and concerns equal in importance to water quantity and quality parameters. 

2. Hydraulic Control nod Re-Operation. In accordance with the purpose and 
objective of the Physical Solution to "establish a legal and practical means for malcing the 
maximum reasonable beneficial use of the waters of the Chino Basin" (paragraph 39) including 
but not limited to the use and recapture of reclaimed water (paragraph 49(a) ) and the identified 
Basin Management Parameters set forth above, Watermaster will manage the Basin to secure and 
maintain Hydraulic Control through controlled overdraft. 

(a) Hydraulic Control. "Hydraulic Control" means the reduction of 
groundwater discharge from the Chino North Management Zone to the Santa Ana River to de 
minimus quantities. The Chino North Management Zone is more fully described and set forth in 
Attachment 1-1 to this Engineering Appendix. By obtaining Hydraulic Control, Watermaster 
will ensure that the water management activities in the Chino North Management Zone do not 
cause materially adverse impacts to the beneficial uses of the Santa Ana River downstream of 
Prado Dam. 

(b) Re-Operation. "Re-Operation" means the controlled overdraft of the 
Basin by the managed withdrawal of groundwater for the Desalters and the potential increase in 
the cumulative un-replenished Production from 200,000 acre-feet authorized by paragraph 3 
below, to 600,000 acre feet for the express purpose of securing and maintaining Hydraulic 
Control as a component of the Physical Solution. 
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[I] The increase in the controlled overdraft herein is separate from and 
in addition to the 200,000 acre-feet of accumulated overdraft authorized in paragraph 3(a) and 
3(b) below over the period of 1978 through 20 I 7. 

[2] "Desalters" means the Chino I Desalter, the Chino I Expansion, the 
Chino 11 Desaller and Future Desalters, consisting of all the capital facilities and processes that 
remove salt from Basin water, including extraction wells and transmission facilities for delivery 
of groundwater to the Desalter. Desaller treatment and delivery facilities for the desalted water 
include pumping and storage facilities and treatment and disposal capacity in the Santa Ana 
Regional Interceptor. 

[3) The groundwater Produced through controlled overdraft pursuant 
to Re-Operation does not constitute New Yield or Operating Safe Yield and it is made available 
under the Physical Solution for the express purpose of satisfying some or all of the groundwater 
Production by the Dcsalters until December 3 I, 2030. ("Period of Re-Operation"). 

[ 4] The operation of the Desalters, the Production of groundwater for 
the Desalters and the use of water produced by the Desalters pursuant to Re-Operation are 
subject to the limitations that may be set forth in Watermaster Rules and Regulations for the 
Desalters. 

(5) Watermaster will update its Recharge Master Plan and obtain 
Court approval of its update, to address how the Basin will be contemporaneously managed to 
secure and maintain Hydraulic Control and operated at a new equilibrium at the conclusion of 
the period of Re-Operation. The Recharge Master Plan shall contain recharge projections and 
summaries of the projected water supply availability as well as the physical means to accomplish 
recharge projections. The Recharge Master Plan may be amended from time to time with Court 
approval. 

(6) Re-Operation and Watermaster's apportionment of controlled 
overdraft in accordance with the Physical Solution will not be suspended in the event that 
Hydraulic Control is secured in any year before the full 400,000 acre-feet has been Produced 
without Replenishment, so long as: (i) Watermaster has prepared, adopted and the Court has 
approved a contingency plan that establishes conditions and protective measures that will avoid 
unreasonable and unmitigated material physical harm to a party or to the Basin and that equitably 
disttibutes the cost of any mitigation atttibutab)e to the identified contingencies; and (ii) 
Watermaster is in substantial compliance with a Court approved Recharge Master Plan. 

3 Operating Safe Yield. Operating Safe Yield in any year shall consist of the 
Appropriative Pool's share of Safe Yield of the Basin, plus any accumulated overdraft of the 
Basin which Watermaster may authorize under 3(a) and 3(b) below. In adopting the Operating 
Safe Yield for any year, Watermaster shall be limited as follows: 

2 
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(a) Accumulated Overdraft. During this Judgment and Physical Solution, the 
overdraft accumulated from and after the effective date of the Physical Solution and resulting 
from an excess of Operating Safe Yield over Safe Yield shall not exceed 200,000 acre feet. 

(b) Quantitative Limits. In no event shall Operating Safe Yield in any year be 
less than the Appropriative Pool's share of Safe Yield, nor shall it exceed such share of Safe 
Yield by more than I 0,000 acre-feet. The Initial Operating Safe Yield is hereby set at 54,834 
acre-feet per year. Operating Safe Yield shall not be changed upon less than five (5) years' 
notice by Watermaster. 

Nothing contained in this paragraph shall be deemed to authorize directly or indirectly, 
any modification of the allocation of shares in Safe Yield to the overlying pools, as set forth in 
Paragraph 44 of the Judgment. 

4. Groundwater Storage Agreements. Any agreements authorized by 
Watermaster for Storage of supplemental water in the available groundwater storage capacity of 
Chino Basin shall include, but not be limited to: 

(a) The quantities and term of the storage right. 

(b) A statement of the priority or relations of said right, as against overlying 
or Safe Yield uses, and other storage rights. 

(c) The procedure for establishing delivery rates, schedules and procedures 
which may include: 

(1) spreading or injection, or 

(2) in lieu deliveries of supplemental water for direct use. 

(d) The procedures for calculation of losses and annual accounting for water 
in storage by Watennaster. 

(e) The procedures for establishment and administration of withdrawal 
schedules, locations and methods. 

3 
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PEACE ll AGREEMENT: 
PARTY SUPPORT FOR WATERMASTER'S OBMP 

IMPLEMENTATION PLAN,
SETTLEMENT AND RELEASE OF CLAIMS 

REGARDING FUTURE DESALTERS 

WHEREAS, paragraph 41 of the Judgment entered in Chino Basi11 :Municipal Water 
Disb·ict v. City of Chino (San -Bernardino Superior Court Case No. 51010) grants Watermaster, 
with the advice of the Advisory and Pool Committees, "discretionary powers in order to 
implement an Optimum Basin Management Program ("OBMP") for the Chino Basin"~ 

WHEREAS, the Parties to the Judgment executed an agreement resolving their 
differences and pledging their support for Watermaster actions in accordance with specific terms 
in June of 2000 ("Peace Agreement"); 

WHEREAS, Wateanaster approved Resolution 00-05, and thereby adopted the goals and 
objectiYes of the OBMP, the OBMP Implementation Plan and committed to act in accordance 
with the terms of the Peace Agreement; 

WHEREAS, pursuant to Article IV, paragraph 4.2, each of the parties to the Peace 
Agreement agreed not to oppose Watermaster's adoption and implementation of the OBMP 
Implementation Plan attached as Exhibit "B" to the Peace Agreement, 

WHEREAS, the Peace Agreement, the OBMP Implementation Plan and the Chino Basin 
Watermaster Rules and Regulations contemplate further actions by Watermaster in furtherance 
of its responsibilities under paragraph 41 of the Judgment and in accordance with the Peace 
Agreement and the OBMP Implementation Plan; 

WHEREAS, the Parties to the Peace Agreement made certain commitments regarding 
the funding, design, construction and operation of Future Desalters; 

WHEREAS, after receiving input from its stakeholders in the form of the Stakeholder's 
Non-Binding Term Sheet, Watennaster has proposed to adopt Resolution 07-05 attached as 
Exluoit "I" hereto to further implement the OBMP through a suite of measures commonly 
referred to and herein defined as "Peace II Measures", including but not limited to the 2007 
Supplement to the OBMP, the Second Amendment to the Peace Agreement, amendments to 
Watennater's Rules and Regulations, the purchase and sale of water within the Overlying (Non
Agricultural) Pool and certain Judgment amendments; and 

NOW, THEREFORE, in consideration of the mutual promises specified herein and by 
conditioning their performance under this Agreement upon the conditions precedent set forth in 
Article ill herein, the Watermaster Approval, and Court Order, and for other good and valuable 
consideration, the Parties agree as follows: 

1 
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ARTICLE I 
DEFINITIONS AND RULES OF CONSTRUCTION 

I. 1 Definitions. 

(a) ' 'Desalters" means Desalters and Future Desalters collectively, as defined in the 
Peace Agreement. • 

(b) "Hydraulic Control" means the reduction of groundwater discharge from tbe 
Chino North Management Zone to the Santa Ana River to de minimus quantities. 
The Chino North Management Zone is defined in the 2004 Basin Plan amendment 
(RWQCB resolution R8-2004-001) attached hereto as Exhibit "B." 

(c) "Leave Behind" means a contn"bution to the Basin from water held in storage 
within the Basin under a Storage and Recovery Agreement that may be 
established by Watemiaster from time to time that may reflect any or all of the 
following: (i) actual losses; (ii) equitable considerations associated with 
Watermaster's management of storage agreements; and (iii) protection of the 
long-term health of the Basin against the cumulative impacts of simultaneous 
recovery of groundwater under all storage agreements. 

(d) • Re-Operation" means the controlled overdraft of the Basin by the managed 
withdrawal of groundwater Production for the Desalters and the potential increase 
in the cumulative un-replenished Production from 200,000 authorized by 
paragraph 3 of the Engineering Appendix Exhibit I to the Judgment, to 600,000 
acre feet for the express purpose of securing and maintaining Hydraulic Control 
as a component of the Physical Solution. 

( e) Unless otherwise expressly provided herein, all definitions set forth in the Peace 
Agreement and the Judgment are.applicable to the terms as they are used herein. 

1.2 Rules of Construction. 

(a) Unless the context clearly requires otherwise: 

(i) The plural and singular forms include the other; 

(ii) "Shall," "will," "must," and "agrees" are each mandatory; 

(iii) "May" is permissive; 

(iv) "Or" is not exclusive; 

(v) "Includes" and "including" are not limiting; and 

(vi) "Between" includes the ends of the identified range. 

2 
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(b) Headings at the beginning of Articles, paragrapbs and subparagraphs of this 
Agreement are solely for the convenience of the Parties, are not a part of this 
Agreement and shall not be used in construingi l 

(c) The masculine gender shall include the feminine and neuter genders and vice 

versa. 

(d) The word "person" shall include individual, partnership, corporation, limited 
liability company, business trust, joint stock company, trust, unincorporated 
association, joint venture, governmental authority, water district and other entity 
of whatever nature. 

(e) Reference to any agreement (including this Agreement), document, or instrument 
means such agreement, document, instrument as amended or modified and in 
effect from time to time in accordance with the terins thereof and, if applicable, 
the terms thereof. 

(f) Except as specifically provided herein, reference to any law, statute or ordinance, 
regulation or the like means such law as amended, modified, codified or 
reenacted, in whole or in·part and in effect from time to time, including any rules 
and regulations promulgated thereunder. 

ARTICLE II 
COMPLIANCEWITHCEOA 

2.1 Project Description. Toe proposed project description regarding the design, permitting, 
construction and operation of Future Desalter, securing Hydraulic Control through Basin 
Re-Operation is set forth in Attachment "A" to Watermaster Resolution 07-05 attached 

hereto as Exhibit "I." 

2.2 Acknowled!!ment of IEUA as the Lead A2ency for CEOA Review. IEUA has been 
properly designated as the "Lead Agency" for the purposes of completing environmental 
assessment and review of the proposed project. 

2.3 Commitments are Consistent with CEOA. The Parties agree and acknowledge that no 
commitment will be made to carry out any "project'' under the amendments to the OBMP 
and within the meaning of CEQA unless and until the environmental review and 
assessment that may be required by CEQA for that defined "project'' have been 

completed. • 

2.4 Reservation of Discretion. Execution of this Agreement is not intended to commit any 
Party to undertake a project without compliance with CEQA or to commit the Parties 
individually or collectively to any specific course of action, which would result in the 
present approval of a future project 

2.5 No Prejudice by Comment or Failure to Comment. Nothing contained in environmental 
review of the Project, or a Party's failure to object or comment thereon, shall limit any 

3 
SB ~ 7966 vhOODS0.0001 



October 25, 2007 

Party's right to allege that "Material Physical Injury" will result or has resulted from the 
implementation of the OBMP or its amendment. 

ARTICLE ill 
CONDITIONS PRECEDENT 

3.1 Performance Under Articles IV-XII is Subject to Satisfaction of the Conditions 
Precedent. Each Party's obligations under this Agreement are subject to the satisfaction 
of the following conditions precedent on or before the dates specified below, unless 
satisfaction or a specified condition or conditions is waived in writing by all other Parties: 

(a) Watermaster approval of Resolution 07-05 in a form attached hereto as Exhibit 
ul," including the following Attachments thereto 

(i) the amendments to the Chino Basin Watermaster Rules and Regulations 
set forth in Attachment "F' thereto. 

(ii) the 2007 Supplement to the OBMP Implementation Plan set forth in 
Atlachment "D" thereto. 

(iii) the amendments to the Judgment set forth in Attachments "H, I, and J" 
thereto. 

(iv) the Second Amendment to the Peace Agreement set forth in Attachment 
l'L" thereto. 

(v) the Purchase and Sale Agreement for the Purchase of Water by 
Watermaster From the Overlying (Non-Agricultural) Pool as set forth in 
Attachment G thereto. 

(b) The execution oftbe proposed Second Amendment to the Peace Agreement by all 
Parties to lhe Peace Agreement . 

( c) Court approval of the proposed Judgment Amendments and a further order of the 
Court directing Watermaster to proceed in accordance with the terms of the Peace 
ll Measures as embodied in Resolution 07-05. 

ARTICLE IV 
MUTUAL ACKNOWLEDGEMENT AND COVENANTS 

4.1 Acknowledement of Peace TI Measures. The collective actions ofWaterrnaster set forth 
in Watermaster Resolution 07-05 and the Attachments thereto (Peace II Measures) 
constitute further actions by W aterinaster in implementing the OBMP in accordance with 
the grant and limitations on its discretionary authority set forth under paragraph 41 of the 
Judgment • 

4.2 Non-Ooposition. No Party to this Agreement shall oppose Watermaster's adoption of 
Resolution 07-05 and implementation of the Peace II measures as embodied therein 
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including the Judgment Amendments, Amendments to the Peace Agreement, the 2007 
Supplement to the OBMP Implementation Plan and Amendments to the Chino Basin 
Watennaster's Rules and Regulations or to Watermaster's execution of memoranda of 
agreement that are not materially inconsistent with the terms contained therein. 
Notwithstanding this covenant, no party shall be limited in their right of participation in 
all functions ofWateanaster as they are provided in the Judgment or to preclude a Party 
to the Judgment from seeking judicial review ofWatermaster determinations pursuant to 
the Judgment or as otherwise provided in this Agreement 

4.3 Consent to Amendments. Each Party expressly consents to the Judgment amendments 
and modifications set forth in Watermaster's Resolution 07-05. 

4.4 Non-Agricultural Pool Intervention. The Parties acknowledge and agree that any Party to 
the Judgment shall have the right to purchase Non-Agricultural overlying property within 
the Basin and appurtenant water rights and to intervene in the Non-Agricultural Pool. 

5.1 

5,2 

5.3 

5 

ARTICLEV 
FUTURE DESALTERS 

Purpose .. Watermaster plans to coordinate and the Parties to the Judgment plan to arrange 
for the physical capacity and potable water use of water from the Desalters. Desalters in 
existence on the effective date .of this Agreement will be supplemented to provide the 
required capacity to cwnulatively produce approximately 40,000 acre-feet per year of 
groundwater from the Desalters by 2012. 

2007 Supplement to the OBMP Implementation Plan. The OBMP Implementation Plan 
will be supplemented as set forth in the 2007 Supplement to the OBMP Implementation 
Plan to reflect that Western Municipal Water District ("WMWD"), acting independently 
or in its complete discretion with the City of Ontario ("Ontario") or the Jurupa 
Community Services District ("Jurupa") or both, will exercise good faith and reasonable 
best efforts t o arrange for the design, planning, and construction of Future Desalters in 
accordance with the 2007 Supplement to the OBMP Implementation Plan, to obtain 
Hydraulic Control, further Re-Operation and support the Future Desalters. 

Implementation. WMWD, acting independently or in its complete discretion with 
Ontario, Jurupa, or both, \vill exercise good faith and reasonable best efforts to arrange 
for the design, planning, and construction of Future Desalters in accordance with the 
2007 Supplement to the OBMP Implementation Plan, to account for Hydraulic Control, 
Re-Operation and Future Desalters. 

(a) WMWD, acting independently or in its complete discretion with Ontario or 
Jurupa or both, will exercise good faith and reasonable best efforts to proceed in 
accordance with the timeline for the completion of design, permitting, finance and 
construction as attached hereto as Exlullit "2" 

(b) WMWD, acting independently or in its complete discretion with the City of 
Ontario or the Jurupa Community Services District or both, will provide quarterly 
progress reports to Watermaster and the Court 
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5.4 Project Description. The f uture Desalters will add up lo 9 mgd to existing Desalters. 
This will include production capacity from new groundwater wells tl1at will be located in 
the Southerly end of the Basin, as depicted in Exlubit "3" attached hereto and 
incorporated herein by this reference. The final design and construction of Future 
Desalters may depend on the terms and conditions that may be :freely arrived at by fair 
bargaining among WMWD and the Chino Basin Desalter Authority ("CDA'') or whether 
it is required to build stand-alone facilities or both. There are material yield benefits to 
the Parties to the Judgment that are acnieved by obtaining Hydraulic Control through 
Basin Re-Operation. The extent of these benefits is somewhat dependent upon the final 
location of new production facilities within the southerly end of the Basin. Accordingly, · 
Watermaster will ensure that the location of Future Desalter groundwater production 
facilities will acliieve both Hydraulic Control and maximize yield enhancement by their 
location emphasizing .groundwater production from the Southerly end of the Basin. 

5.5 hno)ementing A1rreements. Within twenty-four (24) months of the effective date, 
WMWD, acting independently or in its complete discretion with the City of Ontario or 
the Jurupa Community Services District or both, will exercise good faith and reasonable 
best efforts to complete final binding agreement(s) regarding future Desalters that 
includes the following key terms: 

(a) Arrangements for WMWD's purchase of product water from CDA; 

(bl Arrangements with CDA, Jurupa and other Chino Basin parties for the common 
use of existing facilities, if any; 

( c) Arrangement with the owners of the SARI line; 

(d) Arrangements with tl1e Appropriative Pool regarding the apportionment of any 
groundwater produced as controlled overdraft in accordance with the Physical 
Solution between Desalters I, Desalters l1 oii the one hand and the Future 
Desalters on the other han.d; 

(e) WMWD's payment to Watermasterto reimburse Parties to the Judgment for their 
historical contrtbutions towards the OBMP, if any; 

(f) The schedule for approvals and project completion. 

5.6 Reservation of Discretion. Nothing herein shall be construed as committing WMWD, or 
any members of CDA to take any specific action(s) to accommodate the needs or requests 
of the other, Watermaster, or any Party to the Judgment, whatever tl1e request may-be. 

5.7 Condition Subsequent WMWD's obligation to execute a binding purchase agreement 
with CDA or to independently develop the Future Desalters is subject to the express 
condition subsequent that the total price per acre-foot of water delivered must not be 
projected to exceed the sum of the following: (i) the full MWD Tier II Rate; (ii} the 
MWD Treatment Surcharge calculated in terms of an annual average acre-foot charge; 
and (iii) $150 (in 2006 dollars) per acre-foot of water delivered to account for water 
supply reliability. 
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(a) The full acre-foot cost to Western for Capital and O&M (assuming the priority 
allocation of controlled overdraft), includes: 

(i) the delivery of the desalted water to its Mockingbird Reservoir or directly 
to the City of Norco, 

(ii) any applicable ongoing Watermaster assessments, payments to CDA and 
JCSD and for SARI utilization. 

(b) Provided that if third-party funding, grants and a MWD subsidy under the Local 
Resources Program or otherwise should reduce Western's costs to an amount 
which is $75 (Ill 2006 dollar~) below the cap described in paragraph 5.5, Western 
will transmit an amount equal to fifty (50) percent of the amount less than the 
computed price cap less $75 (in 2006 dollars) to Wa:termaster. 

(c) Western may elect to exercise its right of withdrawal under this paragraph 5.7 
within 120 days following the later of: ()) completion of preliminary design; or 
(2) the certification of whatever CEQA document is prepared for the project, but 
not later than sixty ( 60) days thereafter and in no event after a binding water 
purchase agreement bas been executed. 

5.8 Limitations. The operation of the Future Desalters will be subject to fue following 
limitations: 

7 

(a) Well Location. New groundwater production facilities for the Future Desalters 
will be located in the southern end of the Basin to acbieve the dual purpose of 
obtaining Hydraulic Control and increasing Basin yield. 

(i) New wells will be constructed in the shallow aquifer system among 
Desalter I wells No. l through 4 and west ofDesalter L 

(ii) So long as these wells produce at least one-half of the Future Desalter 
groundwater, the Future Desalters shall be entitled to first priority for the 
allocation of the 400,000 acre-feet of controlled overdraft authorized by 
th.e Judgment Amendments to Exhibit l. 

(b) Export. The export of groundwater from the Basin must be minimized. WMWD 
will present a plan for export minimization to the Watermaster for review and 
approval prior to operation of the Future Desalters. 

(i) Waterroasterwill account for water imported and exported by WMWD. 

(ii) Watermaster will prepare an initial reconciliation of \VMWD's imports 
and exports at the end of the first teo (10) years of operatioo and every 
year thereafter to determine whether a "net export" occurred. 
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(iii} WMWD will pay an assessment, if any, on all "net ex.ports" in accordance 
with Judgment Exlu"bit "H," paragraph 7(b} after the initial reconciliation 
is completed at the end of the first ten (IO} years of operation. 

ARTICLE VI 
GROUNDWATER PRODUCTION BY AND 

REPLENISHMENT FORDESALTERS 

6. 1 AcknowledlllTlent. The Parties aclmowledge that the hierarchy for providing 
Replenishment Water for the Desalters is set forth in Article vn, paragraph 7.5 of the 
Peace Agreement, and that this section controis the sources of water that will be offered 
to offset Desalter PTOduction. 

6.2 Peace II Desalter Production Offsets. To facilltate Hydraulic Control through Basin Re
Operation, in accordance with the 2007 Supplement io the OBMP Implementation Plan 
and the amended Exhibits G and 1 to the Judgment, additional sources of water will be 
made available for purposes of Desalter Production and thereby some or all of a 
Replenishment obligation. With these available sources, the Replenishment obligation 
attributable to Desalter production in any year will be determined by Watennaster as 
follows: 

8 

(a} Watermaster will calculate the total Desalter Production for fue preceding year 
and then apply a credit against the total quantity from: 

(i) the Kaiser account (Peace Agreement Section 7.5(a}.}; 

(ii} dedication of water from the Overlying (Non-Agricultural} Pool Storage 
Account or from any contn"bution arising from an annual authorized 
Physical Solution Transfer in accordance with .amended Exlu"bit G to the 
Judgment; 

(iii} New Yield (other than Stormwater (Peace Agreement Section 7.S(b)); 

(iv} any declared losses from storage in excess of actual losses enforced as a 
"Leave Behind"; 

(v) Safe Yield that may be contributed by the parties (Peace Agreement 
Section 7.5(c)}; 

(vi} any Production of groundwater attn"butable to the controlled overdraft 
authorized pursuant to amended Exhibit I to the Judgment. 

(b} To the extent available credits are insufficient to fully offset the quantity of 
groundwater production attributable to the Desalters, Watennaster will use water 
or revenue obtained by levying the following assessments among the members of 
the Overlying (Non-Agricultural} Pool and the Appropriative Pool to meet any 
remaining replenishment obligation as follows. 
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(i) A Special OBMP Assessment against the Overlying (Non-Agricultural) 
Pool as more specifically authorized and desc.nbed in amendment to 
Exhibit "G" p8l1\graph 8(c) to the Judgment will be dedicated by 
Watermaster to further off-set replenishment of the Desalters. However, 
to the extent there is no remaining replenishment obligation attributable to 
the Desalters in any year after applying the off-sets set forth in 6.2(a), the 
OBMP Special Assessment levied by Watermaster will be distributed as 
provided in Section 92 below. The Special OBMP Assessment will be 
assessed pro-rata on each member's share of Safe Yield, followed by 

(ii) A Replenishment Assessment aga:inst the Appropriative Pool, pro-rats 
based oo each Producer's combined total share of Operating Safe Yield 
and the previous year's actual production. Desalter Production is 
excluded from this calculation. However, if there is a material reduction 
in the net cost of Desalter product water to the purchasers of product 
water, Waterrnaster may re-evaluate whether to continue the exclusion of 
Desalter Production but only after giving due regard to the contractual 
commitment of the parties. 

(iii) The quantification of any Party's share of Operafing Safe Yield does not 
include the result of.any land use conversions. 

( c) The rights and obligations of the parties, whatever they may be, regarding· 
Replenishment Assessments attnbutable to all Desalters and Future Desalters in 
any renewal term of the Peace Agreement are expressly reserved and not altere<l 
by this Agreement 

ARTICLE VU 
YIELD ACCOUNTING 

7.1 New Yield Attributable to Desalters. Watermaster will make an annual finding as to the 
quantity of New Yield that is made available by Basin Re-Operation including that 
portion ibat is specifically attributable to the Existing and Future Desalters. Any 
·subsequent recalculation of New Yield as Safe Yield by Waterrnaster will not change the 
priorities set forth above for offsetting Desalter production as set forth in Article VII, 
·Secfion 7 .5 of the Peace Agreement. For the initial term of the Peace Agreement, neither 
Watermaster nor the Parties will request that Safe Yield be recalculated in a manner that 
incorporates New Yield attributable to the Desalters into the determination of Safe Yield 
so that this source of supply will be available for Desalter Production rather than for use 
by individual parties to the Judgment. 

7.2 Anportionment of Controlled Overdraft. Within twelve (12) months of the court 
approval and no later than December I, 2008, with facilitation by Watermaster, WMWD 
and the Appropriative Pool will establish by mutual agreement the portion of the 400,000 
acre-feet of the controlled overdraft authorized by the amendment to Exlul>it "r' to the 
Judgment that will be allocated among the Desalters and pursuant to a proposed schedule. 
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10 

(a) To the extent the groundwater wells for the Future Desalters pump at least fifty 
(50) percent groundwater from 1he southern end of the Basin as set for1h in 
Exhibit "3" the Future Desalters will be entitled to first priority to the controlled 
overdraft authorized by the amendment to Exhi"bit "I" to the Judgment. 

(b) WMWD and the Appropriative Pool will exercise good faith and reasonable best 
efforts to arrive at a fair apportionment. Relevant considerations in establishing 
the apportionment include, but are not limited to: (i) the nelCUS between the 
proposed expansion and achieving Hydraulic Control;(Ii) the nexus between the 
project and obtaining increased yield; (iii) the identified capital costs; (iv) 
operating and maintenance expenses; and (iv) the availability of third-party 
funding. 

(c) The parties will present any proposed agreement regarding apportionment to 
Watermaster. Watermaster will provide due regard to any agreement between 
WMWD and fue Appropriative Pool and approve it so long ·as the proposal phases 
the Re-Operation over a reasonable period of time to secure the physical condition 
of Hydraulic Control and will achieve the identified yield benefits while at the 
same time avoiding Material Physical Injury or an inefficient use of basin 
resources. 

(d) If WMWD and the Appropriative Pool do not reach agreement on apportionment 
of controlled overdraft to Future Desalters, then no later than August 31, 2009, the 
members of the Appropriative Pool \vill submit a plan to Watermaster that 
achieves the identified goals of increasing the physical capacity of the Desalters 
and potable water use of approximately 40,000 acre-feet of groundwater 
prodnction from the Desalters from the Basin no later than 2012. The 
Appropriative Pool proposal must demonstrate how it bas provided first priority 
to the Future Desalters if the conditions of paragraph 7.2(a) are met. 

(e) Watermaster will have discretion to apportion the controlled overdraft under a 
schedule that reflects the needs of the parties and the need for economic certainly 
and the factors set for1h in Paragraph 7.2(a) above. Watermaster may exercise its 
discretion to establish a -schedule for-Basin Re-Operation that best meets the needs 

• of the Parties to the Judgment and the physical conditions of the Basin, including 
but not limited to such methods as "ramping up," "ramping down," or "straight
lining." 

(i) An initial schedule will be approved by Watermaster and submitted to the 
Court concurrent with Watermaster Resolution 07-05. 

(ii) Watermaster may approve and request Court approval of revisions to the 
initial schedule if Watermaster's approval and request are supported by a 
technical report demonstrating the continued need for access to controlled 
overdraft, subject to the limitations set for1h in amended Exhibit "r' to the 
Judgment and the justification for the amendment. 

SB 447966 ~I :OOSJS0.0001 



October 25, 2007 

7.3 Suspension. /vJ evaluation of Watermaster's achievement of Basin outflow conditions, 
achievement of Hydraulic Control and compliance with Regional Board orders will be 
completed annually by Watennaster. Re-Operation and Watennaster's apportionment of 
controlled overdraft will not be suspended in the event that Hydraulic Control is secured 
in any year before the full 400;000 acre-feet bas been produced so long as: (i) 
Watermaster bas prepared, adopted and the Court bas approved a contingency plan that 
establishes conditions and protective measures to avoid Material Physical Injury and that 
equitably distnllutes the cost of any mitigation attnllutab1e to the identified contingencies, 
and (ii) Watermaster is in substantial compliance with a Court approved Recharge Master 
Plan as set forth in Paragraph 8.1 below. 

7.4 Storaee: Uniform Losses. The Parties acknowledge that Watermaster has assessed a two 
(2)-percent loss on all groundwater presently held in storage to reflect the current 
bydrologic condition. As provided in the Peace Agreement, Watermaster will continue to 
maintain a minimum 2 (two) percent loss until substantial evidence exists tn warrant the 
imposition of another loss factor. lioweyer, the Parties further acknowledge and agree 
that losses have been substantially reduced through -the OBMP Implementation Plan and 
fue operation of Desalters I and II and that once Hydraulic Control is achieved outflow 
and losses from the Basin will have been limited to de minimis quantities. Therefore, 
Watennaster may establish uniform losses for all water held in storage based on wbether 
the Party has substantially contnlluted to Watermaster reducing losses and ultimately 
securing and maintaining Hydraulic Control. 

11 

(a) Pre-Implementation .of the Peace A2reement. The uniform annual loss (leave 
behind) of six (6) percent will be applied to all storage acconnts to address actual 
losses, management and equitable considerations arising from the implementation 
of the Peace Agreement, the O~MP Implementation Plan, the 2007 Supplement 
to the OBMP Implementation Plan, including but not limited to the Desalters and 
Hydraulic Control unless the Party holding the storage acconnt: (i) has previously 
contnlluted to the implementation of the OBMP as ·a Party to the Judgment, is in 
compliance wifu their continuing covenants under fue Peace Agreement or in lieu 
thereof they have paid or delivered to Watermaster "financial -equivalent" 
consideration to offset the cost of past performance prior to the implementation of 
the OBMP and (ii) promised continued future compliance with Watermaster 
Rules and Regulations. In the event that a Party satisfies 7.4(a)(i) and7.4(a)(ii) 
they will be assessed a minimum loss of two (2) percent against all water held fo 
storage to reflect actual estimated losses. Watermaster's evaluation of 1he 
sufficiency of any consideration or financial equivalency may take into account 
the fact that one or more Parties to the Judgment are not similarly situated. 

(b) Post-Hydraulic Control. Following Watennaster's determination that it bas 
achieved Hydraulic Control and for so long as Watennaster continues to sustain 
losses from the Basin to the Santa Ana River at a de minimis level (Jess than one 
(1) percent), any Party to the Judgment (agency, entity or person) may qualify for 
the Post-Hydraulic Control uniform loss percentage ofless than 1 percent if they 
meet the criteria of7.4(a)(i) and 7.4(a)(ii) above. 
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7.5 

8.1 

a 

12 

Allocation of Losses. Any losses from storage assessed as a Leave Behind in excess of 
actual losses ("dedication quantity") will be dedicated by Watennaster towards 
groundwater Production by the Desalters to thereby avoid a Desalter replenishment 
obligation that may then exist i11 the year of recovery. Any dedication quantity which is 
not required to offset Desalter Production in the year in which the loss is assessed, will be 
made available to the members of the Appropriative Pool. The dedication quantity will 
be pro-rated among the members of the Appropriative Pool in accordance with each 
Producer's combined total share of Operating Safe Yield and the previous year's actual 
production. However, before any member of the Appropriative Pool may receive a 
clistnoution of any dedication quantity, they must be in full compliance with the 2007 
Supplement to the OBMP Implementation Plan and current in all applicable Watermaster 

assessments. 

ARTICLE VIII 
RECHARGE 

Update to the Recharge Master Plan. Watermaster will update and obtain Court approval 
of its update to the Recharge Master Plan to address how the Basin will be 
contemporaneously managed to .secure and maintain Hydraulic Control and subsequently 
operated at a new equilibrium at the conclusion of the period of Re-Operation. The 
Recharge Master Plan will be jointly approved by IEUA and Watermaster and shall 
contain recharge estimations and summaries of !be-projected water supply availability as 
well as the physical means to accomplish the recharge projections. Specifically, the Plan 
will reflect an appropriate schedule for planning, design. and physical improvements as 
may be required to provide reasonable assurance that following the full beneficial use of 
the groundwater withdrawn in accordance with the Basm Re-Operation and authorized 
controlled overdraft, that sufficient Replenishment capability exists to meet the 
reasonable projections of Desalter Replenishment obligations. With the concurrence of 
IEUA and Watecmaster, the Recharge Master Plan will be updated and amended as 
frequently ·as necessary with Court approval and not Jess than every five (5) years. Costs 
incurred in the design, permitting, operation and maintenance of recharge improvements 
will be apportioned in accordance with the following principles. 

Operations and Maintenance. All future operations and maintenance costs 
attributable to all recharge facilities utilized for recharge of recycled water in 
whole or in part unfunded from third party sources, will be paid by the Inland 
Empire Utilities Agency ("IEUA'') and Watermaster. Toe contribution by IEUA 
will be determined annually on the basis of the relative proportion of recycled 
water recharged bean; to the total recharge from all sources in the prior year. For 
example, if 35 percent of total recharge in a single year is from recycled water, 
then IEUA will bear 35 percent of the operations and maintenance costs. All 
remaining unfunded costs attributable to the facilities used by Watecmaster will 
be paid by WateI1Daster. 

1. IEUA reserves discretion as to how it assesses its share of 

costs. 
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ii. Watennaster will apportion its costs among the members of 
the stakel1olders in accordance with Production, excluding Desalter 
Production. 

111. The operations and maintenance costs of water recharged 
by aquifer storage and recovery will not be considered in the 
calculation other than by express agreement. 

b. Capital. Mutually approved capital improvements for recharge basins that 
do or can receive recycled water constructed pursuant to the Court approved 
Recharge Master Piao, if any, will be financed through the use of third party 
grants and contnoutions if .avmlable, with any unfunded balance being 
apportioned 50 percent each to !EUA and Watermaster. The Watermaster 
contnoution shall be allocated according to shares of Operating Safe Yield. All 
remaining unfunded costs attnoutable to the facilities used by Watermaster will 
be paid by Watermaster. 

8.2 Coordination. The members of the Appropriative Pool will coordinate the development 
of their respective Urban Water Management Plans and Water Supply Master Plans with 
Watermaster as follows. 

(a) Each Appropriator that prepares an Uxban Water Management Plan and Water 
Supply Plans will provide Watermaster with copies of their existing and proposed 
plans. 

(b) Watermaster will use the Plans in evaluating the adequacy of the Recharge Master 
Plan and other OBMP Implementation Plan program elements. 

(c) Each Appropriator will provide Watermaster with a draft in advance of adopting 
any proposed changes to their Urban Water Management Plans and in advance of 
adopting any material changes to their Water Supply Master Plans respectively in 
accordance with tlle customary notification routinely provided to other lhird 
parties to offer Watermaster a reasonable opportunity to provide informal input 
and informal comment on the proposed changes. 

( d) Any party that experiences the loss or the imminent threatened loss of a material 
water supply source will provide reasonable notice to Watermaster of the 
condition and the expected impact, if any, on the projected groundwater use. 

8.3 Continuing Covenant. To ameliorate any long-term risks attributable to reliance upon 
un-replenisbed groundwater production by the Desalters, the annual availability of any 
portion of the 400,000 acre-feet set aside as controlled overdraft as a component of the 
Physical Solution, is expressly subject to Watermaster making an annual finding about 
whether it is in substantial compliance with the revised Watermaster Recharge Master 
Plan pursuant to Paragraphs 7.3 and 8.1 above. 

13 
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8.4 Acknowledl!1Dent re 6.500 Acre-Foot Suoolernental Recharge. Toe Parties make the 
following acknowledgments regarding the 6,500 Acre-Foot Supplemental Recharge: 

14 

(a) A fundamental premise of the Physical Solution is that all water users dependent 
upon Chino Basin will be allowed to pump sufficient waters from the Basin to 
meet their requirements. To promote ·the goal of equal access to groundwater 
within all areas and sub-areas of the Chino Basin, Waterrnaster bas committed to 
use its best efforts to direct recharge relative to production in each area and sub
area of the Basin and to achieve long-term balance between total recharge and 
discbarge. The Parties acknowledge that to assist Watermaster in providing for 
recharge, the Peace Agreement sets forth a requirement for Appropriative Pool 
purchase of 6,500 acre-feet per year of Supplemental Water for recharge in 
Management Zone I (MZI). Toe purchases have been credited as an aodition to 
Appropriative Pool storage accounts. The water recharged under this program bas 
not been accounted for as Replenishment water. 

(b) Watermaster was required to evaluate the continuance of this requirement in 2005 
by taking into account prov.isions of the Judgment, Peace Agreement and OBMP, 
among all other relevant factors. It bas been determined that other obligations in 
the Judgment and Peace Agreement, including the requirement of bydrologic 
balance and projected replenishment obligations, will provide for sufficient wet
water recharge to make the separate coromi1ment of Appropriative Pool purchase 
of 6,500 acre-feet unnecessary. Therefore, because the recharge target as 
described in the Peace Agreement has been achieved, further purchases under the 
program will cease and Watermaster will proceed with operations in accordance 
with the provisions of paragraphs (c),{d) and (e) below. 

(c) The parties acknowledge that, regardless of Replenishment obligations, 
Watermaster will independenOy detemrine whether to require wet-water recharge 
within MZl to maintain hydrologic balance and to provide equal access to 
groundwater in accordance with tbe1)rovisions of this Section 8.4 and in a manner 
consistent with the Peace Agreement. OBMP and the Long Term Plan for Subsidence.". 
Watennaster will conduct its recharge in a manner to provide hydrologic balance 
within, and will emphasize recharge in MZL Accordingly, the Parties 
aclmowledge and agree that each year Watermaster shall continue to be guided in 
the exercise of its discretion concerning recharge by the principles of bydrologic 

balance. 

(d) Consistent with its overall obligations to manage the Chino Basin to ensure 
hydrologic balance within each management zone, for the duration of the Peace 
Agreement (until June of 2030), Watermaster will ensure that a minimum of 
6,500 acre-feet of wet water recharge occurs within MZ1 on an annual basis. 
However, to the extent that water is unavailable for recharge or there is no 
replenishment obligation in any year, the obligation to recharge 6,500 acre-feet 
will accrue and be satisfied in subsequent years. 

(l) Waterrnaster will implement this measure in a coordinated manner so as to 
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facilitate compliance with other agreements among the parties, including 
but not limited to the Dry-Year Yield Agreements. 

. . 
(2) In preparation of the Recharge Master Plan, Watermaster will consider 

whether existing groundwater production facilities owned or controlled by 
producers within MZl may be us~ in connection with an aquifer storage 
and recovery ("ASR"j project so as to further enhance recharge in specific 
locations and to otherwj_se meet the obj~tives of the Recharge Master 
Plan. • 

(e) Five years from the effective date of the Peace II Measures, Watermaster will 
cause an evaluation of the minimum recharge quantity for MZl. After 
consideration of the information developed in accordance with the studies 
conducted pursuant to paragraph 3 below, the observed experiences in complying 
with the Dry Year Yield Agreements as well as any other pertinent information, 
Watermaster may increase the minimum requirement for MZl to quantities 
greater than 6,500 acre-feet per year. In no circumstance will the commitment to 
rec4arge 6,500 acre-feet be reduced for the duration of the Peace Agreement 

ARTICLE IX 

9.1 Basin Management Assistance. Three Valleys Municipal Water District ("TVMWD") 
shall assist ·in the management ofthe Basin 'through a financial contribution of $300,000 to study 
the feasibility of developing a water supply program within Management Zone 1 of the Basin or 
in connection with the evaluation of Future Desalters. The study will emphasize assisting 
Watermaster in meeting its OBMP hnplementation Plan objectives of concurrently securing 
Hydraulic Control through Re-Operation while attaining Management Zone I subsidence 
management goals. Further, TVMWD bas expressed an interest in participating in future 
projects in the Basin that benefit T\IMWD. If TVMWD wishes to construct or participate in 
such future projects, TVMWD shall negotiate with Watermaster in good faith concerning a 

possible "buy-in" payment 

9 .. 2 

15 

Allocation of Non-Agricultural Pool OBMl' Soecial Assessment 

a For a period often years from the effective date of the Peace II Measures, 
any water (or financial equivalent) that may be contributed from the Overlying 
(Non-Agricultural) Pool in accordance with paragraph 8(c) of Exhibit G to the 
Judgment (as amended) will be apportioned among the members of the 
Appropriative Pool in each year as follows: 

(i) City of Ontario. 
(u) City of Upland 
(iii) Monte Vista Water District 
(iv) City of Pomona 
(v) Marygold Mutual Water Co 
(vi) West Valley Water District 

80 af 
161 af 
213 af 
220af 

16 af 
15 af 

SB 447966 v1:00nSO.OOOI 



October 25, 2007 

(vii) Santa Ana River Water Co. 31 af 

b. In the eleventh year from the effective date of the Peace II Measures and 
in each year thereafter in which water may be available from the Overlying (Non
Agricultural) Pool in excess of jdeotified Desalter replenishment obligations as 
determined in accordance with Section 6.2 above, any excess water (or financial 
equivalent) will be <listributed pro rata among the members of the Appropriative 
Pool based upon each Producer's combined total share of Operating Safe Yield 
and the previous year's actual production. 

ARTICLEX 
SETTLEMENT AND RELEASE 

10.1 Settlement. By its execution of thjs Agreement, the Parties mutually and irrevocably, 
fully settle their respective claims, rights and obligations, wbatever they may be, 
regarwng the design, funding, construction and operation of Future Desalters as set forth 
in and arising from Article VII of the Peace Agreement. 

10.2 Satisfaction of Peace Aereement Obli!!ation Re!!arding Future DesaJters_ The Parties' 
individual and collective responsibilities arising from the Part Vil of the Peace 
Agreement and the OBMP Implementation Plan regarding the planning, design, 
perrrutting, construction and operation of Future Desalters, whatever they may be, are 
unaffecteil by this Agreement. However, upon the completion of a 10,000 MY .(9 mgd) 
expansion of groundwater production and desalting from Desalter II as provided for 
herein, the Parties will be deemed to have satisfied all inruvidual and collective pre
existing obligations arising from the Peace Agreement and the OBMP Implementation 
Plan, whatever they may be, with regard to Future Desalters as described in Part VII of 
the Peace Agreement and the OBMP Implementation Plan. 

I 0.3 Satisfaction of Pomona Crerut. In recognition of the ongoing benefits received by 
TVMWD through the City of Pomona's woo exchange project, as its sole and exclusive 
responsibility, TVMWD will make an annual payment to Waterroaster in an amount 
equal to tbe crew! due the City of Pomona under Peace Agreement Paragraph 5.4(b) ("the 
Pomona Credit"). 

16 

(a) Within .ninety (90) days of each five-year period following the Effective Date of 
this Agreement, in its sole discretion TVMWD shall make an election whether to 
continue or terminate its responsibilities under this paragraph. TVMWD shall 
provide written notice of such election to Watermaster. 

(b) Watermaster will provide an annual invoice to TVMWD for the amount of the 
Pomona Credit. 

( c) Further, in any renewal term of the Peace Agreement, TVMWD will continue to 
make an equivalent financial contribution which TVM\\'D consents to 
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Watermaster's use for the benefit of MZl, subject to the same conditions set forth 
above with respectto TVMWD's payment of the "Pomona Credit". 

(d) In the event TVMWD elects to terminate is obligation under this Paragraph, the 
Peace Agreement and the responsibility for satisfying the Pomona Credit will 
remain uncbangeil and unaffected, other than as it will be deemed satisfied for 
each five-year period that TVMWD bas actually made the specified payment. 

10.4 Release. Upon WMWD's completion of a 10,000 AFY (9 mgd) expansion of 
groundwater production and desalting in. a manner consistent with the parameters set 
forth in this Agreement, each Party, for itself, its successors, assigns, and any and all 
persons talcing by or through it, hereby releases WMWD and IEUA from any and all 
obligations arising from WMWD's and IEUA's responsibility for securing funding, 
designing, and constructing Future Desalters as set forth in or arising exclusively from 
Article VII .of the Peace Agreement and the Program Elements 3, 6, and 7, OBMP 
Implementation Plan only, and each Party knowingly and voluntarily waives all rights 
and benefits which are provided by the terms and provisions of section 1542 of the Civil 
Code of the State of California, or any comparable statute or law which may exist under 
the laws of the State of California, in or arising from WMWD's and IEUA's 
responsibility for securing funding, designing, and constructing Future Desalters as set 
forth in or arising exclusively from Article VII of the Peace Agreement and ·the OBMP 
Implementation Plan onlv. The Parties hereby acknowledge that this waiver is an 
essential and material term of this release. The Parties, and each of them, acknowledge 
that Civil Code section 1542 provides as follows: 

A GENERAL RELEASE DOES NOT E:>..'TEND TO CLAIMS 
WHICH. THE CREDITOR DOES NOT KNOW OR SUSPECT TO 
EXIST IN ms OR HER FAVOR AT THE TIME OF EXECUTING 
THE RELEASE, WHICH IF KNOWN BY HIM OR BER MUST 
HAVE MATERIALLY AFFECTED HIS OR HER SETTLEMENT 
WITH THE DEBTOR. 

Each Party understands and acknowledges that the significance and consequence of this 
waiver of Civil Code section 1542 is the waiver of any presently unknown claims as 
descnoed above, and that if any Party should eventually suffer additional damages arising 
out of the respective claim that Party will not be able to make any claim for those 
additional damages. Further, all Parties to this Agreement aclmowledge that 1hey 
consciously intend these consequences even as to claims for such damages that may exist 
as of the date of this Agreement but which are not known to exist and which, if known, 
would materially affect the Parties' respective decision to execute tlus Agreement, 
regardless of whether the Jack of lmowledge is the result of ignorance, oversight, error, 
negligence, or any other cause. 

I 0.5 Assessments. In view of the substantial investments previously made and contemplated 
by Watermaster and the parties over the term of the Peace Agreement and in particular to 
implement the OBMP, the parties desire substantial certainty regarding Watermaster's 
principles of cost allocation. The principles set forth in the Peace Agreement and the 

17 
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Peace II Measures including those stated herein, constitute a fair and reasonable 
allocation of responsibility among the stakeholders. Accordingly, other than in the event 
of an emergency condition requiring prompt action by Watermaster or to correct a 
manifest injustice arising from conditions not presently prevailing in the Basin and 
unkno~vn to Watermaster and the parties and then only to the extent Watermaster retains 
discretion, Watermaster will maintain the principles of cost allocation for apportioning 
costs and assessments as provided in the Judgment and now implemented through the 
Peace Agreement and the Peace II Measures for the balance of the initial Term of the 
Peace Agreement. For the balance of the initial Term of the Peace Agreement, the parties 
to the Peace II Agreement will waive any objections to the Watermaster's principles of 
cost allocation other than as to issues regarding whether Watermaster bas: (i) properly 
followed appropriate procedures; (ii) correctly computed assessments and cbarges; and 
(iii) properly reported . 

I 0.6 Reservation of Ri!!hts. Nothing herein shall be construed as precluding any party to the 
Judgment from seeking judicial review of any Waterrnaster action on the grounds that 
Watermaster has failed to act in accordance with the Peace Agreement as amended, this 
Agreement, the Amended Judgment, the OBMP Implementation Plan as amended and 
applicable law. 

18 
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ARTICLE XI 
TERM 

11 .1 Commencement. This Agreement will become effective upon the satisfaction of all 
conditions precedent and shall expire on the Termination Date. 

11.2 Termination. This Agreement is coterminous with the initial term of the Peace 
Agreement and will expire of its own terms and terminate on the date of the Initial Tenn 
of the Peace Agreement. 

ARTICLE XIII 
GENERAL PROVISIONS 

12.1 Construction of this At!reement. Each Party, with the assistance of competent legal 
counsel, has participated in the drafting of this Agreemen\ and any ambiguity should not 
be construed for or against any Party on account of such drafting. 

I 22 Awareness of Contents/Leeal Effect The Parties expressly declare and represent that 
they have read the Agreement and that they have consulted with their respective counsel 
regarding the meaning of the terms and conditions contained herein. The parties further 
expressly declare and represent that they fully understand the content and effect of this 
Agreement and they approve and accept the terms and conditions contained herein, and 
·that this Agreement 1s executed freely and voluntarily. 

12.3 Counterparts. 1bis Agreement may be executed in counterparts. This Agreement shall 
become operative as soon as one counterpart hereof has been executed by each Party. 
The counterparts so executed shall constitute on Agreement notwithstanding that the 
signatures of all Parties do not appear on the same page. 

IN WITNESS THEREOF, the Parties hereto have set forth their signatures as of the date 
written below: 

Dated: Party: _ ___ __ _ 

By ________ _ 
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ATTACHMENT"L" 

SECOND AMENDMENT 
TO PEACE AGREEMENT 

THIS SECOND AMENDMENT TO PEACE AGREEMENT ("AGREEMENT") is dated 
the __ of September 2007 regarding the Chino Groundwater Basin. 

RECITALS 

A. The Parties entered into that certain ''Peace Agreement" dated June 29, 2000. The 
Peace Agreement was approved by the Court in San Bernardino Superior Court 
Case No. RCV 51010. 

B. The Parties entered into a First Amendment to the Peace Agreement on 
September 2nd of 2004 regarding the deletion of Salt Credits and the Stormwater 
Component of New Yield. 

NOW THEREFORE, in consideration of the covenants and conditions herein contained, and for 
other good and valuable consideration the receipt of which is hereby acknowledged, the Parties 
agree as follows: 

Section 1. 
read: 

AGREEMENT 

OBMP Credits Modified. The Peace Agreement § 5.4(d) will be amended to 

(d) Watermaster shall adopt reasonable procedures to evaluate requests for OBIVIP 
credits against future OBIVIP Assessments or for reimbursement Any Producer 
or party to the Judgment, including but not limited to the State of California, may 
make application to Watennaster for reimbursement or credit against future 
OBIVIP Assessments for any capital or operations and maintenance expenses 
incurred in the implementation of any project or program, including the cost of 
relocating groundwater Production facilities, that carries out the purposes of the 
OBIVIP and specifically relates to the prevention of subsidence in the Basin, in 
advance of construction or that is prospectively dedicated to service of the stated 
goals of the OBIVIP. Watermaster shall exercise reasonable discretion in making 
its determination, considering the importance of the project or program to the 
successful completion of the OBIVIP, the avai.lable alternative funding sources, 
and the professional engineering and design standards as may be applicable 
under the circumstances. However, Watermaster shall not approve such a 
request for reimbursement or credit against future OBMP Assessments under this 
section where the Producer or party to the Judgment was otherwise legally 
compelled to make the improvement. 



September 21, 2007 

Section 2. Increase the Limit on Storage of Local Supplemental Water The current cap 
of 50,000 acre-feet of Storage of Supplemental Water described in paragrapb 5.2(b)(iv) and 
5.2(b)(vii) of the Peace Agreement shall be increased from 50,000 to 100,000 acre-feet. Any 
Party to the Judgment may make Application to Watennaster to store Supplemental Water 
pursuant to the tenns of section 5.2(b) of the Peace Agreement except that the rebuttable 
presumption applicable to Local Storage Agreements described in Peace Agreement paragraph 
5.2(b)(v) shall no longer be in effect with regard to such applications. 

Section 3. Effect of Amendment. Except as amended hereby, the Peace Agreement 
remains in full force and effect. 

IN WITNESS WHEREOF, the Parties hereto have set forth their signatures as of the date 
written below: 
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APPENDIX P – CUCAMONGA BASE JUDGEMENT (1958 DECREE)
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Cucamonga Basin Judgement (1958 Decree) 

 



,y 

f.. 
'J 
l,C 

~a .0rded A0ril 23,l?~G 
200k ~495, page 33i, 
Sa~ 2e:n3r~i~0 S:ur~y 
Cfficial ~e~~~~s 

l rIALKE..i::t, \'lRIQ-IT, TiLErl. & WARD 
210 West 7th Street, Suit8 631 

2 Los Angeles 14, California 
TRinity 8936 

,J. 
il 

,- II ,J ./ 
j' 

II 

c II 
Ii r;ll 

Q !! u ,, 
'i 
I 

9 11 
j: 
I' 

lt) 11, 

II 
~ 7 ' 
-~~ 1l 

1211 
1311 

'I 
l a 1, 

- 1! 

15 i 
I 

16 I. 
I· 

17 i! 
I, 

"~. 11 "'"" I, 

19 Ii 

.20 111 

~11 
~ I 

1! 
22 Ii 

2~3 II 
11 

,24 
11 

\i 
,:,,· I ~ .J ii ,I , . ,, 
,. '.) ii 

2? I' 

28 

:'29 

30 

:n 

3;;! 

i 
I 
I 

JI 
1!, 

ll ,: 

Attorneys for Plaintiff 

IN THE SUPERIOR COURT OF TdE STATE OF CALIF8R.t'\JIA 

IN Pu'ID FOR THE COUNTY OF SAi.'\J BERNAPDINO 

SA.1.\! Ai.Y!'ONIO WATEil GO.MPANY, a corporat,ion, 

Plaintiff, 

-vs-

FOOTHILL IRH.IGATIQ,l COMPM'Y, a corporation; 
SUl\iSiH WATER COMPANY, a corporation; IOAMCSA 
'NATER COJ'.lPANY, a corporation; and OLD SETTLERS 
WATER COMPANY• a corporation; ALTA LG\lA. MUTTJAL 
ff/ATER COMPANY• a corporation; ARNSTRONG 
NURSERIES, a corporation; BAl'lYAN HEICHIS WAil:R 
COMPANY? a corporation; CARi.'lELIAN WATER 
COMPANY, a corporation; CITRUS WATER CO/vU .. \NY, 
"' co:rJoration; CU::Al\llONGA DEVELOPMENT COJ'J\PANY, 
a co2:po:cation; COCAMCNGA WATER COMPANY~ a 
corporation; HEDGES WELL CON.PANY, a corpor
ation; HELLMAN WATER COMPANY, a corporation; 
HERMCSA WATER COMPANY, a corporation; 
,T(J'{A i',UfUAL WATER COMPANY, a cori)o:r:ation; 
REX MUTUAL WATER COMPANY, a corporation; 
SAPPHIRE MUTUAL WATE.9. COMPANY, a corporatior.; 
G'HArtLES SNYDER; UPLAND WATER COMPAN'! • a 
corporation; HENRY G. BGDiaN and BANK Or:: 
AMERICA NATICNAL TRUST .AND SAVINGS ASSO::IATIQr-; 1 

as 'Executors of the last will of Giovanni Vai, 
deceased; WESTERN FRUIT GRO,'/ERS, a corporation; 
:HUG! P. CRAWFORD; G. N. HAMILTON RANGI 0 a 
partne::-ship composed of Arthur Bridge~ Helen 
Bridge, and G::-ace W., Burt; JOHN DOE ONE to 
THIRTY inclusive Q MP.JlY ROE ONE to TI-l.IRTY 
inclusive, JOHN DOE COi1\PANY CNE to 'IT/EIITY 
inclusive 1 

o.,.f,;rndants. 
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WHEREAS, there has been filed in the above e:ntit.loo 

action, a Stipulation for Jwgment duly executed try aru:i on the 

pari of each and all of the -fo],lowing named parties to said action 

{who are collectively hereinafter referred to as the 11 stipulati~g 

parties~), to wit: 

San Antonio Water Company, a corporation; 

Foothill Irrigation Company, a corporation; 

Ioamosa Water Company, a corporation; 

Old Settlers Water Company, a corporation; 

Sunset Water Company, a corporation; 

Cucamonga Water Company, a corporation; 

Alta Loma Mutual 'Water Company, a corporation; 

Armstrong Nurseries, a co:rporation; 

Banyan Heights Water Company, a corporation; 

Carnelian Water Company. a corporation; 

Citrus 'Water Company, a corporation; 

Hedges Well Company, a corporation; 

Hellman Water Company, a corporation; 

Hermosa Water Company, a corporation; 

~oya Mutual Water C6~pany, a corporation; 

Upland Water Company, a corporation; 

Western Fruit Growers, a corporation; 

Cucamonga Development Company, a corporation; 

Sapphire Mutual Water Company, a corporation; 

Cha:rli~ S~yde:r; 

Hugh P. Crawfo=d; 

Ba~!< of A'nerica National Tr.ust and S.win9s Association, 

a national. banking as.sociation, and Henry G. • ·Bodkin,. 

as executors of the last Will of Giqvanni Vai, dece,,s,::cl; 

G. N. Hamilton Ranch, a partnership composed of Arthuz 

Bridge 9 Helen Bridge, Grace W. Burt; 
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1 and Rex Mutual Water Company. 

2 and, 

3 WHEREAS, the Court has heard and considered evidence on the 

4 part of various of the stipulating parties, 

5 NON, THEREFORE, IT IS HEREBY OODERED, ADJUDGED MU DECREED 

6 by this Court that: 

7 FIRST: As used herein, the terms listed below shall have 

8 the respective meanings next following them, viz: 

9 (a) ~Cucamonga Basin1~ or •sasinfl shall mean that certain 

10 territory in the County of San Bernardino, State of California, 

11 which is more particu·larly described upon Exhibit 1, and shall 

12 also include all percolating water and underground water and water 

13 sources underlying said territory; 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

21 

25 

25 

~7 

.~a 
20 

30 

:n 
32 

(b) "Impo:rted water" shall mean water derived from a 

stream flow in an area outside of any water shed draining into the 

Cucamonga Basin. Specifically, water derived from San A':1tonio 

Canyon and/or Creek is 11 imported water11 • 

(c) "Irrigation season11 shall mean that portion of each 

year when irrigating is requi:r:-ed by the users of tha wa·ter sold by 

the Plaintiffs and Defendants hereto .. While this period vari2s 
' ~onsida~ably from year to year, the irrigating season generally 

commences during any month in which the rainfall does not exceed 

two inches, and the season generally terminates after the first 

rainfall of two inches or more. The season usually approximates 

the period from May 1st to November 1st. 

"'Spreading season'ill is the balance of each year remaining 

after deducting the irrigation season for such year, and is 

usually approximately the period from November 1st of one year to 

May 1st of the succeeding year. 

nspread~ with respect to water shill mean to conduct the 

same upon and sink the same into the gravels of Cucamonga Basin 

du=ing a spreading season. 



l (d} 11Aggregata stipulated water:a means the total r.romber 

.2 of acre feet of water set opposite the names of all stipul3ti::ig 

Z parties in Exhibit 2. 

10 

11 

12 

13 

14 I 

15 

Hi 

(e) •Pro-rataQ means, in each case, in the same pxopor

tion as the acre feet listed opposite the name qr names of the 

party or respective parties in question bear to the aggregate 

stipulated water; and the verb "pro-ratatt means to divide and 

share pro-rata among the stipulating parties. 

{f) 11Allocated water11 of any stipulating party or parties 

in each case means the number of acre feet of water set out on 

Exhibit 2 opposite the hqme or names of such party or parties. 

(g) "Tan preceding years" means the period of ten con

secutive calendar· years. which inwediately pxecedl!s or has preceded 

the:year or event mentioned. 

(h) 11 Fiv-e .... sixths of the water users 11 shall mean stipu-

lating parties having in the aggregate allocated water which is 

17 i\ not less than five-sixths of the total allocated water of all 
I 

18 

19 

20 

21 

2.2 

23 

.24 

25 

29 

sti~ulating parties. 

(i) An 11 inch11 of water or a ttminer's inch"' of water shall 

mean a flow of water equal to one-fiftieth (l/50th) of a cubic 

foot of water per second of time. 

(j) Any party hereto the corporate name of which ends 

with "Water Companyu or 11Mutual Water Company,. will be hereinafter 

refe:r:::-ed to without such words. Thus 11San Antonion means herein 

l11lfian Antonio Water Company"' and simila:dy with the other par'l!,:res 

using said w.ords 11 Water Company11 or 11:Mutual Water Company11 • 

(k) "Canyon pipe.tine" shall mea.n the pi;,>eline {va:ryir.:.g in 

size between approximately 32 inches in inside diameter and about 

18 inches) which extends Southerly from a point on the chan:ie.l o:f 
'30 I 

1 Cue-M1onga Creek at an elevation of approximately 2.350 feet above 
31 I 

1 sea lev&l (h,sorein called 11Northerly intake 11 ) to the u.,:ound weir':.1 

mentioned l::alow. 

-4-



... .,., ( l) t1R.ound wei:rli snal m.-e an that certain weh of Ioamos 

.2 marked on the map Exhibi . 3 as "Round leir"arid located near the top 

S of the bluff on the East side of Cuc.amonga Creek and just ortha • y 

~ from the ,lesterly p,rolongation of Almond St eet, said W'lir bein. 

5 the point from •.which (a) two ten-inch ,vate:r lines ma k.ed on the map 

6 Exhibit 3, as " loamosa 10 inch' lead E.ast~rly to Ioa111osa 1 s 

7 I Carnelian Street Roservoir (at about elevation 2030 feet abO\le SL'a 

S I level on the East side of carnelian Street between H.:..l si e Roaid an· 

. 9 1 Almo,ild Street}:; ( b) a six-inch. water line marke-d on the map Exni .bi t ,. 

0 as 'Hamil on 6 inch"'leads Southeasterly to the Ha!Ililton R.anch(w i-:h 

ll li@s South of Hillside· Ro.ad. North of Banyan Str•(jet, East of Sapphire• 

l2 Street and West of Carnel.ia11 Stre~t) t a:ncl: J ( c), an eight i.nch wa.ta:r: 

13 l ne m.a.i:kecl on the map, Exhihi t 3 as "Banyan 8 1nch1' runs Souther l •t 

14, down, Topa~ Street to connect wi h the water system o& Bany n Height . 

15 (rn) 11 Rese:.:voir Weir11 means: the weir of Ioamosa located at 

16 thll Ca:rne,lian Street Resarvoi:t". 

17 ( n )J!loamosa Southerly nt~ke 11 shall rneilin a linie- extend· ng 

. 8 .,,es.t across the cbanne,l of Cucamonga Creek from the e xist.in911Canyon 

19 

20 

21 

2-5 

25 

1 t:r;11 of Io,acnosa marJ.:eid on the Rl•P E::tilibtt 3 as. nciiny,an Wei-r1t,\•1h.!.ch 

wsix is located •• n C:ucarnonga Canyon, i$ ,pa:rt of the Canyon pipP.-li e 

and is situated a bout mi.Jdwi!y ( ol" somewhat Northe:rl y th .I'ffl'of) betw@enj 

the roundl eir and ttia • orthe:rly intaka m&ntion@d abov,e,. 

{o} 11 Schulhof pipe-line 11 means that certain three-inch wat.,. 

pipe- line m.arked on the map E:xhi bit 3 a .. .,.Schulhof 3 i ch11 which 

conriect s ,. "th the Canyon pipe- line Nort .erly o:£ the round w@i:r-, arid 

which is rn ntioMd in paragraph S~cond (h) of that cert:Jin dec,:-ee 

dat~d kpril 12~ 193'7 ~ in action No .. 29, 799 {Sc ulhof v. Cucamonga. 

Development Comp.any) in the above ent.lt l&d Sup~r ior Court. 

(p) The water to which Qarnosa is entitled as provided in 

30 paragr.3ph l'.'ll - hi:t1d hereof is herein called 11 Ioamosa g:rav:. t y wat c:-?:", 

~1 or 11 gravity water 11 • 

(q) ~An ov~xflo:w year:flshall mean any cal 11da year f r wh i ch 



l th0 wate:: le,,,el determ ri.ed as hereinafter provid,sd in th inde:, 

2 we,11 is at ::i..n (llevation of 1346 feat or high,e.r abov0 sea lev 

For the purposes of dete:ro·nation of elevation abov sea 

4 li?vel the Un 't d Stabs Geological Survey bench ark on Baseline 

5 (also known as 16th Street) as it exists o,n the date thi::; f!cre . is 

5 enter d , on or near the- no:rth !boundary of Section 4t To.ms~ ip l 

7 So th, Rang:e 7 west. and approxirn.a ely four - fifths of ~ mile •.-iest o. 

8 Vineyaxd Avenue, shall be deemed to b8' a.t an elevation aoov0 sea. 

£1' level of l4o4 feet, h,e elevation of the '-'late~ eve! ln s •c:h index 

l'O well shall be determined by measuring the elevat.ion of such vmt r 

l.l in such well on October 1st o each year {Provi e~ that 1f any such 

:..2 day falls on a Sunday or a holiday , measurements sha.11 be made on 

13 th,e ne:<t business day) • The index wall sball b@ tho wel l kn0r1-·m 

H as Shaft No. 9-A of the San Antonio',! ater Company located approx
I 

1 S imat ly 154 feet Sout herly of t he Northwest corner of Lot 14 of 

6 Red liill su\::division a.nd show~n on the map Exhibit ';>. Wells o , 11 

l? I of Cucamong.i Water Company and 20 and 22 of the San Antonio ,Jater 

• e Company shall ,not ,be pumped within three days before sue date of 

10 rnsasurements, and the tunnel bulkh ad djacent to Red Hills Count::-y 

20 !Club \'Ii 11 be kept closed for a like period before s ch date. If 

21 1 for any reason Shaft 9 -A shall not be ava,1 I able fo:r measu:romen,t. 

22 then the index well shall be Wells c . 11 of Cucamonga , ater Company 

2S o"' 20 alt' 22 of t e San Mton o W,at,er Curnpany, in the ord@r her@in 

24 listed. f' for any .roason none of said "'ells shall be available 

25 for such measurement , the identity and loca ion of the i ndex 'llm!l 

26 may be de e r mined by a written stip lation execu ed by five-si:c hs 

2? of tho w11,ter users and filed in sa~ d action,, or in default of 

28 is aid tipul ion by o:rder o the said court . 

Annexed t o this Deere@ and h@re by incorporated herein a J:g ho 

30 following Exhibits: 

Exhibit l : A de script;., on of thl!! ter i to:ry under ,,.,t ich 

lies the 1:1cucam,on9a Basin• ; 

-6-
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3 

5 

Exhibit 2: A list of the ::tallocated water11 of each party 

(Other than the stream flow mentioned in paragraph "Third11 }; 

Exhibi;t 3: A map of ncucamonga Pipe Llnes11 ; 

Exhipit 4-: A map of "Cucamonga Spreading Worksll; 

Exhibit 5: A map of uwell and Shaft Locations 21 ; 

6 and said exhibits are herein respectively referred to as "Exhibit l",' 

7 "Exhibit 2", 0 Exhibit 311 , :'Exhibit 4n and "Exhibit 5n. 

8 SECOND; This paragraph deals with the right and quantity of 

9 water San Antonio may annually hereafter extract from the Cucamonga 

10 ,Basin as reduced by its failure to previously annually spread therei 

11 lthe minimum amount of water hereinafter set forth,or as increased by 

12 its previously annually spreading more imported water therein than 

13 said minimum, excepting, however,in both such situations the spread-

14 ing of imported water during years in which such spread causes 

15 the Basin to overflow resulting in such year constituting an overflo· 

lo year, as defined in Paragraph First, subdivision (q)thereof. 

17 For the purpose of the computation in this Paragraph Second, 

18 i-t shall be assumed that San Antonio has spread in each of the ten 

19 years previous to 1957, 2,000 acr.e feet of imported water. 

20 With respect to each calendar year after entry of this decree 

21 each preceding ten year period shall be d1vided into II included1' and 

22. 11 ExcludedN years. "Excluded years11 are those calendar years which 

23 are defined as overflow years in Paragraph First, subdivision (q) 

24 thereof. All other calendar years are 11 inc luded years 11 • 

25 I If in the ten preceding years San Antonio shall have spread 
I 

20 !less than 2,000 acre feet of imported water in any of the includ2d 

27 ~rs, as modified by the assumption 2,::,-::ve set fo=:·-::,-., the diff2_::,:o,1ce 

un I.. I) 

30 .f"et multipl:>d by the r:c:~:~er of incL:~:ed yeaxs, ~,r.211 be kn,:,,-, 

31 the "ten year deficit~. 

-7-



l Basi.n in any calendar year after the ,entry of this decree shal 

a 1:educed by the nwnbex of acre feet of wate:r equal to the ten ye~:r 

3 def· cit divided by the number of inc luaed yens. if any such d~fid. t 

4, shall have occurred t so that such r ight to extJ:ac t 'l'rater for such 

5 year llhall no exceed 6,,500 acre feet less the te year deficit 

,s, di vid@d by the number of • nc luded yea::-s. 

7 Correspondingly t with Zcespect to each ca l endar yea.:i: a'fte .. 

a he eniry of thi-s decro@ , if in the tm:i. ~eceding years San An.tonlo 

9 shall have sp ead ,nore than 2,000 ac:re feet of impo:r-Ld water in .i ny 

0 of the included years,as modified by the assumption above set foJ:th, 

ll the difference between {a) The amount of mported water whic:h sh;;iB 

12 have been so spread in such included yearst· and {b) The quantity of 

13 2,000 ac:re feet multiplied by tha number of in.clud~d y@,HS shall be 

14. known as the 11t en yeail" surplus1•1 • 

Hi The .right of San .Antonio to erlract water from t'be Cucamonga 

15 Basin in any calenr;l:ar yea:t" .i.ft,;::r th@ entry of th'~ de,c ee, sh.111 

17 inc.reiJS!!d by a number of acr{l, .~eet of wafair @qual to 95 perc::~? t of 

18 the t@n year surplus divided by tho- OWllOOlt' of included years - .if any 

'19 such surplus sha l''.- haive occurred, so that there shall be add€!d fox 

20 suc:h year to San AntonioJ s right to extract 6,500 ac:r feet of water 

21 a nur.1bex of acre feet of water equal to 95 percent of t!'te ten year 

22 ;;i.n::plus divided by the number of included years. P:rovided t ho1.11eve~ , 

2•3 that in no cas,e shall such increased exb:a<: ion exceed 2t000 aero 

24 

26 

of water for any one calenda year~ 

long as the water leve l in the index .~ell referred to in 

First, subdivision (q) heicein is at an elev tion below 

27 '134~ feet abov~ sea. leve and in the even San Antonio h s avai ab 

28 in any onll! ~alendal' year aft.el' the year l9o6 more t .an 2,000 aero telt 

29 of import~d water, and desires to s@ll th.e sa.ma. it shdl, b@forta i:;elltm; 

.:iO 1such imported water to 0th.a-rs not pc1rties to this Decree , annually 

32. ofie:r to sell such impoi:-ted water to the other stipulating parti!:l~ 

32 , ereto for 'i.pre-ad ing • n tne Ci.;icamonga Basin and at a price to be fi;~ d 

-8-
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l l:xitween the parties by negotiation, but in any event to be not 

2 1greater than the price San Antonio can obtain from others not 

o\parties of this Decree. 

4~ In the event San Antonio and the other stipulating parties 

5 jJhereto do not agree by October 1st to the terms for the purchase 

6 of said imported water to be sold and spread during the next 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

lB 

19 

20 

21 

22 

23 

24 

25 

26 

of 

at 

and 

spreading season, then San Antonio is thereafter free 

such imported water to other·persons not parties hereto. 

its option, it may spread such imported water in the Cucamonga 

and by so spreading will receive the credit for water 

provided in this paragraph ~eco~d. If the stipulating 

Antonio agree to·the purchase from San Antonio 

water, and such stipulating parties, other than 

Antonio, purchase said water and the same is spread in the 

during such year no credit shall be 

to San Antonio toward estimating its ten year surplus 

deficit for the amount of water so purchased and spread. 

THIRD: Ioamosa·and Hamilton Ranch, a partnership composed 

Arthur Bridge, Helen Bridge and Grace w. Burt, are the owners 

the paramount right to take and divert throughout each year 

or Northerly from the Ioamosa Southerly intake all surface 

subsurface flow of Cucamonga Creek, not exceeding however 

two hundred fifty (250) miner's inches of water, (measured at 

round weir and the intake to the Schulhof pipeline), including 

any water which shall be supplied to the Schulhof pipeline under 

the terms of said decree in action No. 29,799 or othe::\'lise. The 

2? right to said flow of Cucamonga Creek up to 250 miner's inches 

28 per year is subject to an obligation of Hamilton Ranch and Io3mosa 

i@ to deliver water into the Schulhof pipeline, and the balance of 

31? said water is owned by Hamilton Ranch and Ioamosa in the following 

31 propo~tions: 

32 (a) Hamilton Ranch 128/1200ths thereof; 

-9-



{b) Ioamosa 1072/1200ths thereof, subject to the right 

2 of Sapphire to the extent of one (1) inch from the weir box on 

3 Ioamosa 1 s pipeline located approximately 1200 feet East of the 

4 uround weirn. 

'.5 

6 

'7 

The rights of Ioamosa to the Ioamosa gravity water are 

subject to the provisions hereof. Ioamosa may transport such 

gravity water to any location or locations whether within or 

I 

I 

withouj 

8 the basin, and use or deliver such water at any such location or 

9 location, provided, however, if any of the Ioamosa gravity water is 

10 used or conducted outside the Basin in any year, then the quantity f 

11 ~ater which Ioamosa shall be entitled to develop or extract from th 

12 Basin by Paragraph Fourth and txhibit 2 °herein during the next 

13 succeeding year shall be reduced by an amount equal to the quantity 

14 

151 

10 I· 
i '7 l .,. t 

18 

19 

20 

21 

22 

23 

27 

29 

30 

31 

of Ioamosa gravity water so used or conducted outside the Basin 

during such year. 

The stipulating parties hereto shall within sixty (60) days 

after the date of this judgment, at their proportionate expens~, 

struct in a manner which. shall have been approved by San Antonio 

Water Company or by the above entitled Court a dividing weir locate· 

where Ioamosa now maintains the 111 round weir11 • Such dividing weir 

shall be so constructed that it will automatically limit to 249 

inches the amount of water that will flow into the above mentioned 

four outgoing lines that are now connected with the round weir and 

are referred to in paragraph First (1) herein. 

Within sixty (60) days after the date of this judgment 

th~ stipulat~ng parties hereto shall also construct in a man~er 

Lr! 

Carnelian Street reservoir. The d weir at" '~ point 

~e so constr~o~ed as to ~crmit Ioam0sa to divert c~ inches 

-10-
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.During each spreading season, the remalning amount of Iaamoga 

gravity 'l.'1atar ov:u and above fifty (50) inches, shall re either: 

(a) Used for irrigation pu_rposes over Cucamonga !3asi 1;. or , 

( b) Spread ovel:' Cucamonga Basfo in the spread:tpg grounds 

of loamosJi o:.: Banyan Heights Water Company; o:r 

(c) ReturMd _by ·-oamosa to the channel of Cucamonga Creek. 

During each spreading season all of the flow of Cucamonga 

C:r~ek in excess of ~ucn 250 inches after passing th:1:ou h thl" de~ri-.. 

bas.ins numbered Cl to Cl2 inclusive on Exhibit 4 shal.!. be spl;ead n 

sprsading grounds which now exist. or are now under canstruct.:.on,or 

which. a:re proposed, a.s shown on Exhibit 4 including the channel ox 
.. 

wash o Cucamonga Cr,eelc, and which overlie the Cucamonga Basin an.cl 

are North of i3asel1ne Road . ,henever such spreading grounds ar . ;;ill 

overflodng , or would ove,rflow,the waters ,'iihich do or wo ld so over 

flow ir.ay be sp:read in the 1 15th St. Spreading Grour.d s as shown on 

said map ~ and when the 11 l~th St. Spread ng Groundsu also c!o or .,,,ould 

overflow, the 'Jateis which do or would so ove:r:f low the II l!:ith St 

Sp , e ding Ground:s 0 rn y be spread in t•mat is known as the -oath Stx e 

Spraad.:.ng Grounds,'\1 • all as sh.m'ln on E,xhib:i. t 4, even though all Ol' pa t 

of such spreading grounds do not ov,erlie the Cucamon,,a Basin . 

Such spreading sh.a.11 be done at ,one or more locations i;:i ~a d 

spraadir.g gl'ounds \.',hich. shall ~ ppxoved by San Antonio ,, 

Such flow of Cucamonga Cr~ek may be spread a .. other locatio s 

than above provided, and outside he area above de&cri "ed upon, tn~ 

written. consent of 5/6th of the wate:r users, as defined in paragrap 

First subdivision Od of •his D~cree. 

any costs a:rse incu red in such sp ead:i.ng by any pa:rty 

here to , .t:oz wh' ch such p~rty would not oth,1n:·wlse! be r eim'ou.r5~d. su~h 

cos s shal be pro -rat d between the parties h~.re o. 

30 

31 

!FOtfRTH : The .r ights o al stipulating par .. i6s to ak~ :.•;at.er 

rrom Cucamonga Basin, subject to the adjustm~n s se fo .. h in this 

32 c:I cree, and to the pro·,isions of paragraphs Second and Ihil'd abov~. 
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are hereby fixed at the quantities set forth in Exhibit 2. Such 

rights are correlative, and except as to quantity or as herein 

otherwise stated are equal. No stipulating party shall have any 

right to export water from the Cucamonga Basin or use water 

from the Cucamonga Basin at any place other than over the Cucamonga 

Basin except as provided in paragraph Third and as follows: 

(a) The following stipulating parties, or any of them, 

may use water which they are entitled to extract fror:i Cucamonga 

Basin in any location whatsoever, namely, San Antonio, Cucamonga, 

UplanQ, Old Settlers, and Sunset. 

(b) Hermosa, Foothill Irrigation. Company and Alta Loma 

are entitled to export water from Cucamonga Basin only to the 

extent hereinafter set forth, and none of said parties sha:'..l ever 

export from the Basin more water than said II Export quanti ty,.herein 

listed for it, to wit: 

£il1y 

HERMOSA 

FOOTHILL IRRIG.A.TICN COMPANY 

ALTA LOMA 

E 

343 Acre Feet 

483 Acre Feet 

51 Acre Feet 

and if in any year ·water used outside the basin which has been ex

tracted or developed from the basin by any of said parties exceeds 

the 11Export Quantity11 above Usted for such party, the quantity of 

water which such party shall be entitled to develop or extract from 

the basin in the ensuing year shall be reduced by an amount equal 

to such excess. 

FIFTH: Within sixty (60) days after the date of this 

judgment, San Antonio shall, in the event it has not already done 

so, install, at the following locations, suitable recording and 

measuring devises, by means of which all spread water passing 

through such devices may be: accurately measured and the quantity 

of such water recorded. Said locations are as follows: 

(1) On 23rd Street at the Northeast corner of Ontar:io 
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Colony Lot No. 170 

(2) On 20th Street at the Northwest corner of Ontario 

Colony Lot No. 282; ~nd 

(3) On the West line of Ontario Colony Lot No. 301, 

400 feet North of 19th Street. 

Such measuring and recording devices shall be of such design and 

construction as may be agreed upon by and between San Antonio and 

Cucamonga, or, if they fail to agree,as may be designated by the 

Chief Engineer of the San Bernardino County Flood Control District, 

or by the above entitled Court. 

All imported water which is to be spread upon Cucamonga 

whether spread by San Antonio to ear·n its entitlement under p 

Second hereof, or is spread after the purchase thereof by the 

hereto other than San Antonio,shall be conducted through said 

i.ng and measuring devices by San Antonio, unless otherwise agr::ied 

writing by thestipulating parties, including SanAntonio,having 

allocated water equal to at least five-sixths (5/6ths) of the 

gate stipulated water, and no 

devices and measured shall be counted as water spread 

of such paragraph Second, unless so agreed in.writing by such 

Said devices shall be designed and operated so that they 

(;ontinuouslv record the- amourrt of water passing- therethrough 
the st~t and.finish of each spreading season+ In 

of measuring devices, average of the preceding and succeeding 

measurements shall be used. Such records shall be open to the 

ion of all other stipulating parties on reasonable notice, 

Each stipulating party shall have the right to inspect such 

recording and measuring devices at any time,and,in the event that 

the same shall ever be locked,each of the stipulating parties shall 

be furnished. by San Antonio with a key thereto so as to permit in

spection thereof. Further, San Antonio shall grant to the other 

stipulating parties here~o, insofar as it can do so without being 

-13-
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,I 
I 

l required to obta. • n the same fro others,. <) non-@xc:lusi ve righ of 

2 ingress and egress f:ro.m th~ nearest public st:rcat tg said _eco:::d'i.ng 

3 Cljeasu:ring devices. The s-::ipulat. ng pairti•eS he:reto shall p:ro-rate thr 

expense of he original installation of said ,re.cording measurin ! 
d!!vicecs, and San An onio ·shall theroafter ope:i;a e and ma_ntain and I 
Maz- the expense of operating and maintaining such devices . 

SIXT_tl: As bet\\i@en the stipulating parties only. no extractio. 

u I o•f 'l.'tlat~;i; from Cucamonga ·!l,astn by any party in excess of the amo~nt 

9 heri!in provided to be tak,ia.n by such partv~~hall be deemed adve se to 

10 any other stipulating pa.,,.ty ~ and ,each tipu ting party here by waive 

11 l as against each. other stipulating party the right to plead any statu e 

12 I of 11mi tat.ions oit" aches with 1:espect to .any extraction of watex by 

15 such party in excess of such arnount. 

.§_EVENTH; !Except as prov ded in paragraph Second,.H any stip-

15 ubtin.g party in any year shall fail to take o:r receive ~:rom the bas o 

16 o::: transport beyond the confines of the basin,.the full quantity of 

1'7 \'iatex which 5uch p:arly i~ entit ed hereunder to tak@ o:r rc-ceiv or 

18 l ransport beyond said coqfines, as. • h case rnay b@, such fai~uxo sh!!! 11 

19 not entitle such pa.rty to take o receive or so transport from t 

20, bas· n in any s1Jcceeding yea:r any guatfll: qua:nti y of water than if i 

21 each prior year such party had taken,rece · ved and so transpo ted 

25? rom the basin al watet' .~h.ich such parly vtas nt~ tled r.@r und or to o 

23 tako r@celve and transport, and t subject to the provisions of ?a a-

,24 g.raph r'ifhsn , such fa · 1ure shall not affect the rig~ts of othe 

2S par ies to th~ decree to take the stipulated amounts of wait..i they .a~ 

26 entitled to rec ive by Exhibit 2 herein. 

27 Likewise,@ xcept as p:rovid@d in said paragraph Second, as 

23 between the stipula ing p.:irties. no l"ight adjudgE!d h~rQund~r o .Jny 

29 p,a:rty to thereafter ake ~ater from the Basin or o theraafter 

30 port such •.1ater beyond th!!)- con~ines o~ the Basin shal be OS 

Sl impai -ed or diminished by any failure to take or so transpo t 

~') Ba.sin dl or any of the \!later t" which such pa -ty is entitled 

trans[ 

~rom t e 

hereunlle: 

33 1untc-s and only to the entent that for a period of at east f i.fteen 



years such right shall not be Q'Xerc • sed. I 
2 Each stipulating party shall always rnain 

~._ I oc:na~.u .. ~· e
0
. x~t. ::ct:i..· in' eodn tohferev·•::•~

0
: fi:orn the Basin by such par .. y 

ain reco ·st 

such that.ii · 

... " - .,.... !" ..... , for eac year what quantity of wa.ter w11-::; 

5 tak n ~:r;om e,ach wt!ll,. or combination of wel s,or other w t er source 

ti within th Basin from 'lhich such party :received ',-:,rata;c. 

7 Upon written d1?1J1and of any other stip1Jlating pa::ty,the party 

8 ~eep • ng s ch records shallJ •Ii hin 30 days a£ r receipt of such 

9 demand, supply to the party ma ing such demand or to the person 

10 designated by such party in such demand a \\lritten statement of the 

l.1. amount of ,ater ( in acre feet) so taken from each such l",'e l o combin-

12 [ation of we s, or other source.for each y,ear after 1957, with 

13 ·r GSp@ct. to which no such statement has previously been supplied ~ 

Within six months hereafter as to exis ing el s. or upon 
! 

15 cornmenc@me-nt of op@rati.on as to we ls first hereafter operat d >eacn 

16 such we 1 o::: combination of v;•ells shall he so equipped ,.;;,ith m~asurin 

17 devices at the expense of stipu ating· party ,,.,ho operates the sar.ie, as 

l,!) to show the quan.ti ty of v,ater used ox extracted. 

l.9 :_i,ke \lise, if any stipu a.tin party hereaf .. er transpo1:ts .H.ta:r-

20 beyond t he confines of the .Basin, such transporting pa.rty shall there 

21 after maintain such measuring bo:x,meter,weir, o.r other m.asuring 

22 device as wi l show readi-Y and accurate y the, quan .. ity of water at 

23 

2 

,the -time 

l~ents cf 

being ransported beyond the confines of the Basi11.f.' asu:re 

the quanti y of water being taken at ,each of said points 
I 

25 ishdl. be made by such transporting party at least daily 
j 

26 1,•• ekly by meter throughout the ot·w pe-riod water is being· aken a't 

27 such point . A record of such mea.surernents and hou::rs of a eratio 

28 sha~l always be mad and ma.intained by such p.irty . ln c;;ise of f ailu .. e 

2 of rr.easur • ng d@vic , average of the proceding and succeedi g mea" :.rre 

s all b@ used . I 
Each stipu at ng party and any agent of any such party shall 

all reasonable hours be enti.tl ,ed to inspect a 1 such mete~s, boxc~ 
I 

1: 
it 

11 



!I 
n 
i! 
1· 

11 

II 
ii 
ii .. 

l liWf):..rs and other measuring devices, and to inspect, che,::;<, and copy 
'i 1, 

,1 q ::ll'.'f record of extractions and measurements and of all data and c::;o:n-

1; · +- • t • • ' ' th •• 6 Ii pm;2 .icms per a:..n::.119 to tne same in e possession or uncier ·the 
;I 

4[Jcontrol of any other stipulating party or parties. 
:, 

5 ij NIJ:!Tiit Every provision of this Judgment in favor of or 

e !!applying to any party hereto shall also apply to and inure to the 

?~benefit of, and also bind each and all of the heirs, legal rapre 
" 

S atives, successors and assigns of such party . 

9 .TiillIJ:i: The maximum quantity of water which any stipulatin:=, 

10 party shall be entitled to take from the Basin or transport beyond 

11 its confines shall not be increased or affected by the future 

12 acquisition by such party of additional lands, unless there shall 

13 1

1

1 appurtenant to su;:h lands rights to take water, which rights are 

14 ,lin this action adjudged to exist. 

15 !: Nothing in this judgment contained shall prevent any s1 ipu.l•· 

16 ating party from selling or otherwise disposing, or from pure has lng 

17 lf or otherwise acquiring, any rights to water or to transpo::::-t the same 

1s ljwhich may be adjudged to belong to any party to this action; but 2.Dy 
11 

19 lisuch rights so acquired or so disposed shall remain subj2ct to any 
l' 

20 '!limitations or restrictions herein expressed. Any transfer of the 

21 ,rights of any party herein shall be in writing, and notice thereof 
1! 

22 !)shall be given to San Antonio Water Company and Cucamonga Basin 

23 !]Protective Association, a corporation, whose address is Cucamo~ga, 
11 

24 !!California, before the transfe:c,e-11 may exercise such transferr0d 

251\ ELEVENTH; The stipulating parties shall pro-rate the expen;_;e 

2B ~incurred after the date of this Judgment in prosecuting this action 

2'' I to Judgment a9ainst any other parties to this action. 

23 
1 

The stipuiating parties will unite in opposing any new, 

29 111rongfol or unlawful taking of water f.rom the B3sin hereafter made 

30 by any person or corporation other than a stipulating party or 

31 I parties, and will prorate the expense of making! such opposition, 

:.;~ including any litigation or engineering expense, p.rovided that; 

i 
1: 
I' 

I\ 
Ii 

-16,-
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\1 
'i 
il 
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Ii 

1 ii 
-11 

(a) The t9rm tlilnew taking 11 shall not 3,:;,:;lude any 1.•nter devel-
d I 

2 fooment in the Basin he:reafte:r m,1de fox the sole purpose of ma:Lnt:·,dn-! 
l! -·, 

~ !i i.0.9 b1.1:. n:Jt increasi.ng any quantity of water .1ow t.?ing tak"'n from 
..., ii 

I' 4 :!the 3s.:;in by the person who may hereafter mak-:, such deve lcprr.eoL 

( b) If any stipulating party does not join in p.rnsecuting 
ii 

5 ii 
H 

0 '.la;1y future suit to prevent, e.njoin or limit any such new, wrongful 
I' 

7 \\or unbwful taking, such stipulating party .not so joining sh3ll rear 

a 1/pro-rnta the expense of such suit (including attorney 1 s fees and 
11 

g j1engineering expense) only if final judgment i;, rendered in such 

10 I! suit preventing, enjoining or limiting such taking. 
Ii 

11 !I . TWELFTH; Each stipulating party, .and the. agents and employees 
I' . 

12 ilof each such party, is and are he:re by perpetually enjoined and re
Ii 

13 Hst:rair:ect from doing any act or thing in violation of anv provision 
Ii • 

141hr this judgment, other than paragraph Elever:th hereof. 
1! 

, ... H 
.4-:'.; I! JIURTEENTH: No stipulating party sh3ll be entitled to 

·i 
16 11:'.:'ecover court costs from any other stipulating party. 

17 Ii FOURTEENTH: The above entitled action shall continue and may 
i! 

13 Jibe p;::osecuted and tried against all defendants the:;:ein, other than 

19 !!the stipulating parties; and the stipulating p~rties shall share 

20 ljthe expense of such prosecution pro-:rata. The Court will retain 

21 ]!juri3diction to enter modifications of this decree pursuant to 
n 

22 :1\stipulations provided for hereundor. 

23 ,I FIFTEENTH: In the event that through inadequacy of tha 
Ii 

24 \'supply of water in the Cucamonga Basin, or by reason of 

25 liin 2ny subsequent action, the stipulating pa.r:tie.s in :.he oggreg2t:e 

26 ;l\shall be unable to pump and extract fl.-om the Cucamonga Basin c: 

27 quantity of water so great as the aggregate stipulated water as is 

.28 set forth in Exhibit 2t the .stipulating parties :shall pro~:r.ate thr~ 

29 eggragate quantity of water available in the Basin as loncJ ,H, such 

30 inability shall continue, 

31 

~2 of 

I 

,I 

In ,the event between October 1st of any year and June 15th 

the :succeeding calendar year:, fiveu•sixt.hs of the wate1: ur;i.:ir.s 

-17--



l shall .::igr@'@ in wri t5.ng by .a stipul ation filed in S<;iid ac io 1 that 

2 the supply of w ter in the Basin is ,inadequate to safely pe:rmi t th~ 

3 stipul ating parties to pump in such ensoin9 y ax the ag<,p:e-gate 

Ii!. stipulat ed water and that the amount o.f •,·l'ater to be pumped by each 

5 :-.tipulating party shall · for such succeeding p1londa.r yea- be limit'i!d 

6 to a specified percentage (uniform fo:r all)of the a.llocat ed !,late 

7 tnen for such succeed ng calerida:r year, ea<.:h st ulating party i i; 

8 hereby enjoined and rest:ra.ined f.ro.m pumping o:r extracting from he 

9 Ilasin rnor@ than such. p@rcentage of allocated water of such p<1 ty 

10 ,( ~ubject to th!:! provisions of paragraphs Second and Third hereo - ) . 

ll STXTeENTiit The listing upon Exhi.bit 2 of any n , w.r of 

12 ac.ra foet for any patty -to thi.s action other than a st pulatin9 

15 party, shall not be deemed an admission by any stipulating pa:cty 

~hat a non-stipulating party i ·s ent ·tie-d to any wal::e3; vl atsoev~r 

£:rom Cucamonga Basin:1 nor as to the quantity which such no"l-

1 ~t:i.pulating party rnay ta, e from said B sin, if any, but each $uch 

17 figure for any non- stipulating party is listed as a matter of co . .. 

lS veni@nce and as a possib e basis of compromise only. 

S EVE:NTE.E:NTH: This judgment supers (!ides a lld con txo ls a 11 

20 previous a9r€i-em&nts and dec:reos bet ','i:len the st·· pula.ting parties, o:r: 

21 ;iny ,of th m but only insofar as they are in.consistent herewith. 

22 Done in open Court this _25 _ day of --~~·-r_i ____ ~l9os. 

~3 

24 

25 CARt B~ HILLIARD 

26 .Tudge 

2? 

as 

r 

30 

:31 

la I 

1! 

I~ 
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E:<tn:s; T_ 1 

11:RR!TORY UNDER ~iHICH LI!S n-!'E 11 

That certain territory in the County of San Bernardino ., 

State 0£ Cali fo:roia, which is situated to the South of the Sierra 

,ladre range of mountains and is bounde-d and desc-:ibed as fol' o s, 

Beginning at the base of the he:reinbefo1:e men
tion(td Sie:c:ra ladr \ountains at a point situat,e 
9000 feet due North of th@ South \lest corner of 
Lot 241, said lot being delineated on Map of 
Ontario Colony Lands,. ;r;0co:-.:ded in the Office of 
the County Recorder of said County in Book ll 
of Maps , at . page 6 thereof• thence. ructning Sou'th 
to said South•Nest corn r of sai-d Lot 241 • thence 
run.ning in a general Sou.thoasterly direction to 
the Southeast corner of Lot 419 t said lot bein . 
also deli.neated on said M p of said Ontal'io Colony 
Lands; thence continuing. in a ~eneral Southeaster!y 
direction o point situate thi:r;teen hundred feet 
orlh of t e South line and thirteen hundred f ,eet 

East of the West line of Section 4, To,,mship 1 
South, Rangoil 7 West, s .. B •. B. & M .. , thane@ ru.M.ing 
in a 9enoral E.ast.erly dirsection o a point situate 
o,n the East line of said Section. 4. eighteen hun-
dred feet North of the Southeast -,;orne:r of eaid 
Section 4; thence running in a general Northea.st~:rl y 
dir@cti,on to the Southea$t corner of the Southwest 
quarter of the Northeast quarter _ ,of Section 3, 
To1mship l South, R.nnge 7 West, S. _ B. B. B. 1., thence 
running ortlieasterly to a point situ te on the North 
line of Section 2 .• Township l South, Rango 7 }lest 1 

S., B •. B • . s, .• , fou:deen hundred feet East of the West 
lino of said Sectio _ 2; thence run_ning in a eneral 
o.rtheaste~ly d :rectiori to the base of said mountains~ 

to a point where the division _ li.ne bet·•J.1een r;.inges 
six and seven, S. B. B. &. • intersects th~ Sout h 
base of said mount a ins; thence f o 11 O\\dng the me and r
ing line of the Sou.:.h base of said mountains. being 
cul:'V=:d no:rtherly for canyons a,nd southerly for ri ges, 
i.n a westerly direction to ,;he pl co of beg inn." ng ., 

EXHIBlJ 1 
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l EXIH:B:!"!' 2 

SJ J l\TEO __ \'!AT.SR 
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4, ! ~-l.c ACRE FEET .PER YE..t\R. 

.; II 

9 

San Atitonio ,'iate:r Company 

Alt Lorna Mutual ~ate·r · Company 

A~~st~ong Nurseries 

' ).O 

'Bany.ain 1-ieights Wate-r ·company 

G1:i.rn~ ian Wata:r Cmnpa 'Y 

Cit~us Water Company 

Cucamo;;:i,ga Viater Company 

,.. 
1 

,;, 

u 
1 '3 

14 1 

H 

18 

l '? 

18 
• ·9 

Cucamonga Development Company ( included under 
I.oam.osa) 

Fo,o hill ~rigation Company 

H~dg,es Well Company 

H llman. Wat!!t:r Cm·npany 1( incll.i.ded und~ loamos:a) 

Hermosa \ at,n Company 

loaCDOsa , ater Comp.any 

;( ·,,.. 

Joya Mutual_ ~ ·ater ,Cornp_any 

Old S tt •ers \'!a.te.:r: _Comp.any 

Rex 1,.1tual ' \'i l:e::f Cqmp·a.ny 

Ch::ir Ls Snyder 

:ea 
~1 

22 

2:3 
Sunset • ater Company 

Upland Water Company 

'(CJc 

24 i· 

Hf;!i:::-s arid Devisoes of <li.ovanni Vai,,d,eceased. 
25 1 

t 'Hugh P. Crawford 
~. I Ii •Res :n F:rui t Gro·ne:r:s 
27 I 

1! S.i.pphhe Mutual \','ate Cor..pany 
2a lt 

G. ,. Ham· lton Ranch, a partnership 

AGGREGA. • ST P LATED WATER 

31 
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WALKER, WRIQ-IT, TYLER & WAIID 
210 Vi. 7th Street, Suite 631 
Los Angeles, 14~ California, 
TRinity 8936 

Attorneys for Plaintiff 

IN TI-IE SUPERIOR COURT OF THE STATE OF CALIFORNIA 

IN AND FOR THE COUNTY OF SAN BERNARDINO 

SAN ANTONIO WATER COMPANY, a corporation~ 

Plaintiff, 

vs . 

FOOTHILL IR,qIGATION COMPANY, a corporation; 
SUNSE7 WATER COMPANY, a corporation; IOAMOSA 
WATER COMPANY, a corporation; and OLD SETTLERS 
WATER COMPANY, a corporation; ALTA LOMA MUTUAL 
WATER COMPANY, a corporation; A.R.MSTRONG 
NURSERIES, a corporation; BANYAN HEIGH]S WATER 
COMPA~Y, a corporation; CARJ.~ELIAN WATER 
COMPANY, a corporation; CITRUS WATER COMPANY, 
a corporation; CU:::AMCNGA DEVELOPMENT COMPANY, 
a corporation; CU::AMONGA WATER COMPANY, a 
corporation; HEDGES WELL COMPANY, a corpora
tion; HELLMAN WATER COMPANY, a corporation; 
HER?iCEiA WATER coiiPANY~ a corporation; 
JOYA ~rJTIJAL WATER COMPAt'\JY, a corporation; 
RE,'{ iv\UTIJAL WATER COMPANY, a corporation; ) 
SAPPHIRE MUTUAL WATER CONIPAiW, a corporation; } 
CHARLES SNYDER; UPLAND WATER COMPANY~ a 
corporation; HENRY G. BODKIN and BANK OF 
AMERICA NATIONAL TRUST AND SAVINGS ASSOCIATICNt 
as Executors of the last will of Giovanni Vai, 
deceased; WESTERN FRUIT GRONERS, a corporation; 
HUGI P. CRAWFORD; G. N. HAivULTON RANCH~ a partner
ship composed of Arthur Bridge, Helen Bridge~ and i 
·Grace W,. Burt; JOHN DOE ONE to THIRTY~ inclusive, { 
YAP .. Y ROE ONE to THIRTY ind•Jsive, JOHN DOE ,; 
CC'.P,l\:.'\JY ONE TC TWENTY inc}.1_:3ive, 

No. 

STIPULATICN 

B):GAHDING 

TRI.AL AND 

JUOGl,1ENT 

IT IS HERE3Y STIPULAF-J ii.ND AGRE□ and bet~~-~ plainti:~ 

ed i1 
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31 

that : 

i:JBST,,;:,_ Each of the undersigned defenda~ s h~raby appears ~n 

th~ above entitled action . The a legati~ns Df ~- e compla'n ~n 

fi e in sa • d action sha l be dee .ed denied by ,;'\~ unc!ers • ned 

defendants , and they shall be and are deemed to hav~ alleg,ed in 

said act"on tha hey o:wn s:.1ch rights o t.hei wa ters c Cucamon 

Creek and of Cuca~onga Basin (,en ·aned in said j _ment) as ~ay 

be sup;,or ed by any @vidence which may be introduced at he rial 

of said act ion ,. 

SECO "' ! At any timei after the fi in of this stipu ation 

said action may b@ tria,d as between the Stil)ulating pa t; ~s. Saia 

rial rnay be held without notice if h 0 un.de-rsigned co~nsel farthe 

stipu ting parties are present or reprasented at s~id trial. and 

i n sucn case noti~e of said tx-ial is her@by waived. 

Ti RD : The stipulating pall;' ies con.s,~nt hat a D cree in ~h 

for, whic. precedes and is. attached to this stipulation m y be 

:rende.~ed and ente ed by he Court in ~aid act ion,, in he event 

the Cou:r finds s uch judgm nt proper under the nid nee which shall 

have been 1ntxoduced . 

FCUFLH; The sU.pulating parties hereby w.aive th@ signing 

or il • ng. of any F indin9s o i Fac:t in said action in the event a 

d;Gree io said form is to be rendered. 
a~· . . tx_ f< 

~:-t ~: >·3 ~,e-"'ee-r al S • , ~ 57, 
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ary 

OLD SETTLERS WATE.E ~·.::.;1:,?A),Y 

BYJ~_A~::J5 Preside 

Al'v.D..£'J Jt, t/c.v,.._ J~secre a.ry 

ALTA LOMA MUTUAL WATER COMPANY 

BY ~,·//21~ .P-r~sident 

y; ,;1!1 , /1/ '= ' ANDr :fu 4 ,«t A • ///,, ,«,:, Secretar1 ,,. l , 

A E cm: ,r-.'Y 

BY-"'""+~'#':,:,:.i...,e-;~~~~~::c-· • es .i.d e r1 t 

'3ecretarv 

··, " ... , ... , .. ,., 
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EXHIBIT A – LOCATION MAP OF CHINO BASIN



Exhibit A 

Loe r a ion Map of Ch" mo Basin 

0 Adjudicated B of the ch· oundary ino Basin 

Map prepared by 

WE WILDERMUTH 
ENVIRONMENTAL, INC. 
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EXHIBIT B – HYDROLOGIC MAP OF CHINO BASIN



N 

IA 
3 4 Kilometers 

3 Miles 

Hydrologic Map of Chino Basin 

/'-/ Fault 
(Solid where known; dashed where approximate; 
dotted where concealed; queried where unknown; 
big dots where barrier to groundwater flow) 

-"'¾ Groundwater Divide 

Map prepared by 

WE WILDERMUTH 
ENVIRONMENTAL, INC. 
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EXHIBIT C – STIPULATING OVERLAYING AGRICULTURAL PRODUCERS



EXHIBIT “C”

STIPULATING OVERLYING AGRICULTURAL PRODUCERS 

- 30 -

1

2

3

4

5

6

7

8

9

10

11

12

13

14
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16

17

18

19

20

21

22

23

24

25

26

27

28

STATE OF CALIFORNIA Aphessetche, Xavier

COUNTY OF SAN BERNARDINO Arena Mutual Water Assn.

Abacherli, Dairy, Inc. Armstrong Nurseries, Inc.

Abacherli, Frank Arretche, Frank

Abacherli, Shirley Arretche, Jean Pierre

Abbona, Anna Arvidson, Clarence F.

Abbona, James Arvidson, Florence

Abbona, Jim Ashley, George W.

Abbona, Mary Ashley, Pearl E.

Agliani, Amelia H. Atlas Farms

Agman, Inc. Atlas Ornamental Iron Works, Inc.

Aguerre, Louis B. Aukeman, Carol

Ahmanson Trust Co. Aukeman, Lewis

Akiyama, Shizuye Ayers, Kenneth C., aka

 

Akiyama, Tomoo Kelley Ayers

Akkerman, Dave Bachoc, Raymond

Albers, J.N. Baldwin, Edgar A.

Albers, Nellie Baldwin, Lester

Alewyn, Jake J. Banbury, Carolyn

Alewyn, Normalee Bangma Dairy

Alger, Mary D. Bangma, Arthur

Alger, Raymond Bangma, Ida

Allen, Ben F. Bangma, Martin

Allen, Jane F. Bangma, Sam

Alta-Dena Dairy Barba, Anthony B.

Anderson Farms Barba, Frank

Anguiano, Sarah L.S. Barcellos, Joseph

Anker, Gus Barnhill, Maurine W.

Barnhill, Paul Boersma, Angie
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9

10
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18

19
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21

22

23

24

25

26

27

28

Bartel, Dale Boersma, Berdina

Bartel, Ursula Boersma, Frank

Bartel, Willard Boersma, Harry

Barthelemy, Henry Boersma, Paul

Barthelemy, Roland Boersma, Sam

Bassler, Donald V., M.D. Boersma, William L.

Bates, Lowell R. Bohlander & Holmes, Inc.

Bates, Mildred L. Bokma, Peter

Beahm, James W. Bollema, Jacob

Beahm, Joan M. Boonstoo, Edward

Bekendam, Hank Bootsma, Jim

Bekendam, Pete Borba, Dolene

Bello, Eugene Borba, Dolores

Bello, Olga Borba, Emily

Beltman, Evelyn Borba, George

Beltman, Tony Borba, John

Bergquist Properties, Inc. Borba, John & Sons

Bevacqua, Joel A. Borba, John Jr.

Bevacqua, Marie B. Borba, Joseph A.

Bidart, Bernard Borba, Karen E.

Bidart, Michael J. Borba, Karen M.

Binnell, Wesley Borba, Pete, Estate of

Black, Patricia E. Borba, Ricci

Black, Victor Borba, Steve

Bodger, John & Sons Co. Borba, Tom

Boer, Adrian Bordisso, Alleck

Boersma and Wind Dairy Borges, Angelica M.

Borges, Bernadette Bothof, Roger W.
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19
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22

23

24

25

26

27

28

Borges, John O. Bouma, Cornie

Borges, Linda L. Bouma, Emma

Borges, Manual Jr. Bouma, Henry P.

Borges, Tony Bouma, Martin

Bos, Aleid Bouma, Peter G. & Sons Dairy

Bos, Gerrit Bouma, Ted

Bos, John Bouman, Helen

Bos, John Bouman, Sam

Bos, Margaret Bower, Mabel E.

Bos, Mary Boys Republic

Bos, Mary Beth Breedyk, Arie

Bos, Tony Breedyk, Jessie

Bosch, Henrietta Briano Brothers

Bosch, Peter T. Briano, Albert

Boschma, Betty Briano, Albert Trustee for

Boschma, Frank Briano, Albert Frank

Boschma, Greta Briano, Lena

Boschma, Henry Brink, Russell N.

Bosma, Dick Brinkerhoff, Margaret

Bosma, Florence G. Brinkerhoff, Robert L.

Bosma, Gerrit Britschgi, Florence

Bosma, Jacob J. Britschgi, Magdalena Garetto

Bosma, Jeanette Thea Britschgi, Walter P.

Bosman, Frank Brommer, Marvin

Bosman, Nellie Brookside Enterprizes, dba

Bosnyak, Goldie M. Brookside Vineyard Co.

Bosnyak, Martin Brothers Three Dairy

Brown, Eugene Chino Corona Investment
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6
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8

9

10
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16
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19
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21

22

23

24

25

26

27

28

Brun, Martha M. Chino Water Co.

Brun, Peter Robert Christensen, Leslie

Buma, Duke Christensen, Richard G.

Buma, Martha Christian, Ada R.

Bunse, Nancy Christian, Harold F.

Bunse, Ronnie L. Christy, Ella J.

Caballero, Bonnie L. Christy, Ronald S.

Caballero, Richard F. Cihigoyenetche, Jean

Cable Airport Inc. Cihigoyenetche, Leona

Cadlini, Donald Cihigoyenetche, Martin

Cadlini, Jesse R. Clarke, Arthur B.

Cadlini, Marie Edna Clarke, Nancy L.

Cambio, Anna Clarke, Phyllis J.

Cambio, Charles, Estate of Coelho, Isabel

Cambio, William V. Coelho, Joe A. Jr.

Cardoza, Florence Collins, Howard E.

Cardoza, Olivi Collins, Judith F.

Cardoza, Tony Collinsworth, Ester L.

Carnesi, Tom Collinsworth, John E.

Carver, Robt M., Trustee Collinsworth, Shelby

Cauffman, John R. Cone Estate (05-2-00648/649)

Chacon Bros. Consolidated Freightways Corp.

Chancon, Elvera P. of Delaware

Chacon, Joe M. Corona Farms Co.

Chacon, Robert M. Corra, Rose

Chacon, Virginia L. Costa, Dimas S.

Chez, Joseph C. Costa, Laura

Costa, Myrtle De Boer, L.H.
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25
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27

28

Costamagna, Antonio De Boer, Sidney

Costamagna, Joseph De Bos, Andrew

Cousyn, Claus B. De Graaf, Anna Mae

Cramer, Carole F. De Graaf, Gerrit

Cramer, William R. De Groot, Dick

Crossroads Auto Dismantlers, Inc. De Groot, Dorothy

Crouse, Beatrice I. De Groot, Ernest

Crouse, Roger De Groot, Henrietta

Crowley, Juanita C. De Groot, Jake

Crowley, Ralph De Groot, Pete Jr.

Cucamonga Vintners De Haan, Bernadena

D’Astici, Teresa De Haan, Henry

Da Costa, Cecilia B. De Hoog, Adriana

Da Costa, Joaquim F. De Hoog, Joe

Daloisio, Norman De Hoog, Martin

De Berard Bros. De Hoog, Martin L.

De Berard, Arthur, Trustee De Hoog, Mitch

De Berard, Charles De Hoog, Tryntje

De Berard, Chas., Trustee De Jager, Cobi

De Berard, Helan J. De Jager, Edward D.

De Berard, Robert De Jong Brothers Dairy

De Berard, Robert Trustee De Jong, Cornelis

De Bie, Adrian De Jong, Cornelius

De Bie, Henry De Jong, Grace

De Bie, Margaret M. De Jong, Jake

De Bie, Marvin De Jong, Lena

De Boer, Fred De Leeuw, Alice

De Leeuw, Sam Dirkse, Catherine
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24

25
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27

28

De Soete, Agnes Dirkse, Charles C.

De Soete, Andre Dixon, Charles E.

De Vries, Abraham Dixon, Geraldine A.

De Vries, Case Doesberg, Hendrica

De Vries, Dick Doesburg, Theodorus, P.

De Vries, Evelyn Dolan, Marion

De Vries, Henry, Estate of Dolan, Michael H.

De Vries, Hermina Dominguez, Helen

De Vries, Jack H. Dominguez, Manual

De Vries, Jane Donkers, Henry A.

De Vries, Janice Donkers, Nellie G.

De Vries, John Dotta Bros.

De Vries, John J. Douma Brothers Dairy

De Vries, Neil Douma, Betty A.

De Vries, Ruth Douma, Fred A.

De Vries, Theresa Douma, Hendrika

De Wit, Gladys Douma, Herman G.

De Wit, Peter S. Douma, Narleen J.

De Wyn, Evert Douma, Phillip M.

De Zoete, Hattie V. Dow Chemical Co.

Do Zoete, Leo A. Dragt, Rheta

Decker, Hallie Dragt, William

Decker, Henry A. Driftwood Dairy Farm

Demmer, Ernest Droogh, Case

Di Carlo, Marie Duhalde, Marian

Di Carlo, Victor Duhalde, Lauren

Di Tommaso, Frank Duits, Henrietta

Duits, John Excelsior Farms

F.D.I.C.
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28

Dunlap, Edna Kraemer, Fagundes, Frank M.

Estate of Fagundes, Mary

Durrington, Glen Fernandes, Joseph Jr.

Durrington, William F. Fernandes, Velma C.

Dusi, John Sr. Ferraro, Ann

Dykstra, Dick Ferreira, Frank J.

Dykstra, John Ferreira, Joe C. Jr.

Dykstra, John & Sons Ferreira, Narcie

Dykstra, Wilma Fillippi, J. Vintage Co.

Dyt, Cor Filippi, Joseph

Dyt, Johanna Filippi, Joseph A.

E and S Grape Growers Filippi, Mary E.

Eaton, Thomas, Estate of Fitzgerald, John R.

Echeverria, Juan Flameling Dairy Inc.

Echeverria, Carlos Flamingo Dairy

Echeverria, Pablo Foss, Douglas E.

Eilers, E. Myrle Foss, Gerald R.

Eilers, Henry W. Foss, Russel

El Prado Golf Course Fred & John Troost No. 1 Inc.

Ellsworth, Rex C. Fred & Maynard Troost No. 2 Inc.

Engelsma, Jake Freitas, Beatriz

Engelsma, Susan Freitas, Tony T.

Escojeda, Henry Gakle, Louis L.

Etiwanda Grape Products Co. Galleano Winery, Inc.

Euclid Ave. Investment One Galleano, Bernard D.

Euclid Ave. Investment Four Galleano, D.

Euclid Ave. Three Investment Galleano, Mary M.

Garcia, Pete Hansen, Raymond F.
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28

Gardner, Leland V. Hanson, Ardeth W.

Gardner, Lola M. Harada, James T.

Garrett, Leonard E. Harada, Violet A.

Garrett, Patricia T. Haringa, Earl and Sons

Gastelluberry, Catherine Haringa, Herman

Gastelluberry, Jean Haringa, Rudy

Gilstrap, Glen E. Haringa, William

Gilstrap, Marjorie J. Harper, Cecilia de Mille

Godinho, John Harrington, Winona

Godinho, June Harrison, Jacqueline A.

Gonsalves, Evelyn Hatanaka, Kenichi

Gonsalves, John Heida, Annie

Gorzeman, Geraldine Heida, Don

Gorzeman, Henry A. Heida, Jim

Gorzeman, Joe Heida, Sam

Govea, Julia Helms, Addison D.

Goyenetche, Albert Helms, Irma A.

Grace, Caroline E. Hermans, Alma I.

Grace, David J. Hermans, Harry

Gravatt, Glenn W. Hettinga, Arthur

Gravatt, Sally Mae Hettinga, Ida

Greydanus Dairy, Inc. Hettinga, Judy

Greydanus, Rena Hettinga, Mary

Griffin Development Co. Hettinga, Wilbur

Haagsma, Dave Heublein, Inc., Grocery Products 

Haagsma, John Group

Hansen, Mary D. Hibma, Catherine M.

Hibma, Sidney Hohberg, Harold C.
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27

28

Hicks, Kenneth I. Hohberg, Harold W.

Hicks, Minnie M. Holder, Arthur B.

Higgins Brick Co. Holder, Dorothy F.

Highstreet, Alfred V. Holmes, A. Lee

Highstreet, Evada V. Holmes, Frances P.

Hilarides, Bertha as Trustee Hoogeboom, Gertrude

Hilarides, Frank Hoogeboom, Pete

Hilarides, John as Trustee Hoogendam, John

Hindelang, Tillie Hoogendam, Tena

Hindelang, William Houssels, J. K. Thoroughbred

Hobbs, Bonnie C. Farm

Hobbs, Charles W. Hunt Industries

Hobbs, Hazel I. Idsinga, Ann

Hobbs, Orlo M. Idsinga, William W.

Hoekstra, Edward Imbach Ranch, Inc.

Hoekstra, George Imbach, Kenneth E.

Hoekstra, Grace Imbach, Leonard K.

Hoekstra, Louie Imbach, Oscar K.

Hofer, Paul B. Imbach, Ruth M.

Hofer, Phillip F. Indaburu, Jean

Hofstra, Marie Indaburu, Marceline

Hogeboom, Jo Ann M. Iseli, Kurt H.

Hogeboom, Maurice D. Ito, Kow

Hogg, David V. J & B Dairy Inc.

Hogg, Gene P. Jaques, Johnny C. Jr.

Hogg, Warren G. Jaques, Mary

Hohberg, Edith J. Jaques, Mary Lou

Jay Em Bee Farms Knevelbaard, John
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28

Johnson Bro’s Egg Ranches, Inc. Knudsen, Ejnar

Johnston, Ellwood W. Knudsen, Karen M.

Johnston, George F. Co. Knudsen, Kenneth

Johnston, Judith H. Knudson, Robert

Jones, Leonard P. Knudson, Darlene

Jongsma & Sons Dairy Koel, Helen S.

Jongsma, Diana A. Koetsier, Gerard

Jongsma, Dorothy Koetsier, Gerrit J.

Jongsma, George Koetsier, Jake

Jongsma, Harold Koning, Fred W.

Jongsma, Henry Koning, Gloria

Jongsma, John Koning, J. W. Estate

Jongsma, Nadine Koning, James A.

Jongsma, Tillie Koning, Jane

Jordan, Marjorie G. Koning, Jane C.

Jordan, Troy O. Koning, Jennie

Jorritsma, Dorothy Koning, John

Juliano, Albert Koning, Victor A.

Kamper, Cornelis Kooi Holstein Corporation

Kamstra, Wilbert Koolhaas, Kenneth E.

Kaplan, Lawrence J. Koolhaas, Simon

Kasbergen, Martha Koolhaas, Sophie Grace

Kasbergen, Neil Koopal, Grace

Kazian, Angelen Estate of Koopal, Silas

Kingsway, Const. Corp. Koopman, Eka

Klapps Market Koopman, Gene T.

Kline, James K. Koopman, Henry G.

Koopman, Ted Leck, Arthur A.
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23

24

25

26

27

28

Koopman, Tena Leck, Evelyn M.

Koot, Nick Lee, Harold E.

Koster, Aart Lee, Helen J.

Koster, Frances Lee, Henrietta C.

Koster, Henry B. Lee, R. T. Construction Co.

Koster, Nellie Lekkerkerk, Adriana

Kroes, Jake R. Lekkerkerk, L. M.

Kroeze, Bros Lekkerkerker, Nellie

Kroeze, Calvin E. Lekkerkerker, Walt

Kroeze, John Lewis Homes of California

Kroeze, Wesley Livingston, Dorothy M.

Kruckenberg, Naomi Livingston, Rex E.

Kruckenberg, Perry Lokey, Rosemary Kraemer

L. D. S. Welfare Ranch Lopes, Candida A.

Labrucherie, Mary Jane Lopes, Antonio S.

Labrucherie, Raymond F. Lopez, Joe D.

Lako, Samuel Lourenco, Carlos, Jr.

Landman Corp. Lourenco, Carmelina P.

Lanting, Broer Lourenco, Jack C.

Lanting, Myer Lourenco, Manual H.

Lass, Jack Lourenco, Mary

Lass, Sandra L. Lourenco, Mary

Lawrence, Cecelia, Estate of Luiten, Jack

Lawrence, Joe H., Estate of Luiz, John M.

Leal, Bradley W. Luna, Christine I.

Leal, John C. Luna, Ruben T.

Leal, John Craig Lusk, John D. and Sons A California 

Corporation

Lyon, Gregory E. Mickel, Louise
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28

Lyon, Paula E. Miersma, Dorothy

M & W Co. #2 Meirsma, Harry C.

Madole, Betty M. Minaberry, Arnaud

Madole, Larry B. Minaberry, Marie

Marquez, Arthur Mistretta, Frank J.

Marquine, Jean Mocho and Plaa Inc.

Martin, Lelon O. Mocho, Jean

Martin, Leon O. Mocho, Noeline

Martin, Maria D. Modica, Josephine

Martin, Tony J. Montes, Elizabeth

Martins, Frank Montes, Joe

Mathias, Antonio Moons, Beatrice

Mc Cune, Robert M. Moons, Jack

Mc Masters, Gertrude Moramarco, John A. Enterprise

Mc Neill, J. A. Moreno, Louis W.

Mc Neill, May F. Moss, John R.

Mees, Leon Motion Pictures Associates, Inc.

Mello and Silva Dairy Moynier, Joe

Mello and Sousa Dairy Murphy, Frances V.

Mello, Emilia Murphy, Myrl L.

Mello, Enos C. Murphy, Naomi

Mello, Mercedes Nanne, Martin Estate of

Mendiondo, Catherine Nederend, Betty

Mendiondo, Dominique Nederend, Hans

Meth. Hosp. – Sacramento Norfolk, James

Metzger, R. S. Norfolk, Martha

Metzger, Winifred Notrica, Louis

Nyberg, Lillian N. Ormonde, Viva
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24

25

26

27

28

Nyenhuis, Annie Ortega, Adeline B.

Nyenhuis, Jim Ortega, Bernard Dino

Occidental Land Research Osterkamp, Joseph S.

Okumura, Marion Osterkamp, Margaret A.

Okumura, Yuiche P I E Water Co.

Oldengarm, Effie Palmer, Eva E.

Oldengarm, Egbert Palmer, Walter E.

Oldengarm, Henry Parente, Luis S.

Oliviera, Manuel L. Parente, Mary Borba

Oliviera, Mary M. Parks, Jack B.

Olson, Albert Parks, Laura M.

Oltmans Construction Co. Patterson, Lawrence E. Estate of

Omlin, Anton Payne, Clyde H.

Omlin, Elsie L. Payne, Margo

Ontario Christian School Assn. Pearson, Athelia K.

Oord, John Pearson, William C.

Oostdam, Jacoba Pearson, William G.

Oostdam, Pete Pene, Robert

Oosten, Agnes Perian, Miller

Oosten, Anthonia Perian, Ona E.

Oosten, Caroline Petrissans, Deanna

Oosten, John Petrissans, George

Oosten, Marinus Petrissans, Jean P.

Oosten, Ralph Petrissans, Marie T.

Orange County Water District Pickering, Dora M.

Ormonde, Manuel (Mrs. A. L. Pickering)

Ormonde, Pete, Jr. Pierce, John

Pierce, Sadie Righetti, A. T.



EXHIBIT “C”

STIPULATING OVERLYING AGRICULTURAL PRODUCERS 

- 43 -

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25
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28

Pietszak, Sally Riley, George A.

Pine, Joe Riley, Helen C.

Pine, Virginia Robbins, Jack K.

Pires, Frank Rocha, John M.

Pires, Marie Rocha, Jose C.

Plaa, Jeanne Rodrigues, John

Plaa, Michel Rodrigues, Manuel

Plantenga, Agnes Rodrigues, Manuel, Jr.

Plantenga, George Rogrigues, Mary L.

Poe, Arlo D. Rodriquez, Daniel

Pomona Cemetery Assn. Rogers, Jack D.

Porte, Cecelia, Estate of Rohrer, John A.

Porte, Garritt, Estate of Rohrer, Theresa D.

Portsmouth, Vera McCarty Rohrs, Elizabeth H.

Ramella, Mary M. Rossetti, M. S.

Ramirez, Concha Roukema, Angeline

Rearick, Hildegard H. Roukema, Ed.

Rearick, Richard R. Roukema, Nancy

Reinalda, Clarence Roukema, Siebren

Reitsma, Greta Ruderian, Max J.

Reitsma, Louis Russell, Fred J.

Rice, Bernice Rusticus, Ann

Rice, Charlie E. Rusticus, Charles

Richards, Karin Rynsburger, Arie

(Mrs. Ronnie Richards) Rynsburger, Berdena, Trust

Richards, Ronald L. Rynsburger, Joan Adele

Ridder, Jennie Wassenaar Rynsburger, Thomas

S. P. Annex, Inc. Scott, Frances M.
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21

22

23

24

25

26

27

28

Salisbury, Elinor J. Scott, Linda F.

Sanchez, Edmundo Scott, Stanley A.

Sanchez, Margarita O. Scritsmier, Lester J.

Santana, Joe Sr. Serl, Charles A.

Santana, Palmira Serl, Rosalie P.

Satragni, John B. Jr. Shady Grove Dairy, Inc.

Scaramella, George P. Shamel, Burt A.

Schaafsma Bros. Shelby, Harold E.

Schaafsma, Jennie Shelby, John A.

Schaafsma, Peter Shelby, Velma M.

Schaafsma, Tom Shelton, Alice A.

Schaap, Andy Sherwood, Robert W.

Schaap, Ids Sherwood, Sheila J.

Schaap, Maria Shue, Eva

Schacht, Sharon C. Shue, Gilbert

Schakel, Audrey Sieperda, Anne

Schakel, Fred Sieperda, James

Schmid, Olga Sigrist, Hans

Schmidt, Madeleine Sigrist, Rita

Schoneveld, Evert Silveira, Arline L.

Schoneveld, Henrietta Silveira, Frank

Schoneveld, John Silveira, Jack

Schoneveld, John Allen Silveira, Jack P. Jr.

Schug, Donald E. Simas, Dolores

Schug, Shirley A. Simas, Joe

Schuh, Bernatta M. Singleton, Dean

Schuh, Harold H. Singleton, Elsie R.

Sinnott, Jim Staal, John
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Sinnott, Mildred B. Stahl, Zippora P.

Slegers, Dorothy Stampfl, Berta

Slegers, Hubert J. Stampfl, William

Slegers, Jake Stanley, Robert E.

Slegers, Jim Stark, Everett

Slegers, Lenwood M. Stellingwerf, Andrew

Slegers, Martha Stellingwerf, Henry

Slegers, Tesse J. Stellingwerf, Jenette

Smith, Edward S. Stellingwerf, Shana

Smith, Helen D. Stellingwerf, Stan

Smith, James E. Stelzer, Mike C.

Smith, Keith J. Sterk, Henry

Smith, Lester W. Stiefel, Winifred

Smith, Lois Maxine Stiefel, Jack D.

Smith, Marjorie W. Stigall, Richard L.

Soares, Eva Stigall, Vita

Sogioka, Mitsuyoshi Stockman’s Inn

Sogioka, Yoshimato Stouder, Charlotte A.

Sousa, Sam Stouder, William C.

Southern Pacific Land Co. Struikmans, Barbara

Southfield, Eddie Struikmans, Gertie

Souza, Frank M. Struikmans, Henry Jr.

Souza, Mary T. Struikmans, Henry Sr.

Spickerman, Alberta Struikmans, Nellie

Spickerman, Florence Swager, Edward

Spickerman, Rudolph Swager, Gerben

Spyksma, John Swager, Johanna

Swager, Marion Terpstra, Theodore G.
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Swierstra, Donald Teune, Tony

Swierstra, Fanny Teunissen, Bernard

Sybrandy, Ida Teunissen, Jane

Sybrandy, Simon Thomas, Ethel M.

Sytsma, Albert Thommen, Alice

Sytsma, Edith Thommen, Fritz

Sytsma, Jennie Tillema, Allie

Sytsma, Louie Tillema, Harold

Te Velde, Agnes Tillema, Klaas D.

Te Velde, Bay Timmons, William R.

Te Velde, Bernard A. Tollerup, Barbara

Te Velde, Bonnie Tollerup, Harold

Te Velde, Bonnie G. Trapani, Louis A.

Te Velde, George Trimlett, Arlene R.

Te Velde, George, Jr. Trimlett, George E.

Te Velde, Harm Tristant, Pierre

Te Velde, Harriet Tuinhout, Ale

Te Velde, Henry J. Tuinhout, Harry

Te Velde, Jay Tuinhout, Hilda

Te Velde, Johanna Tuls, Elizabeth

Te Velde, John H. Tuls, Jack S.

Te Velde, Ralph A. Tuls, Jake

Te Velde, Zwaantina, Trustee Union Oil Company of California

Ter Maaten, Case United Dairyman’s Co-op.

Ter Maaten, Cleone Urquhart, James G.

Ter Maaten, Steve Usle, Cathryn

Terpstra, Carol Usle, Faustino

V & Y Properties Van Hofwegen, Clara
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Vaile, Beryl M. Van Hofwegen, Jessie

Valley Hay Co. Van Klaveren, A.

Van Beek Dairy Inc. Van Klaveren, Arie

Van Canneyt Dairy Van Klaveren, Wilhelmina

Van Canneyt, Maurice Van Klaveren, William

Van Canneyt, Wilmer Van Leeuwen, Arie C.

Van Dam, Bas Van Leeuwen, Arie C.

Van Dam, Isabelle Van Leeuwen, Arlan

Van Dam, Nellie Van Leeuwen, Clara G.

Van Den Berg, Gertrude Van Leeuwen, Cornelia L.

Van Den Berg, Joyce Van Leeuwen, Harriet

Van Den Berg, Marinus Van Leeuwen, Jack

Van Den Berg, Marvin Van Leeuwen, John

Van Der Linden, Ardith Van Leeuwen, Letie

Van Der Linden, John Van Leeuwen, Margie

Van Der Linden, Stanley Van Leeuwen, Paul

Van Der Veen, Kenneth Van Leeuwen, William A.

Van Diest, Anna T. Van Ravenswaay, Donald

Van Diest, Cornelius Van Ryn Dairy

Van Diest, Ernest Van Ryn, Dick

Van Diest, Rena Van Surksum, Anthonetta

Van Dyk, Bart Van Surksum, John

Van Dyk, Jeanette Van Veen, John

Van Foeken, Martha Van Vliet, Effie

Van Foeken, William Van Vliet, Hendrika

Van Hofwegen, Steve Van Vliet, Hugo

Van Hofwegen, Adrian A. Van Vliet, Klaas

Vande Witte, George Vander Laan, Katie
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Vanden Berge, Gertie Vander Laan, Martin Jr.

Vanden Berge, Gertie Vander Laan, Tillie

Vanden Berge, Jack Vander Leest, Anna

Vanden Berge, Jake Vander Leest, Ann

Vanden Brink, Stanley Vander Meer, Alice

Vander Dussen, Agnes Vander Meer, Dick

Vander Dussen, Cor Vander Poel, Hank

Vander Dussen, Cornelius Vander Poel, Pete

Vander Dussen, Edward Vander Pol, Irene

Vander Dussen, Geraldine Marie Vander Pol, Margie

Vander Dussen, James Vander Pol, Marines

Vander Dussen, John Vander Pol, William P.

Vander Dussen, Nelvina Vander Schaaf, Earl

Vander Dussen, Rene Vander Schaaf, Elizabeth

Vander Dussen, Sybrand Jr. Vander Schaaf, Henrietta

Vander Dussen, Sybrand Sr. Vander Schaaf, John

Vander Dussen Trustees Vander Schaaf, Ted

Vander Eyk, Case Jr. Vander Stelt, Catherine

Vander Eyk, Case Sr. Vander Stelt, Clarence

Vander Feer, Peter Vander Tuig, Arlene

Vander Feer, Rieka Vander Tuig, Sylvester

Vander Laan, Ann Vander Veen, Joe A.

Vander Laan, Ben Vandervlag, Robert

Vander Laan, Bill Vander Zwan, Peter

Vander Laan, Corrie Vanderford, Betty W.

Vander Laan, Henry Vanderford, Claud R.

Vander Laan, James Vanderham, Adrian

Vanderham, Cornelius Vestal, J. Howard
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Vanderham, Cornelius P. Visser, Gerrit

Vanderham, Cory Visser, Grace

Vanderham, E. Jane Visser, Henry

Vanderham, Marian Visser, Jess

Vanderham, Martin Visser, Louie

Vanderham, Pete C. Visser, Neil

Vanderham, Wilma Visser, Sam

Vasquez, Eleanor Visser, Stanley

Veenendaal, Evert Visser, Tony D.

Veenendaal, John H. Visser, Walter G.

Veiga, Dominick, Sr. Von Der Ahe, Fredric T.

Verbree, Jack Von Euw, George

Verbree, Tillie Von Euw, Majorie

Verger, Bert Von Lusk, a limited partnership

Verger, Betty Voortman, Anna Marie

Verhoeven, Leona Voortman, Edward

Verhoeven, Martin Voortman, Edwin J.

Verhoeven, Wesley Voortman, Gertrude Dena

Vermeer, Dick Wagner, Richard H.

Vermeer, Jantina Walker, Carole R.

Vernola Ranch Walker, Donald E.

Vernola, Anthonietta Walker, Wallace W.

Vernola, Anthony Wardle, Donald M.

Vernola, Frank Warner, Dillon B.

Vernola, Mary Ann Warner, Minnie

Vernola, Pat F. Wassenaar, Peter W.

Vestal, Frances Lorraine Waters, Michael

Weeda, Adriana Wiersma, Jake
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Weeda, Daniel Wiersma, Otto

Weeks, O. L. Wiersma, Pete

Weeks, Verona E. Winchell, Verne H., Trustee

Weidman, Maurice Wind, Frank

Weidman, Virginia Wind, Fred

Weiland, Adaline I. Wind, Hilda

Weiland, Peter J. Wind, Johanna

Wesselink, Jules Woo, Frank

West, Katharine R. Woo, Sem Gee

West, Russel Wybenga, Clarence

West, Sharon Ann Wybenga, Gus

Western Horse Property Wybenga, Gus K.

Westra, Alice Wybenga, Sylvia

Westra, Henry Wynja, Andy

Westra, Hilda Wynja, Iona F.

Westra, Jake J. Yellis, Mildred

Weststeyn, Freida Yellis, Thomas E.

Weststeyn, Pete Ykema-Harmsen Dairy

Whitehurst, Louis G. Ykema, Floris

Whitehurst, Pearl L. Ykema, Harriet

Whitmore, David L. Yokley, Betty Jo

Whitmore, Mary A. Yokley, Darrell A.

Whitney, Adolph M. Zak, Zan

Wiersema, Harm Zivelonghi, George

Wiersema, Harry Zivelonghi, Margaret

Wiersma, Ellen H. Zwaagstra, Jake

Zwaagstra, Jessie M.

Wiersma, Gladys J. Zwart, Case
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NON-PRODUCER WATER DISTRICTS

Chino Basin Municipal Water District

Chino Basin Water Conservation District

Pomona Valley Municipal Water District

Western Municipal Water District of Riverside County

DEFAULTING OVERLYING AGRICULTURAL PRODUCERS

Cheryl L. Bain Roy W. Lantis

Warren Bain Sharon I. Lantis

John M. Barcelona Frank Lorenz

Letty Bassler Dagney H. MacDonald

John Brazil Frank E. Martin

John S. Briano Ruth C. Martin

Lupe Briano Connie S. Mello

Paul A. Briano Naldiro J. Mello

Tillie Briano Felice Miller

Arnie B. Carlson Ted Miller

John Henry Fikse Masao Nerio

Phyllis S. Fikse Tom K. Nerio

Lewellyn Flory Toyo Nerio

Mary I. Flory Yuriko Nerio

L. H. Glazer Harold L. Rees

Dorothy Goodman Alden G. Rose

Sidney D. Goodman Claude Rouleau, Jr.

Frank Grossi Patricia M. Rouleau

Harada Brothers Schultz Enterprises

Ellen Hettinga Albert Shaw
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Hein Hettinga Lila Shaw

Dick Hofstra, Jr. Cathy M. Stewart

Benjamin M. Hughey Marvin C. Stewart

Frieda L. Hughey Betty Ann Stone

Guillaume Indart John B. Stone

Ellwood B. Johnston, Trustee Vantoll Cattle Co., Inc.

Perry Kruckenberg, Jr. Catherine Verburg

Martin Verburg

Donna Vincent

Larry Vincent

Cliff Wolfe & Associates

Ada M. Woll

Zarubica Co.
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OVERLYING NON-AGRICULTURAL RIGHTS

Party

Total Overlying
Non-Agricultural

Rights (Acre-Feet)

Share of
Safe Yield
(Acre-Feet)

Ameron Steel Producers, Inc. 125 97.858

County of San Bernardino (Airport) 171 133.870

Conrock Company 406 317.844

Kaiser Steel Corporation 3,743 2,930.274

Red Star Fertilizer 20 15.657

Southern California Edison Co. 1,255 982.499

Space Center, Mira Loma 133 104.121

Southern Service Co. dba Blue Seal Linen 24 18.789

Sunkist Growers, Inc. 2,393 1,873.402

Carlsberg Mobile Home Properties, Ltd '73 593 464.240

Union Carbide Corporation 546 427.446

Quaker Chemical Co. 0 0.000

 

Totals 9,409 7,366.000
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APPROPRIATIVE RIGHTS

Party

Appropriative
Right

(Acre Feet)

Share of Initial 
Operating Safe 

Yield
(Acre-Feet)

Share of 
Operating 
Safe Yield
(Percent)

City of Chino 5,271.7 3,670.067 6.693

City of Norco 289.5 201.545 0.368

City of Ontario 16,337.4 11,373.816 20.742

City of Pomona 16,110.5 11,215.852 20.454

City of Upland 4,097.2 2,852.401 5.202

Cucamonga County Water District 4,431.0 3,084.786 5.626

Jurupa Community Services District 1,104.1 768.655 1.402

Monte Vista County Water District 5,958.7 4,148.344 7.565

West San Bernardino County Water District 925.5 644.317 1.175

Etiwanda Water Company 768.0 534.668 0.975

Feldspar Gardens Mutual Water Company 68.3 47.549 0.087

Fontana Union Water Company 9,188.3 6,396.736 11.666

Marygold Mutual Water Company  941.3 655.317 1.195

Mira Loma Water Company 1,116.0 776.940 1.417

Monte Vista Irrigation Company 972.1 676.759 1.234

Mutual Water Company of Glen Avon Heights 672.2 467.974 0.853

Park Water Company 236.1 164.369 0.300

Pomona Valley Water Company 3,106.3 2,162.553 3.944

San Antonio Water Company 2,164.5 1,506.888 2.748

Santa Ana River Water Company 1,869.3 1,301.374 2.373

Southern California Water Company 1,774.5 1,235.376 2.253

West End Consolidated Water Company 1,361.3 947.714 1.728

TOTAL 78,763.8 55,834.000 100.000
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EXHIBIT “F”

OVERLYING (AGRICULTURAL) POOL

POOLING PLAN

1. Membership in Pool.  The  State  of California and  all producers listed  in Exhibit “C” 

shall be the initial members of this pool, which shall include all producers of water for overlying uses other 

than industrial or commercial purposes.

2. Pool Meetings.  The members of the pool shall meet annually, in person or by proxy, at a 

place and time to be designated by Watermaster for purposes of electing members of the Pool 

Committee and conducting any other business of the pool.  Special meetings of the membership of the 

pool may be called and held as provided in the rules of the pool.

3. Voting.  All voting at meetings of pool members shall be on the basis of one vote for each 

100 acre feet or any portion thereof of production from Chino Basin during the preceding year, as shown 

by the records of Watermaster.

4. Pool Committee.  The Pool Committee for this pool shall consist of not less than nine (9) 

representatives selected at large by members of the pool.  The exact number of members of the Pool 

Committee in any year shall be as determined by majority vote of the voting power of members of the 

pool in attendance at the annual pool meeting.  Each member of the Pool Committee shall have one vote 

and shall serve for a two-year term.  The members first elected shall classify themselves by lot so that 

approximately one-half serve an initial one-year term.  Vacancies during any term shall be filled by a 

majority of the remaining members of the Pool Committee.

5. Advisory Committee Representatives.  The number of representatives of the Pool 

Committee on the Advisory Committee shall be as provided in the rules of the pool from time to time but 

not exceeding ten (10).  The voting power of the pool on the Advisory Committee shall be apportioned 

and exercised as determined from time to time by the Pool Committee.

6. Replenishment Obligation.  The pool shall provide funds for replenishment of any 

production by persons other than members of the Overlying Non-Agricultural Pool or Appropriator Pool, 
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in excess of the pool’s share of Safe Yield.  During the first five (5) years of operations of the Physical 

Solution, reasonable efforts shall be made by the Pool Committee to equalize annual assessments.

7. Assessments.  All assessments in this pool (whether for replenishment water cost or for 

pool administration or the allocated share of Watermaster administration) shall be in an amount uniformly 

applicable to all production in the pool during the preceding year or calendar quarter. Provided, however, 

that the Agricultural Pool Committee, may recommend to the Court modification of the method of 

assessing pool members, inter se, if the same is necessary to attain legitimate basin management 

objectives, including water conservation and avoidance of undesirable socio-economic consequences.  

Any such modification shall be initiated and ratified by one of the following methods:

(a) Excess Production. - In the event total pool production exceeds 100,000 acre 

feet in any year, the Pool Committee shall call and hold a meeting, after notice to all pool 

members, to consider remedial modification of the assessment formula.

(b) Producer Petition. - At any time after the fifth full year of operation under the 

Physical Solution, a petition by ten percent (10%) of the voting power or membership of the Pool 

shall compel the holding of a noticed meeting to consider revision of said formula of assessment 

for replenishment water.

In either event, a majority action of the voting power in attendance at such pool members’ 

meeting shall be binding on the Pool Committee.

8. Rules. - The Pool Committee shall adopt rules for conducting meetings and affairs of the 

committee and for administering its program and in amplification of the provisions, but not inconsistent 

with, this pooling plan.

//

//

//
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EXHIBIT “G”

OVERLYING (NON-AGRICULTURAL) POOL

POOLING PLAN

1. Membership in Pool.  The initial members of the pool, together with the decreed share of 

the Safe Yield of each, are listed in Exhibit “D”.  Said pool includes producers of water for overlying 

industrial or commercial non-agricultural purposes, or such producers within the Pool who may hereafter 

take water pursuant to Paragraph 8 hereof.

2. Pool Committee.  The Pool Committee for this pool shall consist of one representative 

designated by each member of the pool.  Voting on the committee shall be on the basis of one vote for 

each member, unless a volume vote is demanded, in which case votes shall be allocated as follows:

The volume voting power on the Pool Committee shall be 1,484 votes.  Of these, 742 

votes shall be allocated on the basis of one vote for each ten (10) acre feet or fraction thereof of 

decreed shares in Safe Yield.  (See Exhibit “D”). The remaining 742 votes shall be allocated 

proportionally on the basis of assessments paid to Watermaster during the preceding year.
8

Affirmative action of the Committee shall require a majority of the voting power of 

the members in attendance, provided that it includes concurrence by at least one-third of 

its total members.
9

3. Advisory Committee Representatives.  At least three (3) members of the Pool Committee 

shall be designated by said committee to serve on the Advisory Committee.  The exact number of such 

representatives at any time shall be as determined by the Pool Committee.  The voting power of the pool 

shall be exercised in the Advisory Committee as a unit, based upon the vote of a majority of said 

representatives.

  
8

Or production assessments paid under Water Code Section 72140 et seq., as to years prior to the second year of operation under 
the Physical Solution hereunder. 
9

Order dated October 8, 2010.
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4. Replenishment Obligation.  The pool shall provide funds for replenishment of any 

production in excess of the pool’s share of Safe Yield in the preceding year.

5. Assessments.
10

 

(a) Replenishment Assessments. Each member of this pool shall pay an 

assessment equal to the cost of replenishment water times the number of acre feet of production 

by such producer during the preceding year in excess of (a) his decreed share of the Safe Yield, 

plus (b) any carry-over credit under Paragraph 7 hereof.  

(b) Administrative Assessments. In addition, the cost of the allocated share of 

Watermaster administration expense shall be recovered on an equal assessment against each 

acre foot of production in the pool during such preceding fiscal year or calendar quarter; and in 

the case of Pool members who take substitute ground water as set forth in Paragraph 8 hereof, 

such producer shall be liable for its share of administration assessment, as if the water so taken 

were produced, up to the limit of its decreed share of Safe Yield.

(c) Special Project OBMP Assessment. Each year, every member of this Pool 

will dedicate ten (10) percent of their annual share of Operating Safe Yield to Watermaster or in 

lieu thereof Watermaster will levy a Special Project OBMP Assessment in an amount equal to ten 

percent of the Pool member’s respective share of Safe Yield times the then-prevailing MWD 

Replenishment Rate.

6. Assignment.  Rights herein decreed are appurtenant to that land and are only assignable 

with the land for overlying use thereon; provided, however, (a) that any appropriator who may, directly or 

indirectly, undertake to provide water service to such overlying lands may, by an appropriate agency 

agreement on a form approved by Watermaster, exercise said overlying right to the extent, but only to the 

extent necessary to provide water service to said overlying lands, and (b) the members of the pool shall 

have the right to Transfer or lease their quantified production rights within the pool or to 

  
10

Order dated December 21, 2007.



EXHIBIT “G”

- 59 -

Watermaster in conformance with the procedures described in the Peace Agreement between the 

Parties therein, dated June 29, 2000 for the term of the Peace Agreement.
11

7. Carry-over.  Any member of the pool who produces less than its assigned water share of 

Safe Yield may carry such unexercised right forward for exercise in subsequent years.  The first water 

produced during any such subsequent year shall be deemed to be an exercise of such carry-over right.  

In the event the aggregate carry-over by any pool member exceeds its share of Safe Yield, such member 

shall, as a condition of preserving such surplus carryover, execute a storage agreement with 

Watermaster.

8. Substitute Supplies.  To the extent that any Pool member, at the request of Watermaster 

and with the consent of the Advisory Committee, takes substitute surface water in lieu of producing 

ground water otherwise subject to production as an allocated share of Safe Yield, said party shall 

nonetheless remain a member of this Pool.

9. Physical Solution Transfers. All overlying rights are appurtenant to the land and 

cannot be assigned or conveyed separate or apart therefrom except that for the term of the Peace 

Agreement the members of the Overlying (Non-Agricultural) Pool shall have the discretionary 

right to Transfer or lease their quantified Production rights and carry-over water held in storage 

accounts in quantities that each member may from time to time individually determine as 

Transfers in furtherance of the Physical Solution: (i) within the Overlying (Non-Agricultural) Pool; 

(ii) to Watermaster in conformance with the procedures described in the Peace Agreement 

between the Parties therein, dated June 29, 2000; (iii) in conformance with the procedures 

described in Paragraph I of the Purchase and Sale Agreement for the Purchase of Water by 

Watermaster from Overlying (Non-Agricultural Pool dated June 30, 2007; or (iv) to Watermaster 

and thence to members of the Appropriative Pool in accordance with the following guidelines and 

those procedures Watermaster may further provide in Watermaster’s Rules and Regulations:

  
11

Order dated September 28, 2000 and Order dated April 19, 2001.
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(a) By December 31 of each year, the members of the Overlying (Non-Agricultural) 

Pool shall notify Watermaster of the amount of water each member shall make available in their 

individual discretion for purchase by the Appropriators.  By January 31 of each year, Watermaster 

shall provide a Notice of Availability of each Appropriator’s pro-rata share of such water;

(b) Except as they may be limited by paragraph 9(e) below, each member of 

the Appropriative Pool will have, in their discretion, a right to purchase its pro-rata share of the 

supply made available from the Overlying (Non-Agricultural) Pool at the price established in 9(d) 

below.  Each Appropriative Pool member’s pro-rata share of the available supply will be based on 

each Producer’s combined total share of Operating Safe Yield and the previous year’s actual 

Production by each party;

(c) If any member of the Appropriative Pool fails to irrevocably commit to their 

allocated share by March 1 of each year, its share of the Overlying (Non-Agricultural) Pool water 

will be made available to all other members of the Appropriative Pool according to the same 

proportions as described in 9(b) above and at the price established in Paragraph 9(d) below. Each 

member of the Appropriative Pool shall complete its payment for its share of water made available 

by June 30 of each year.  

(d) Commensurate with the cumulative commitments by members of the 

Appropriative Pool pursuant to (b) and (c) above, Watermaster will purchase the surplus water 

made available by the Overlying (Non-Agricultural) Pool water on behalf of the members of the 

Appropriative Pool on an annual basis at 92% of the then-prevailing “MWD Replenishment Rate” 

and each member of the Appropriative Pool shall complete its payment for its determined share of 

water made available by June 30 of each year.  

(e) Any surplus water cumulatively made available by all members of the 

Overlying (Non-Agricultural) Pool that is not purchased by Watermaster after completion of the 

process set forth herein will be pro-rated among the members of the Pool in proportion to the total 

quantity offered for transfer in accordance with this provision and may be retained by the 
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Overlying (Non-Agricultural) Pool member without prejudice to the rights of the members of the 

Pool to make further beneficial us or transfer of the available surplus. 

(f) Each Appropriator shall only be eligible to purchase their pro-rata share 

under this procedure if the party is: (i) current on all their assessments; and (ii) in compliance with 

the OBMP.

(g) The right of any member of the Overlying (Non-Agricultural) Pool to 

transfer water in accordance with this Paragraph 9(a)-(c) in any year is dependent upon 

Watermaster making a finding that the member of the Overlying (Non-Agricultural) Pool is using 

recycled water where it is both physically available and appropriate for the designated end use in 

lieu of pumping groundwater.

(h) Nothing herein shall be construed to affect or limit the rights of any Party 

to offer or accept an assignment as authorized by the Judgment Exhibit “G” paragraph 6 above, 

or to affect the rights of any Party under a valid assignment.

910. Rules.  The Pool Committee shall adopt rules for administering its program and in 

amplification of the provisions, but not inconsistent with, this pooling plan.
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EXHIBIT “G”

OVERLYING (NON-AGRICULTURAL) POOL

POOLING PLAN

1. Membership in Pool.  The initial members of the pool, together with the decreed share of 

the Safe Yield of each, are listed in Exhibit “D”.  Said pool includes producers of water for overlying 

industrial or commercial non-agricultural purposes, or such producers within the Pool who may hereafter 

take water pursuant to Paragraph 8 hereof.

2. Pool Committee.  The Pool Committee for this pool shall consist of one representative 

designated by each member of the pool.  Voting on the committee shall be on the basis of one vote for 

each member, unless a volume vote is demanded, in which case votes shall be allocated as follows:

The volume voting power on the Pool Committee shall be 1,484 votes.  Of these, 742 

votes shall be allocated on the basis of one vote for each ten (10) acre feet or fraction thereof of 

decreed shares in Safe Yield.  (See Exhibit “D”). The remaining 742 votes shall be allocated 

proportionally on the basis of assessments paid to Watermaster during the preceding year.
8

Affirmative action of the Committee shall require a majority of the voting power of 

the members in attendance, provided that it includes concurrence by at least one-third of 

its total members.
9

3. Advisory Committee Representatives.  At least three (3) members of the Pool Committee 

shall be designated by said committee to serve on the Advisory Committee.  The exact number of such 

representatives at any time shall be as determined by the Pool Committee.  The voting power of the pool 

shall be exercised in the Advisory Committee as a unit, based upon the vote of a majority of said 

representatives.

  
8

Or production assessments paid under Water Code Section 72140 et seq., as to years prior to the second year of operation under 
the Physical Solution hereunder. 
9

Order dated October 8, 2010.
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4. Replenishment Obligation.  The pool shall provide funds for replenishment of any 

production in excess of the pool’s share of Safe Yield in the preceding year.

5. Assessments.
10

 

(a) Replenishment Assessments. Each member of this pool shall pay an 

assessment equal to the cost of replenishment water times the number of acre feet of production 

by such producer during the preceding year in excess of (a) his decreed share of the Safe Yield, 

plus (b) any carry-over credit under Paragraph 7 hereof.  

(b) Administrative Assessments. In addition, the cost of the allocated share of 

Watermaster administration expense shall be recovered on an equal assessment against each 

acre foot of production in the pool during such preceding fiscal year or calendar quarter; and in 

the case of Pool members who take substitute ground water as set forth in Paragraph 8 hereof, 

such producer shall be liable for its share of administration assessment, as if the water so taken 

were produced, up to the limit of its decreed share of Safe Yield.

(c) Special Project OBMP Assessment. Each year, every member of this Pool 

will dedicate ten (10) percent of their annual share of Operating Safe Yield to Watermaster or in 

lieu thereof Watermaster will levy a Special Project OBMP Assessment in an amount equal to ten 

percent of the Pool member’s respective share of Safe Yield times the then-prevailing MWD 

Replenishment Rate.

6. Assignment.  Rights herein decreed are appurtenant to that land and are only assignable 

with the land for overlying use thereon; provided, however, (a) that any appropriator who may, directly or 

indirectly, undertake to provide water service to such overlying lands may, by an appropriate agency 

agreement on a form approved by Watermaster, exercise said overlying right to the extent, but only to the 

extent necessary to provide water service to said overlying lands, and (b) the members of the pool shall 

have the right to Transfer or lease their quantified production rights within the pool or to 

  
10

Order dated December 21, 2007.
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Watermaster in conformance with the procedures described in the Peace Agreement between the 

Parties therein, dated June 29, 2000 for the term of the Peace Agreement.
11

7. Carry-over.  Any member of the pool who produces less than its assigned water share of 

Safe Yield may carry such unexercised right forward for exercise in subsequent years.  The first water 

produced during any such subsequent year shall be deemed to be an exercise of such carry-over right.  

In the event the aggregate carry-over by any pool member exceeds its share of Safe Yield, such member 

shall, as a condition of preserving such surplus carryover, execute a storage agreement with 

Watermaster.

8. Substitute Supplies.  To the extent that any Pool member, at the request of Watermaster 

and with the consent of the Advisory Committee, takes substitute surface water in lieu of producing 

ground water otherwise subject to production as an allocated share of Safe Yield, said party shall 

nonetheless remain a member of this Pool.

9. Physical Solution Transfers. All overlying rights are appurtenant to the land and 

cannot be assigned or conveyed separate or apart therefrom except that for the term of the Peace 

Agreement the members of the Overlying (Non-Agricultural) Pool shall have the discretionary 

right to Transfer or lease their quantified Production rights and carry-over water held in storage 

accounts in quantities that each member may from time to time individually determine as 

Transfers in furtherance of the Physical Solution: (i) within the Overlying (Non-Agricultural) Pool; 

(ii) to Watermaster in conformance with the procedures described in the Peace Agreement 

between the Parties therein, dated June 29, 2000; (iii) in conformance with the procedures 

described in Paragraph I of the Purchase and Sale Agreement for the Purchase of Water by 

Watermaster from Overlying (Non-Agricultural Pool dated June 30, 2007; or (iv) to Watermaster 

and thence to members of the Appropriative Pool in accordance with the following guidelines and 

those procedures Watermaster may further provide in Watermaster’s Rules and Regulations:

  
11

Order dated September 28, 2000 and Order dated April 19, 2001.
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(a) By December 31 of each year, the members of the Overlying (Non-Agricultural) 

Pool shall notify Watermaster of the amount of water each member shall make available in their 

individual discretion for purchase by the Appropriators.  By January 31 of each year, Watermaster 

shall provide a Notice of Availability of each Appropriator’s pro-rata share of such water;

(b) Except as they may be limited by paragraph 9(e) below, each member of 

the Appropriative Pool will have, in their discretion, a right to purchase its pro-rata share of the 

supply made available from the Overlying (Non-Agricultural) Pool at the price established in 9(d) 

below.  Each Appropriative Pool member’s pro-rata share of the available supply will be based on 

each Producer’s combined total share of Operating Safe Yield and the previous year’s actual 

Production by each party;

(c) If any member of the Appropriative Pool fails to irrevocably commit to their 

allocated share by March 1 of each year, its share of the Overlying (Non-Agricultural) Pool water 

will be made available to all other members of the Appropriative Pool according to the same 

proportions as described in 9(b) above and at the price established in Paragraph 9(d) below. Each 

member of the Appropriative Pool shall complete its payment for its share of water made available 

by June 30 of each year.  

(d) Commensurate with the cumulative commitments by members of the 

Appropriative Pool pursuant to (b) and (c) above, Watermaster will purchase the surplus water 

made available by the Overlying (Non-Agricultural) Pool water on behalf of the members of the 

Appropriative Pool on an annual basis at 92% of the then-prevailing “MWD Replenishment Rate” 

and each member of the Appropriative Pool shall complete its payment for its determined share of 

water made available by June 30 of each year.  

(e) Any surplus water cumulatively made available by all members of the 

Overlying (Non-Agricultural) Pool that is not purchased by Watermaster after completion of the 

process set forth herein will be pro-rated among the members of the Pool in proportion to the total 

quantity offered for transfer in accordance with this provision and may be retained by the 
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Overlying (Non-Agricultural) Pool member without prejudice to the rights of the members of the 

Pool to make further beneficial us or transfer of the available surplus. 

(f) Each Appropriator shall only be eligible to purchase their pro-rata share 

under this procedure if the party is: (i) current on all their assessments; and (ii) in compliance with 

the OBMP.

(g) The right of any member of the Overlying (Non-Agricultural) Pool to 

transfer water in accordance with this Paragraph 9(a)-(c) in any year is dependent upon 

Watermaster making a finding that the member of the Overlying (Non-Agricultural) Pool is using 

recycled water where it is both physically available and appropriate for the designated end use in 

lieu of pumping groundwater.

(h) Nothing herein shall be construed to affect or limit the rights of any Party 

to offer or accept an assignment as authorized by the Judgment Exhibit “G” paragraph 6 above, 

or to affect the rights of any Party under a valid assignment.

910. Rules.  The Pool Committee shall adopt rules for administering its program and in 

amplification of the provisions, but not inconsistent with, this pooling plan.
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EXHIBIT “H”

APPROPRIATIVE POOL

 POOLING PLAN

1. Qualification for Pool.  Any city, district or other public entity and public utility  -- either 

regulated under Public Utilities Commission jurisdiction, or exempt therefrom as a non-profit mutual water 

company (other than those assigned to the Overlying (Agricultural) Pool)  -- shall be a member of this 

pool.  All initial members of the pool are listed in Exhibit “E”, together with their respective appropriative 

rights and acre foot allocation and percentage shares of the initial and subsequent Operating Safe Yield.

2. Pool Committee.  The Pool Committee shall consist of one (1) representative appointed 

by each member of the Pool.

3. Voting.  The total voting power on the Pool Committee shall be 1,000 votes.  Of these, 

500 votes shall be allocated in proportion to decreed percentage shares in Operating Safe Yield.  The 

remaining 500 votes shall be allocated proportionally on the basis of assessments paid to Watermaster 

during the preceding year. Routine business of the Pool Committee may be conducted on the basis of 

one vote per member, but upon demand of any member a weighted vote shall be taken.  Affirmative 

action of the Committee shall require a majority of the voting power of members in attendance, provided 

that it includes concurrence by at least one-third of its total members.

4. Advisory Committee Representatives.  Members of the Pool Committee shall be 

designated to represent this pool on the Advisory Committee on the following basis:  Each major 

appropriator, i.e., the owner of an adjudicated appropriative right in excess of 3,000 acre feet, or 

each appropriator that produces in excess of 3,000 acre feet based upon the prior year’s 

production, shall be entitled to one representative.  Two additional representatives of the 

Appropriative Pool on the Advisory Committee shall be elected at large by the remaining members 

of the pool.  The voting power of the Appropriative Pool on the Advisory Committee shall be 

apportioned between the major appropriator representatives in proportion to their respective 

voting power in the Pool Committee.  The two representatives of the remaining appropriators shall 

exercise equally the voting power proportional to the Pool Committee voting power of said 
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remaining appropriators; provided, however, that if any representative fails to attend an Advisory 

Committee meeting, the voting power of that representative shall be allocated among the 

representatives of the Appropriative Pool in attendance in the same proportion as their respective 

voting powers.
12

5. Replenishment Obligation.  The pool shall provide funds for purchase of replenishment 

water to replace any production by the pool in excess of Operating Safe Yield during the preceding year.

6. Administrative Assessment.  Costs of administration of this pool and its share of general 

Watermaster expense shall be recovered by a uniform assessment applicable to all production during the 

preceding year.

7. Replenishment Assessment.  The cost of replenishment water required to replace 

production from Chino Basin in excess of Operating Safe Yield in the preceding year shall be allocated 

and recovered as follows:

(a) For production, other than for increased export, 

within CBMWD or WMWD:

(1) Gross Assessment.  15% of such replenishment water costs shall be 

recovered by a uniform assessment against all production of each appropriator producing 

in said area during the preceding year.

(2) Net Assessment.  The remaining 85% of said costs shall be recovered 

by a uniform assessment on each acre foot of production from said area by each such 

appropriator in excess of his allocated share of Operating Safe Yield during said 

preceding year.

(b) For production which is exported for use outside Chino Basin in excess of 

maximum export in any year through 1976, such increased export production shall be assessed 

against the exporting appropriator in an amount sufficient to purchase replenishment water from 

CBMWD or WMWD in the amount of such excess.

  
12

Order dated September 18, 1996.
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(c) For production within SBVMWD or PVMWD:

By an assessment on all production in excess of an appropriator’s share of 

Operating Safe Yield in an amount sufficient to purchase replenishment water through 

SBVMWD or MWD in the amount of such excess.

8. Socio-Economic Impact Review.  The parties have conducted certain preliminary socio-

economic impact studies.  Further and more detailed socio-economic impact studies of the assessment 

formula and its possible modification shall be undertaken for the Appropriator Pool by Watermaster no 

later than ten (10) years from the effective date of this Physical Solution, or whenever total production by 

this pool has increased by 30% or more over the decreed appropriative rights, whichever is first.

9. Facilities Equity Assessment.    Watermaster may, upon recommendation of the Pool 

Committee, institute proceedings for levy and collection of a Facilities Equity Assessment for the 

purposes and in accordance with the procedures which follow:

(a) Implementing Circumstances.  - There exist several sources of supplemental 

water available to Chino Basin, each of which has a differential cost and quantity available.  The 

optimum management of the entire Chino Basin water resource favors the maximum use of the 

lowest cost supplemental water to balance the supplies of the Basin, in accordance with the 

Physical Solution.  The varying sources of supplemental water include importations from MWD 

and SBVMWD, importation of surface and ground water supplies from other basins in the 

immediate vicinity of Chino Basin, and utilization of reclaimed water.  In order to fully utilize any of 

such alternate sources of supply, it will be essential for particular appropriators having access to 

one or more of such supplies to have invested, or in the future to invest, directly or indirectly, 

substantial funds in facilities to obtain and deliver such water to an appropriate point of use.  To 

the extent that the use of less expensive alternative sources of supplemental water can be 

maximized by the inducement of a Facilities Equity Assessment, as herein provided, it is to the 

long-term benefit of the entire basin that such assessment be authorized and levied by 

Watermaster.

(b) Study and Report.  - At the request of the Pool Committee, Watermaster shall 

undertake a survey study of the utilization of alternate supplemental supplies by 
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members of the Appropriative Pool which would not otherwise be utilized and shall 

prepare a report setting forth the amount of such alternative supplies being currently 

utilized, the amount of such supplies which could be generated by activity within the pool, 

and the level of cost required to increase such uses and to optimize the total supplies 

available to the basin.  Said report shall contain an analysis and recommendation for the 

levy of a necessary Facilities Equity Assessment to accomplish said purpose.

(c) Hearing.  - If the said report by Watermaster contains a recommendation for 

imposition of a Facilities Equity Assessment, and the Pool Committee so requests, Watermaster 

shall notice and hold a hearing not less than 60 days after distribution of a copy of said report to 

each member of the pool, together with a notice of the hearing date.  At such hearing, evidence 

shall be taken with regard to the necessity and propriety of the levy of a Facilities Equity 

Assessment and full findings and decision shall be issued by Watermaster.

(d) Operation of Assessment.  - If Watermaster determines that it is appropriate that 

a Facilities Equity Assessment be levied in a particular year, the amount of additional 

supplemental supplies which should be generated by such assessment shall be estimated.  The 

cost of obtaining such supplies, taking into consideration the investment in necessary facilities 

shall then be determined and spread equitably among the producers within the pool in a manner 

so that those producers not providing such additional lower cost supplemental water, and to 

whom a financial benefit will result, may bear a proportionate share of said costs, not exceeding 

said benefit; provided that any producer furnishing such supplemental water shall not thereby 

have its average cost of water in such year reduced below such producer’s average cost of 

pumping from the Basin.  In so doing, Watermaster shall establish a percentage of the total 

production by each party which may be produced without imposition of a Facilities Equity 

Assessment.  Any member of the pool producing more water than said percentage shall pay such 

Facilities Equity Assessment on any such excess production.  Watermaster is authorized to 

transmit and pay the proceeds of such Facilities Equity Assessment to those producers who take 

less than their share of Basin water by reason of furnishing a higher percentage of their 

requirements through use of supplemental water.
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10. Unallocated Safe Yield Water.    To the extent that, in any five years, any portion of the 

share of Safe Yield allocated to the Overlying (Agricultural) Pool is not produced, such water shall be 

available for reallocation to members of the Appropriative Pool, as follows:

(a) Priorities. - Such allocation shall be made in the following sequence:

(1) to supplement, in the particular year, water available from Operating 

Safe Yield to compensate for any reduction in the Safe Yield by reason of recalculation 

thereof after the tenth year of operation hereunder.

(2) pursuant to conversion claims as defined in Subparagraph (b) hereof.

(3) as a supplement to Operating Safe Yield, without regard to reductions in 

Safe Yield.

(b) Conversion Claims.
13

The following procedures may be utilized by any 

appropriator:

1) Record of Unconverted Agricultural Acreage.  Watermaster shall 

maintain on an ongoing basis a record with appropriate related maps of all 

agricultural acreage within the Chino Basin subject to being converted to 

appropriative water use pursuant to the provisions of this subparagraph.  An 

initial identification of such acreage as of June 30, 1995 is attached hereto as 

Appendix 1.

(2) Record of Water Service Conversion.  Any appropriator who 

undertakes to permanently provide water service to lands subject to conversion 

may report such intent to change water service to Watermaster.  Watermaster 

should thereupon verify such change in water service and shall maintain a 

record and account for each appropriator of the total acreage involved.  Should, 

at any time, converted acreage return to water service from the Overlying 

(Agricultural) Pool, Watermaster shall return such acreage to unconverted status 

  
13

Order dated November 17, 1995.
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and correspondingly reduce or eliminate any allocation accorded to the 

appropriator involved.

(3) Allocation of Safe Yield Rights  

(i) For the term of the Peace Agreement in any year in which 

sufficient unallocated Safe Yield from the Overlying (Agricultural) 

Pool is available for such conversion claims, Watermaster shall 

allocate to each appropriator with a conversion claim 2.0 acre feet 

of unallocated Safe Yield water for each converted acre for which 

conversion has been approved and recorded by the Watermaster.
14

(ii) In any year in which the unallocated Safe Yield water from 

the Overlying (Agricultural) Pool is not sufficient to satisfy all 

outstanding conversion claims pursuant to subparagraph (i) herein 

above, Watermaster shall establish allocation percentages for each 

appropriator with conversion claims.  The percentages shall be 

based upon the ratio of the total of such converted acreage 

approved and recorded for each appropriators’s account in 

comparison to the total of converted acreage approved and 

recorded for all appropriators.  Watermaster shall apply such 

allocation percentage for each appropriator to the total unallocated 

Safe Yield water available for conversion claims to derive the 

amount allocable to each appropriator.

(4) Notice and Allocation.  Notice of the special allocation of Safe Yield 

water pursuant to conversion claims shall be given to each appropriator and shall 

be treated for purposes of this Physical Solution as an addition to such 

appropriator’s share of the Operating Safe Yield for the particular year only.

  
14

Order dated September 28, 2000 and  Order dated April 19, 2001.
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(5) Administrative Costs.  Any costs of Watermaster attributable to 

the administration of such special allocations and conversion claims shall be 

assessed against the appropriators participating in such reporting, apportioned 

in accordance with the total amount of converted acreage held by each 

appropriator participating in the conversion program.

11. In Lieu Procedures.    There are, or may develop, certain areas within Chino Basin 

where good management practices dictate that recharge of the basin be accomplished, to the extent 

practical, by taking surface supplies of supplemental water in lieu of ground water otherwise subject to 

production as an allocated share of Operating Safe Yield.

(a) Method of Operation.  - An appropriator producing water within such designated 

in lieu area who is willing to abstain for any reason from producing any portion of such producer’s 

share of Operating Safe Yield in any year may offer such unpumped water to Watermaster.  In 

such event, Watermaster shall purchase said water in place,in lieu of spreading replenishment 

water, which is otherwise required to make up for over production.  The purchase price for in lieu 

water shall be the lesser of:

(1) Watermaster’s current cost of replenishment water, whether or not 

replenishment water is currently then obtainable, plus the cost of spreading; or 

(2) The cost of supplemental surface supplies to the appropriator, less

a. said appropriator’s average cost of ground water production, and

b. the applicable production assessment were the water produced.

Where supplemental surface supplies consist of MWD or SBVMWD supplies, the cost of 

treated, filtered State water from such source shall be deemed the cost of supplemental 

surface supplies to the appropriator for purposes of such calculation.

In any given year in which payments may be made pursuant to a Facilities Equity Assessment, as 

to any given quantity of water the party will be entitled to payment under this section or pursuant 

to the Facilities Equity Assessment, as the party elects, but not under both.
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(b) Designation of In Lieu Areas.  - The first in lieu area is designated as the “In Lieu 

Area No. 1” and consists of an area wherein nitrate levels in the ground water generally exceed 

45 mg/l, and is shown on Exhibit “J” hereto.  Other in lieu areas may be designated by 

subsequent order of Watermaster upon recommendation or approval by Advisory Committee.  

Said in lieu areas may be enlarged, reduced or eliminated by subsequent orders; provided, 

however, that designation of In Lieu Areas shall be for a minimum fixed term sufficient to justify 

necessary capital investment. In Lieu Area No. 1 may be enlarged, reduced or eliminated in the 

same manner, except that any reduction of its original size or elimination thereof shall require the 

prior order of Court.

12. Carry-over.  Any appropriator who produces less than his assigned share of Operating 

Safe Yield may carry such unexercised right forward for exercise in subsequent years.  The first water 

produced during any such subsequent year shall be deemed to be an exercise of such carry-over right.  

In the event the aggregate carry-over by any appropriator exceeds its share of Operating Safe Yield, such 

appropriator shall, as a condition of preserving such surplus carry-over, execute a storage agreement 

with Watermaster.  Such appropriator shall have the option to pay the gross assessment applicable to 

such carry-over in the year in which it accrued.

13. Assignment, Transfer and Lease.  Appropriative rights, and corresponding shares of 

Operating Safe Yield, may be assigned or may be leased or licensed to another appropriator for exercise 

in a given year.  Any transfer, lease or license shall be ineffective until written notice thereof is furnished 

to and approved as to form by Watermaster, in compliance with applicable Watermaster rules.  

Watermaster shall not approve transfer, lease or license of a right for exercise in an area or under 

conditions where such production would be contrary to sound basin management or detrimental to the 

rights or operations of other producers.

14. Rules.  The Pool Committee shall adopt rules for administering its program and in 

amplification of the provisions, but not inconsistent with, this pooling plan.

//

//

//
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EXHIBIT “I”

ENGINEERING APPENDIX

1. Basin Management Parameters.    In the process of implementing the physical solution 

for Chino Basin, Watermaster shall consider the following parameters:

(a) Pumping Patterns.  - Chino Basin is a common supply for all persons and 

agencies utilizing its waters.  It is an objective in management of the Basin’s waters that no 

producer be deprived of access to said waters by reason of unreasonable pumping patterns, nor 

by regional or localized recharge of replenishment water, insofar as such result may be practically 

avoided.

(b) Water Quality.  - Maintenance and improvement of water quality is a prime 

consideration and function of management decisions by Watermaster.

(c) Economic Considerations.  - Financial feasibility, economic impact and the cost 

and optimum utilization of the Basin’s resources and the physical facilities of the parties are 

objectives and concerns equal in importance to water quantity and quality parameters.

2. Hydraulic Control and Re-Operation.  In accordance with the purpose and objective 

of the Physical Solution to “establish a legal and practical means for making the maximum 

reasonable beneficial use of the waters of the Chino Basin” (paragraph 39) including but not 

limited to the use and recapture of reclaimed water (paragraph 49(a) ) and the identified Basin 

Management Parameters set forth above, Watermaster will manage the Basin to secure and 

maintain Hydraulic Control through controlled overdraft.  

(a) Hydraulic Control.  “Hydraulic Control” means the reduction of 

groundwater discharge from the Chino North Management Zone to the Santa Ana River to de 

minimus quantities.  The Chino North Management Zone is more fully described and set forth in 

Attachment I-1 to this Engineering Appendix.  By obtaining Hydraulic Control, Watermaster will 

ensure that the water management activities in the Chino North Management Zone do not cause 
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materially adverse impacts to the beneficial uses of the Santa Ana River downstream of Prado 

Dam. 

(b) Re-Operation.  “Re-Operation” means the controlled overdraft of the Basin 

by the managed withdrawal of groundwater for the Desalters and the potential increase in the 

cumulative un-replenished Production from 200,000 acre-feet authorized by paragraph 3 below, to 

600,000 acre feet for the express purpose of securing and maintaining Hydraulic Control as a 

component of the Physical Solution.  

[1] The increase in the controlled overdraft herein is separate from and 

in addition to the 200,000 acre-feet of accumulated overdraft authorized in paragraph 3(a) and 3(b) 

below over the period of 1978 through 2017.

[2] “Desalters” means the Chino I Desalter, the Chino I Expansion, the 

Chino II Desalter and Future Desalters, consisting of all the capital facilities and processes that 

remove salt from Basin water, including extraction wells and transmission facilities for delivery of 

groundwater to the Desalter.  Desalter treatment and delivery facilities for the desalted water 

include pumping and storage facilities and treatment and disposal capacity in the Santa Ana 

Regional Interceptor.  

[3] The groundwater Produced through controlled overdraft pursuant 

to Re-Operation does not constitute New Yield or Operating Safe Yield and it is made available 

under the Physical Solution for the express purpose of satisfying some or all of the groundwater 

Production by the Desalters until December 31, 2030. (“Period of Re-Operation”).  

[4] The operation of the Desalters, the Production of groundwater for 

the Desalters and the use of water produced by the Desalters pursuant to Re-Operation are 
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subject to the limitations that may be set forth in Watermaster Rules and Regulations for the 

Desalters.

(5) Watermaster will update its Recharge Master Plan and obtain Court 

approval of its update, to address how the Basin will be contemporaneously managed to secure 

and maintain Hydraulic Control and operated at a new equilibrium at the conclusion of the period 

of Re-Operation.  The Recharge Master Plan shall contain recharge projections and summaries of 

the projected water supply availability as well as the physical means to accomplish recharge 

projections.   The Recharge Master Plan may be amended from time to time with Court approval.

(6) Re-Operation and Watermaster’s apportionment of controlled 

overdraft in accordance with the Physical Solution will not be suspended in the event that 

Hydraulic Control is secured in any year before the full 400,000 acre-feet has been Produced 

without Replenishment, so long as: (i) Watermaster has prepared, adopted and the Court has 

approved a contingency plan that establishes conditions and protective measures that will avoid 

unreasonable and unmitigated material physical harm to a party or to the Basin and that equitably 

distributes the cost of any mitigation attributable to the identified contingencies; and (ii) 

Watermaster is in substantial compliance with a Court approved Recharge Master Plan.15

3. Operating Safe Yield.  Operating Safe Yield in any year shall consist of the Appropriative 

Pool’s share of Safe Yield of the Basin, plus any controlled overdraft of the Basin which Watermaster may 

authorize.  In adopting the Operating Safe Yield for any year, Watermaster shall be limited as follows:

(a) Accumulated Overdraft.  - During the operation of this Judgment and Physical 

Solution, the overdraft accumulated from and after the effective date of the Physical Solution and 

  
15

Order dated December 21, 2007.
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resulting from an excess of Operating Safe Yield over Safe Yield shall not exceed 200,000 acre 

feet.

(b) Quantitative Limits. - In no event shall Operating Safe Yield in any year be less 

than the Appropriative Pool’s share of Safe Yield, nor shall it exceed such share of Safe Yield by 

more than 10,000 acre feet.  The initial Operating Safe Yield is hereby set at 54,834 acre feet per 

year.  Operating Safe Yield shall not be changed upon less than five (5) years’ notice by 

Watermaster.  Nothing contained in this paragraph shall be deemed to authorize, directly or

indirectly, any modification of the allocation of shares in Safe Yield to the overlying pools, as set 

forth in Paragraph 44 of the Judgment.

4. Ground Water Storage Agreements.  Any agreements authorized by Watermaster for 

storage of supplemental water in the available ground water storage capacity of Chino Basin shall 

include, but not be limited to:

(a) The quantities and term of the storage right.

(b) A statement of the priority or relation of said right, as against overlying or Safe 

Yield uses, and other storage rights.

(c) The procedure for establishing delivery rates, schedules and procedures which 

may include:

[1] spreading or injection, or

[2] in lieu deliveries of supplemental water for direct use.

(d) The procedures for calculation of losses and annual accounting for water in 

storage by Watermaster.

(e) The procedures for establishment and administration of withdrawal schedules, 

locations and methods.

//

//

//

//

//
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EXHIBIT J – CHINO BASIN IN LIU AREA NO. 1



CHINO BASIN 

IN LIEU AREA NO. 1 
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EXHIBIT K – LEGAL DESCRIPTION OF CHINO BASIN
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EXHIBIT “K”

LEGAL DESCRIPTION

OF CHINO BASIN

Preamble

All of the townships and ranges referred to in the following legal description are the San 

Bernardino Base and Meridian.  Certain designated sections are implied as the System of Government 

Surveys may be extended where not established.  Said sections are identified as follows:

Section 20, T1N, R8W is extended across Rancho Cucamonga;

Section 36, T1N, R8W is extended across the City of Upland;

Sections 2,3, and 4, T1S, R7W are extended across Rancho Cucamonga;

Section 10, T1S, R8W is extended across the City of Claremont;

Sections 19, 20, 21, 30, 31 and 32, T1S, R8W are extended across the City of Pomona; 

Sections 4, 5, and 28, T2S, R8W are extended across Rancho Santa Ana Del Chino;

Sections 15 and 16, T3S, R7W are extended across Rancho La Sierra; and

Sections 17 and 20, T3S, R7W are extended across Rancho El Rincon.

Description
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Chino Basin is included within portions of the Counties of San Bernardino, Riverside and Los 

Angeles, State of California, bounded by a continuous line described as follows:

EXHIBIT “K”

BEGINNING at the Southwest corner of Lot 241 as shown on Map of Ontario Colony Lands, 

recorded in Map Book 11, page 6, Office of the County Recorder of San Bernardino County, said corner 

being the Point of Beginning;

1. Thence Southeasterly to the Southeast corner of Lot 419 of said Ontario Colony Lands;

2. Thence Southeasterly to a point 1300 feet North of the South line and 1300 feet East of the West 

line of Section 4, T1S, R7W;

3. Thence Easterly to a point on the East line of Section 4, 1800 feet North of the Southeast corner 

of said Section 4;

4. Thence Easterly to the Southeast corner of the Southwest quarter of the Northeast quarter of 

Section 3, T1S, R7W;

5. Thence Northeasterly to a point on the North line of Section 2, T1S, R7W, 1400 feet East of the 

West line of said Section 2;

6. Thence Northeasterly to the Southwest corner of Section 18, T1N, R6W;

7. Thence Northerly to the Northwest corner of said Section 18;

8. Thence Easterly to the Northeast corner of said Section 18;
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9. Thence Northerly to the Northwest corner of the Southwest Quarter of Section 8, T1N, R6W;

10. Thence Easterly to the Northeast corner of said Southwest quarter of said Section 8;

11. Thence Southerly to the Southeast corner of said Southwest Quarter of said Section 8;

12. Thence Easterly to the Northeast corner of Section 17, T1N, R6W;

13. Thence Easterly to the Northeast corner of Section 16, T1N, R6W;

14. Thence Southeasterly to the Northwest corner of the Southeast quarter of Section 15, T1N, R6W;

15. Thence Easterly to the Northeast corner of said Southeast quarter of said Section 15;

16. Thence Southeasterly to the Northwest corner of the Northeast quarter of Section 23, T1N, R6W;

17. Thence Southeasterly to the Northwest corner of Section 25, T1N, R6W;

18. Thence Southeasterly to the Northwest corner of the Northeast quarter of Section 31, T1N, R5W;

19. Thence Southeasterly to the Northeast corner of the Northwest quarter of Section 5, T1S, R5W;

20. Thence Southeasterly to the Southeast corner of Section 4, T1S, R5W;

21. Thence Southeasterly to the Southeast corner of the Southwest quarter of Section 11, T1S, R5W;

22. Thence Southwesterly to the Southwest corner of Section 14, T1S, R5W;
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23. Thence Southwest to the Southwest corner of Section 22, T1S, R5W;

24. Thence Southwesterly to the Southwest corner of the Northeast quarter of Section 6, T2S, R5W;

25. Thence Southeasterly to the Northeast corner of Section 18, T2S, R5W;

26. Thence Southwesterly to the Southwest corner of the Southeast quarter of Section 13, T2S, 

R6W;

27. Thence Southwesterly to the Southwest corner of the Northeast quarter of Section 26, T2S, R6W;

28. Thence Westerly to the Southwest corner of the Northwest quarter of said Section 26;

29. Thence Northerly to the Northwest corner of said Section 26;

30. Thence Westerly to the Southwest corner of Section 21, T2S, R6W;

31. Thence Southerly to the Southeast corner of Section 29, T2S, R6W;

32. Thence Westerly to the Southeast corner of Section 30, T2S, R6W;

33. Thence Southwesterly to the Southwest corner of Section 36, T2S, R7W;

34. Thence Southwesterly to the Southeast corner of Section 3, T3S, R7W;

35. Thence Southwesterly to the Southwest corner of the Northeast quarter of Section 10, T3S, R7W;
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36. Thence Southerly to the Northeast corner of the Northwest quarter of Section 15, T3S, R7W;

37. Thence Southwesterly to the Southeast corner of the Northeast quarter of Section 16, T3S, R7W;

38. Thence Southwesterly to the Southwest corner of said Section 16;

39. Thence Southwesterly to the Southwest corner of the Northeast quarter of Section 20, T3S, R7W;

40. Thence Westerly to the Southwest corner of the Northwest quarter of said Section 20;

41. Thence Northerly to the Northwest corner of Section 17, T3S, R7W;

42. Thence Westerly to the Southwest corner of Section 7, T3S, R7W;

43. Thence Northerly to the Southwest corner of Section 6, T3S, R7W;

44. Thence Westerly to the Southwest corner of Section 1, T3S, R8W;

45. Thence Northerly to the Southeast corner of Section 35, T2S, R8W;

46. Thence Northwesterly to the Northwest corner of said Section 35;

47. Thence Northerly to the Southeast corner of Lot 33, as shown on Map of Tract 3193, recorded in 

Map Book 43, pages 46 and 47, Office of the County Recorder of San Bernardino County;

48. Thence Westerly to the Northwest corner of the Southwest quarter of Section 28, T2S, R8W;
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49. Thence Northerly to the Southwest corner of Section 4, T2S, R8W;

50. Thence Westerly to the Southwest corner of Section 5, T2S, R8W;

51. Thence Northerly to the Southwest corner of Section 32, T1S, R8W;

52. Thence Westerly to the Southwest corner of Section 31, T1S, R8W;

53. Thence Northerly to the Southwest corner of Section 30, T1S, R8W;

54. Thence Northeasterly to the Southwest corner of Section 20, T1S, R8W;

55. Thence Northerly to the Northwest corner of the Southwest quarter of the Southwest quarter of 

said Section 20;

56. Thence Northwesterly to the Northeast corner of the Southeast quarter of the Southeast quarter 

of the Northwest quarter of Section 19, T1S, R8W;

57. Thence Easterly to the Northwest corner of Section 21, T1S, R8W;

58. Thence Northeasterly to the Southeast corner of the Southwest quarter of the Southwest quarter 

of Section 10, T1S, R8W;

59. Thence Northeasterly to the Southwest corner of Section 2, T1S, R8W;
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60. Thence Northeasterly to the Southeast corner of the Northwest quarter of the Northwest quarter 

of Section 1, T1S, R8W;

61. Thence Northerly to the Northeast corner of the Northwest quarter of the Northeast quarter of 

Section 36, T1N, R8W;

62. Thence Northerly to the Southeast corner of Section 24, T1N, R8W;

63. Thence Northeasterly to the Southeast corner of the Northwest quarter of the Northwest quarter 

of Section 20, T1N, R7W; and

64. Thence Southerly to the Point of Beginning.

Sections Included

Said perimeter description includes all or portions of the following Townships, Ranges and 

Sections of San Bernardino Base and Meridian:

T1N, R5W - Sections: 30, 31 and 32

T1N, R6W - Sections: 8, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35 

and 36

T1N, R7W - Sections: 19, 20, 24, 25, 26, 29, 30, 31, 32, 35 and 36

T1N, R8W - Sections: 25 and 36
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T1S, R5W - Sections: 4, 5, 6, 7, 8, 9, 10, 11, 14, 15,16, 17, 18, 19, 20, 21, 22, 28, 29,30, 31 and 32

T1S, R6W - Sections: 1 through 36, inclusive

T1S, R7W - Sections: 1 through 36, inclusive

T1S, R8W - Sections: 1, 2, 10, 11, 12, 13, 14, 15, 16, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 

32, 33, 34, 35 and 36

T2S, R5W - Sections: 6, 7 and 18

T2S, R6W - Sections: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 

26, 29, 30 and 31

T2S, R7W - Sections: 1 through 36, inclusive

T2S, R8W - Sections: 1, 2, 3, 4, 5, 9, 10, 11, 12, 13, 14, 15, 16, 21, 22, 23, 24, 25, 26, 27, 28, 35 and 

36

T3S, R7W - Sections: 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 16, 17 and 20

T3S, R8W - Sections: 1.

SB 565248 v1:038350.0001
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RCNM - Construction Noise Modeling Data



Construction Noise 

 
Construction Vibration 

 

Center of Western Portion Noise Level @ 50 ft Single Family Res on E. 9th Street (N) Single Family Res on Baker Street (W) Single Family Res on E 8th Street (S) Los Amigos School

Distance 380 425 655 850

Site Preparation 84 66.384 65.412 61.655 59.391

Grading 86 68.384 67.412 63.655 61.391

Building Construction 79 61.384 60.412 56.655 54.391

Architectural Coating 74 56.384 55.412 51.655 49.391

Center of Eastern Portion Noise Level @ 50 ft Multi- Family Res on E. 9th Street (N) Single Family Res on Baker Street (W) Single Family Res on E 8th Street (S) Los Amigos School

Distance 760 1955 655 1560

Site Preparation 84 66.384 65.412 61.655 54.117

Grading 86 68.384 67.412 63.655 56.117

Building Construction 79 61.384 60.412 56.655 49.117

Architectural Coating 74 50.363 42.156 51.655 44.117

Center of Building 2 Noise Level @ 50 ft Single Family Res on E. 9th Street (N) Single Family Res on Baker Street (W) Single Family Res on E 8th Street (S) Los Amigos School

Distance 675 1050 480 2500

Building Construction 79 56.393 52.556 59.355 45.021

Paving 80 57.393 53.556 60.355 46.021

Paving Noise Level @ 50 ft Single Family Res on E. 9th Street (N) Single Family Res on Baker Street (W) Single Family Res on E 8th Street (S) Los Amigos School

Distance 400 590 510 450

Paving 80 61.938 58.562 59.828 60.915

Earthwork Vibration @ 25 ft Single Family Res 8743 Baker Ave (N) Single Family Res on Baker Street (W) Industrial (E) Baker House (W)

Distance 10 90 50 21

Large Bulldozer 0.089 0.352 0.013 0.031 0.116

Loaded Trucks 0.076 0.300 0.011 0.027 0.099

Small Bulldozer 0.003 0.012 0.000 0.001 0.004

Static Roller 0.05 0.198 0.007 0.018 0.065

Paving Vibration @ 25 ft Single Family Res 8743 Baker Ave (N) Single Family Res on Baker Street (W) Industrial (E) Baker House (W)

Distance 40 90 50 25

Vibratory Roller 0.21 0.104 0.031 0.074 0.210

Static Roller 0.05 0.025 0.007 0.018 0.050
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                        Roadway Construction Noise Model (RCNM),Version 1.1

Report date:             08/23/2023
Case Description:        Site Preparation

                                **** Receptor #1 ****

                                           Baselines (dBA)
Description         Land Use        Daytime    Evening    Night
-----------         --------        -------    -------    -----
Site Preparation    Residential        65.0       55.0     50.0  

                                     Equipment
                                     ---------
                                Spec    Actual    Receptor    Estimated
               Impact  Usage    Lmax    Lmax      Distance    Shielding
Description    Device   (%)     (dBA)   (dBA)      (feet)       (dBA)
-----------    ------  -----    -----   -----     --------    ---------
Dozer              No     40             81.7         50.0          0.0
Dozer              No     40             81.7         50.0          0.0
Dozer              No     40             81.7         50.0          0.0
Backhoe            No     40             77.6         50.0          0.0
Backhoe            No     40             77.6         50.0          0.0
                                                                                    
   
                                     Results
                                     -------
                                                            Noise Limits (dBA)      
                   Noise Limit Exceedance (dBA)
                                           
----------------------------------------------    
----------------------------------------------
                        Calculated (dBA)         Day           Evening          
Night              Day           Evening          Night    
                        ----------------   --------------   -------------  
--------------    --------------  --------------  --------------
Equipment                  Lmax    Leq        Lmax    Leq     Lmax    Leq     Lmax  
 Leq       Lmax    Leq     Lmax    Leq     Lmax    Leq
----------------------  ------  ------     ------  ------  ------  ------  ------  
------    ------  ------  ------  ------  ------  ------
Dozer                     81.7    77.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Dozer                     81.7    77.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Dozer                     81.7    77.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Backhoe                   77.6    73.6        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Backhoe                   77.6    73.6        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A



               Total      81.7    83.5        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A



                        Roadway Construction Noise Model (RCNM),Version 1.1

Report date:             08/23/2023
Case Description:        Grading

                                **** Receptor #1 ****

                                           Baselines (dBA)
Description    Land Use        Daytime    Evening    Night
-----------    --------        -------    -------    -----
Grading        Residential        65.0       55.0     50.0  

                                     Equipment
                                     ---------
                              Spec    Actual    Receptor    Estimated
             Impact  Usage    Lmax    Lmax      Distance    Shielding
Description  Device   (%)     (dBA)   (dBA)      (feet)       (dBA)
-----------  ------  -----    -----   -----     --------    ---------
Grader           No     40     85.0                 50.0          0.0
Dozer            No     40             81.7         50.0          0.0
Excavator        No     40             80.7         50.0          0.0
Scraper          No     40             83.6         50.0          0.0
Scraper          No     40             83.6         50.0          0.0
                                                                                    
   
                                     Results
                                     -------
                                                            Noise Limits (dBA)      
                   Noise Limit Exceedance (dBA)
                                           
----------------------------------------------    
----------------------------------------------
                        Calculated (dBA)         Day           Evening          
Night              Day           Evening          Night    
                        ----------------   --------------   -------------  
--------------    --------------  --------------  --------------
Equipment                  Lmax    Leq        Lmax    Leq     Lmax    Leq     Lmax  
 Leq       Lmax    Leq     Lmax    Leq     Lmax    Leq
----------------------  ------  ------     ------  ------  ------  ------  ------  
------    ------  ------  ------  ------  ------  ------
Grader                    85.0    81.0        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Dozer                     81.7    77.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Excavator                 80.7    76.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Scraper                   83.6    79.6        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Scraper                   83.6    79.6        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A



               Total      85.0    86.2        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A



                        Roadway Construction Noise Model (RCNM),Version 1.1

Report date:             08/23/2023
Case Description:        Building Construction

                                **** Receptor #1 ****

                                           Baselines (dBA)
Description              Land Use        Daytime    Evening    Night
-----------              --------        -------    -------    -----
Building Construction    Residential        65.0       55.0     50.0  

                                     Equipment
                                     ---------
                             Spec    Actual    Receptor    Estimated
            Impact  Usage    Lmax    Lmax      Distance    Shielding
Description Device   (%)     (dBA)   (dBA)      (feet)       (dBA)
----------- ------  -----    -----   -----     --------    ---------
Backhoe         No     40             77.6         50.0          0.0
Backhoe         No     40             77.6         50.0          0.0
Backhoe         No     40             77.6         50.0          0.0
Man Lift        No     20             74.7         50.0          0.0
Man Lift        No     20             74.7         50.0          0.0
                                                                                    
   
                                     Results
                                     -------
                                                            Noise Limits (dBA)      
                   Noise Limit Exceedance (dBA)
                                           
----------------------------------------------    
----------------------------------------------
                        Calculated (dBA)         Day           Evening          
Night              Day           Evening          Night    
                        ----------------   --------------   -------------  
--------------    --------------  --------------  --------------
Equipment                  Lmax    Leq        Lmax    Leq     Lmax    Leq     Lmax  
 Leq       Lmax    Leq     Lmax    Leq     Lmax    Leq
----------------------  ------  ------     ------  ------  ------  ------  ------  
------    ------  ------  ------  ------  ------  ------
Backhoe                   77.6    73.6        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Backhoe                   77.6    73.6        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Backhoe                   77.6    73.6        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Man Lift                  74.7    67.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Man Lift                  74.7    67.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A



               Total      77.6    79.0        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A



                        Roadway Construction Noise Model (RCNM),Version 1.1

Report date:             08/23/2023
Case Description:        Paving

                                **** Receptor #1 ****

                                           Baselines (dBA)
Description    Land Use        Daytime    Evening    Night
-----------    --------        -------    -------    -----
Paving         Residential        65.0       55.0     50.0  

                                     Equipment
                                     ---------
                                Spec    Actual    Receptor    Estimated
               Impact  Usage    Lmax    Lmax      Distance    Shielding
Description    Device   (%)     (dBA)   (dBA)      (feet)       (dBA)
-----------    ------  -----    -----   -----     --------    ---------
Roller             No     20             80.0         50.0          0.0
Roller             No     20             80.0         50.0          0.0
Paver              No     50             77.2         50.0          0.0
Paver              No     50             77.2         50.0          0.0
                                                                                    
   
                                     Results
                                     -------
                                                            Noise Limits (dBA)      
                   Noise Limit Exceedance (dBA)
                                           
----------------------------------------------    
----------------------------------------------
                        Calculated (dBA)         Day           Evening          
Night              Day           Evening          Night    
                        ----------------   --------------   -------------  
--------------    --------------  --------------  --------------
Equipment                  Lmax    Leq        Lmax    Leq     Lmax    Leq     Lmax  
 Leq       Lmax    Leq     Lmax    Leq     Lmax    Leq
----------------------  ------  ------     ------  ------  ------  ------  ------  
------    ------  ------  ------  ------  ------  ------
Roller                    80.0    73.0        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Roller                    80.0    73.0        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Paver                     77.2    74.2        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
Paver                     77.2    74.2        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
               Total      80.0    79.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A



                        Roadway Construction Noise Model (RCNM),Version 1.1

Report date:             08/23/2023
Case Description:        Architectural Coating

                                **** Receptor #1 ****

                                           Baselines (dBA)
Description              Land Use        Daytime    Evening    Night
-----------              --------        -------    -------    -----
Architectural Coating    Residential        65.0       55.0     50.0  

                                     Equipment
                                     ---------
                                     Spec    Actual    Receptor    Estimated
                    Impact  Usage    Lmax    Lmax      Distance    Shielding
Description         Device   (%)     (dBA)   (dBA)      (feet)       (dBA)
-----------         ------  -----    -----   -----     --------    ---------
Compressor (air)        No     40             77.7         50.0          0.0
                                                                                    
   
                                     Results
                                     -------
                                                            Noise Limits (dBA)      
                   Noise Limit Exceedance (dBA)
                                           
----------------------------------------------    
----------------------------------------------
                        Calculated (dBA)         Day           Evening          
Night              Day           Evening          Night    
                        ----------------   --------------   -------------  
--------------    --------------  --------------  --------------
Equipment                  Lmax    Leq        Lmax    Leq     Lmax    Leq     Lmax  
 Leq       Lmax    Leq     Lmax    Leq     Lmax    Leq
----------------------  ------  ------     ------  ------  ------  ------  ------  
------    ------  ------  ------  ------  ------  ------
Compressor (air)          77.7    73.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A
               Total      77.7    73.7        N/A     N/A     N/A     N/A     N/A   
 N/A       N/A     N/A     N/A     N/A     N/A     N/A



Operational Noise Modeling Data 



Operational Noise Results Table – SoundPLAN 

Receiver Usage Fl 
Ldn  
dB(A) 

Leq,d  
dB(A) 

Leq,n  
dB(A) 

R-1 SCR G 46.1 39.7 39.7 
R-2 SCR G 47.8 41.4 41.4 
R-3 SCR G 45.9 39.5 39.5 
R-4 SCR G 45.7 39.3 39.3 
R-5 SCR G 45.8 39.4 39.4 
R-6 SCR G 46.1 39.6 39.6 
R-7a SCR G 47.8 41.4 41.4 
R-7b SCR G 51.1 44.7 44.7 
R-8 SCR G 45.7 39.3 39.3 
R-9 SCR G 43.5 37.1 37.1 
R-10 SCR G 44.5 38.1 38.1 
R-11 SCR G 48.4 42 42 
R-12 SCR G 46.3 39.9 39.9 
R-13 SCR G 46.1 39.7 39.7 
R-14 SCR G 47.2 40.8 40.8 
R-15 SCR G 44 37.6 37.6 
R-16 SCR G 44.8 38.4 38.4 
R-17 SCR G 50 43.5 43.5 
R-18 SCR G 51.1 44.6 44.6 
R-19 SCR G 50.5 44.1 44.1 
R-20 SCR G 54.2 47.8 47.8 
R-21 SCR G 45.8 39.4 39.4 
R-22 SCR G 45.5 39.1 39.1 
R-23 SCR G 44.6 38.2 38.2 
R-24 SCR G 45.5 39.1 39.1 
R-25 SCR G 46.9 40.5 40.5 
R-26 SCR G 48.5 42.1 42.1 
R-27 SCR G 52 45.6 45.6 
R-28 SCR G 53.4 47 47 
R-29 SCR G 55.4 49 49 
R-30 SCR G 56.3 49.9 49.9 
R-31 SCR G 46.5 40.1 40.1 
R-32 SCR G 47.9 41.5 41.5 
R-33 SCR G 49.2 42.8 42.8 
R-34 SCR G 50.7 44.3 44.3 
R-35 SCR G 52.2 45.7 45.7 
R-36 SCR G 53.6 47.2 47.2 
R-37 SCR G 54.5 48.1 48.1 



R-38 SCR G 55.4 49 49 
R-39 SCR G 42.3 35.9 35.9 
R-40 SCR G 42.2 35.8 35.8 
R-41 SCR G 60.3 53.9 53.9 
R-42 SCR G 43.6 37.2 37.2 
R-43 SCR G 45 38.6 38.6 
R-44 SCR G 45.8 39.4 39.4 
R-45 SCR G 46.5 40.1 40.1 
R-46 SCR G 51 44.6 44.6 
R-47 SCR G 50.7 44.3 44.3 
R-48 SCR G 54.5 48.1 48.1 
R-49 SCR G 54.9 48.5 48.5 
R-50 SCR G 52.3 45.8 45.8 
R-51 SCR G 52.6 46.2 46.2 
R-52 SCR G 51.3 44.9 44.9 
R-53 SCR G 51.1 44.7 44.7 
R-54 SCR G 50.7 44.3 44.3 
R-55 SCR G 50.3 43.9 43.9 
R-56 SCR G 51.2 44.8 44.8 
R-57 SCR G 50.4 44 44 
R-58 SCR G 51 44.6 44.6 
R-59 SCR G 51.1 44.6 44.6 
R-60 SCR G 52 45.6 45.6 
R-61 SCR G 51.6 45.2 45.2 
R-62 SCR G 53.4 47 47 
R-63 SCR G 53.6 47.2 47.2 
R-64 SCR G 50.6 44.2 44.2 
R-65 SCR G 47 40.6 40.6 
R-66 SCR G 46.1 39.7 39.7 
R-67 SCR G 45.7 39.3 39.3 
R-68 SCR G 45.1 38.7 38.7 
R-69 SCR G 60.5 54.1 54.1 
R-69 SCR F2 60.2 53.8 53.8 
R-70 SCR G 59.4 53 53 
R-70 SCR F2 59.1 52.6 52.6 
R-71 SCR G 59.1 52.7 52.7 
R-71 SCR F2 58.8 52.4 52.4 
R-72 SCR G 66.3 59.9 59.9 
R-72 SCR F2 66.1 59.7 59.7 
R-73 SCR G 66.6 60.2 60.2 
R-73 SCR F2 66.2 59.8 59.8 



R-74 SCR G 65.8 59.4 59.4 
R-74 SCR F2 65.5 59.1 59.1 
R-75 SCR G 62.2 55.8 55.8 
R-75 SCR F2 61.9 55.5 55.5 
R-76 SCR G 60.5 54.1 54.1 
R-76 SCR F2 60.1 53.7 53.7 
R-77 SCR G 59.8 53.4 53.4 
R-77 SCR F2 59.5 53.1 53.1 
R-78 SCR G 62.4 56 56 
R-78 SCR F2 62.1 55.7 55.7 
R-79 SCR G 54.5 48.1 48.1 
R-79 SCR F2 54.2 47.8 47.8 
R-80 SCR G 44 37.6 37.6 

 



Traffic Noise Modeling Data



 

 

 

 

ID Leq-24hr Ldn CNEL 70 dBA 65 dBA 60 dBA Roadway Segment ADT
Posted 

Speed Limit
Grade % Autos

% Med 

Trucks

% Heavy 

Trucks

% 

Daytime

% 

Evening
% Night

Number 

of Lanes

Site 

Condition

Distance to 

Reciever

Ground 

Absorption

Lane 

Distance

1 58.6 61.4 62.0 15 31 68 Baker Ave Arrow Hwy and 9th St 4,760 35 0.0% 97.42% 1.9% 0.65% 77.6% 12.3% 10.0% 2 Soft 50 0.5 20

2 59.7 62.7 63.2 18 38 82 Baker Avenue 9th Street and 8th Street 5,990 35 0.0% 97.08% 2.3% 0.63% 76.8% 11.9% 11.3% 2 Soft 50 0.5 20

3 67.4 70.2 70.6 55 119 255 Arrow Route Baker Avenue and Vineyard Avenue 18,930 45 0.0% 97.29% 2.2% 0.51% 80.5% 9.4% 10.0% 4 Soft 50 0.5 44

4 60.5 63.2 63.6 19 40 86 9th Street Baker Avenue and Vineyard Avenue 4,370 40 0.0% 94.69% 4.1% 1.24% 82.8% 7.7% 9.5% 2 Soft 50 0.5 20

5 63.1 65.7 66.1 28 59 128 8th Street Baker Avenue and Vineyard Avenue 6,620 45 0.0% 96.07% 3.1% 0.82% 81.7% 9.2% 9.1% 2 Soft 50 0.5 20

6 68.4 71.6 72.1 69 149 320 Vineyard Avenue Foothill Boulevard and Arrow Route 24,420 45 0.0% 97.34% 2.2% 0.42% 75.9% 12.4% 11.6% 4 Soft 50 0.5 44

7 68.7 72.1 72.6 74 159 343 Vineyard Avenue Arrow Route and 9th Street 23,580 45 0.0% 95.96% 3.4% 0.62% 74.6% 12.2% 13.2% 4 Soft 50 0.5 44

8 69.5 73.0 73.5 85 183 395 Vineyard Avenue 9th Street and 8th Street 24,990 45 0.0% 94.94% 3.4% 1.62% 74.3% 11.8% 14.0% 4 Soft 50 0.5 44

9 70.6 74.1 74.6 101 218 470 Vineyard Avenue 8th Street and 6th Street 24,510 50 0.0% 94.42% 3.8% 1.79% 73.8% 12.1% 14.1% 4 Soft 50 0.5 44

10 70.8 74.5 75.0 108 232 500 Vineyard Avenue 6th Street and 4th Street 27,030 50 0.0% 94.99% 3.4% 1.57% 72.4% 12.8% 14.8% 4 Soft 50 0.5 44

11 71.5 75.3 75.7 121 260 560 Vineyard Avenue 4th Street and Jay Street 31,130 50 0.0% 96.31% 2.1% 1.60% 72.1% 12.4% 15.4% 6 Soft 50 0.5 68

12 71.2 75.1 75.6 118 254 546 Vineyard Avenue Jay Street and Inland Empire Boulevard 32,350 45 0.0% 95.16% 2.2% 2.66% 71.1% 12.2% 16.7% 6 Soft 50 0.5 68

13 70.3 74.4 74.8 105 226 487 Vineyard Avenue Inland Empire Boulevard and I-10 WB Ramps 34,480 40 0.0% 94.53% 2.6% 2.90% 70.6% 11.9% 17.4% 4 Soft 50 0.5 44

14 66.2 70.3 70.7 56 120 259 Vineyard Avenue I-10 WB Ramps and I-10 EB Ramps 17,050 40 0.0% 96.53% 2.0% 1.42% 70.6% 11.9% 17.5% 3 Soft 50 0.5 32

dBA at 50 feet Distance to CNEL Contour

Traffic Noise Calculator: FHWA 77-108 Project: 19-08856 (Existing (2023) No Project)

Output
Inputs Auto Inputs

ID Leq-24hr Ldn CNEL 70 dBA 65 dBA 60 dBA Roadway Segment ADT
Posted 

Speed Limit
Grade % Autos

% Med 

Trucks

% Heavy 

Trucks

% 

Daytime

% 

Evening
% Night

Number 

of Lanes

Site 

Condition

Distance to 

Reciever

Ground 

Absorption

Lane 

Distance

1 58.7 61.5 62.1 15 32 69 Baker Ave Arrow Hwy and 9th St 4,880 35 0.0% 97.42% 1.9% 0.65% 77.6% 12.3% 10.0% 2 Soft 50 0.5 20

2 59.8 62.9 63.4 18 39 84 Baker Avenue 9th Street and 8th Street 6,230 35 0.0% 97.08% 2.3% 0.63% 76.8% 11.9% 11.3% 2 Soft 50 0.5 20

3 67.4 70.2 70.6 55 119 256 Arrow Route Baker Avenue and Vineyard Avenue 18,960 45 0.0% 97.29% 2.2% 0.51% 80.5% 9.4% 10.0% 4 Soft 50 0.5 44

4 60.7 63.4 63.8 19 42 90 9th Street Baker Avenue and Vineyard Avenue 4,610 40 0.0% 94.69% 4.1% 1.24% 82.8% 7.7% 9.5% 2 Soft 50 0.5 20

5 63.1 65.7 66.2 28 60 129 8th Street Baker Avenue and Vineyard Avenue 6,740 45 0.0% 96.07% 3.1% 0.82% 81.7% 9.2% 9.1% 2 Soft 50 0.5 20

6 68.5 71.6 72.1 69 150 322 Vineyard Avenue Foothill Boulevard and Arrow Route 24,680 45 0.0% 97.34% 2.2% 0.42% 75.9% 12.4% 11.6% 4 Soft 50 0.5 44

7 68.7 72.1 72.6 75 161 347 Vineyard Avenue Arrow Route and 9th Street 23,990 45 0.0% 95.96% 3.4% 0.62% 74.6% 12.2% 13.2% 4 Soft 50 0.5 44

8 69.6 73.1 73.6 87 187 403 Vineyard Avenue 9th Street and 8th Street 25,790 45 0.0% 94.94% 3.4% 1.62% 74.3% 11.8% 14.0% 4 Soft 50 0.5 44

9 70.7 74.2 74.7 103 222 479 Vineyard Avenue 8th Street and 6th Street 25,200 50 0.0% 94.42% 3.8% 1.79% 73.8% 12.1% 14.1% 4 Soft 50 0.5 44

10 70.9 74.6 75.1 110 236 508 Vineyard Avenue 6th Street and 4th Street 27,710 50 0.0% 94.99% 3.4% 1.57% 72.4% 12.8% 14.8% 4 Soft 50 0.5 44

11 71.6 75.4 75.8 122 264 568 Vineyard Avenue 4th Street and Jay Street 31,740 50 0.0% 96.31% 2.1% 1.60% 72.1% 12.4% 15.4% 6 Soft 50 0.5 68

12 71.2 75.2 75.7 119 257 553 Vineyard Avenue Jay Street and Inland Empire Boulevard 32,960 45 0.0% 95.16% 2.2% 2.66% 71.1% 12.2% 16.7% 6 Soft 50 0.5 68

13 70.4 74.5 74.9 106 229 493 Vineyard Avenue Inland Empire Boulevard and I-10 WB Ramps 35,090 40 0.0% 94.53% 2.6% 2.90% 70.6% 11.9% 17.4% 4 Soft 50 0.5 44

14 66.3 70.4 70.8 57 122 262 Vineyard Avenue I-10 WB Ramps and I-10 EB Ramps 17,400 40 0.0% 96.53% 2.0% 1.42% 70.6% 11.9% 17.5% 3 Soft 50 0.5 32

Traffic Noise Calculator: FHWA 77-108 Project: 19-08856 (Existing (2023) Plus Project)

dBA at 50 feet Distance to CNEL Contour

Output
Inputs Auto Inputs



 

 

 

ID Leq-24hr Ldn CNEL 70 dBA 65 dBA 60 dBA Roadway Segment ADT
Posted 

Speed Limit
Grade % Autos

% Med 

Trucks

% Heavy 

Trucks

% 

Daytime

% 

Evening
% Night

Number 

of Lanes

Site 

Condition

Distance to 

Reciever

Ground 

Absorption

Lane 

Distance

1 59.0 61.8 62.3 15 33 72 Baker Ave Arrow Hwy and 9th St 5,190 35 0.0% 97.4% 1.9% 0.7% 77.6% 12.3% 10.0% 2 Soft 50 0.5 20

2 60.2 63.3 63.8 19 41 89 Baker Avenue 9th Street and 8th Street 6,790 35 0.0% 97.1% 2.3% 0.6% 76.8% 11.9% 11.3% 2 Soft 50 0.5 20

3 68.4 71.2 71.6 64 138 297 Arrow Route Baker Avenue and Vineyard Avenue 23,730 45 0.0% 97.3% 2.2% 0.5% 80.5% 9.4% 10.0% 4 Soft 50 0.5 44

4 61.5 64.2 64.6 22 47 101 9th Street Baker Avenue and Vineyard Avenue 5,485 40 0.0% 94.7% 4.1% 1.2% 82.8% 7.7% 9.5% 2 Soft 50 0.5 20

5 65.0 67.6 68.0 37 80 172 8th Street Baker Avenue and Vineyard Avenue 10,025 45 0.0% 96.1% 3.1% 0.8% 81.7% 9.2% 9.1% 4 Soft 50 0.5 44

6 69.3 72.4 72.9 78 169 364 Vineyard Avenue Foothill Boulevard and Arrow Route 29,600 45 0.0% 97.3% 2.2% 0.4% 75.9% 12.4% 11.6% 4 Soft 50 0.5 44

7 69.3 72.7 73.2 82 177 380 Vineyard Avenue Arrow Route and 9th Street 27,490 45 0.0% 96.0% 3.4% 0.6% 74.6% 12.2% 13.2% 4 Soft 50 0.5 44

8 70.1 73.7 74.1 94 203 437 Vineyard Avenue 9th Street and 8th Street 29,020 45 0.0% 94.9% 3.4% 1.6% 74.3% 11.8% 14.0% 4 Soft 50 0.5 44

9 71.2 74.8 75.2 112 241 519 Vineyard Avenue 8th Street and 6th Street 28,410 50 0.0% 94.4% 3.8% 1.8% 73.8% 12.1% 14.1% 4 Soft 50 0.5 44

10 71.3 75.0 75.5 116 250 538 Vineyard Avenue 6th Street and 4th Street 30,190 50 0.0% 95.0% 3.4% 1.6% 72.4% 12.8% 14.8% 4 Soft 50 0.5 44

11 72.4 76.2 76.7 139 299 645 Vineyard Avenue 4th Street and Jay Street 38,450 50 0.0% 96.3% 2.1% 1.6% 72.1% 12.4% 15.4% 6 Soft 50 0.5 68

12 72.1 76.1 76.5 136 293 632 Vineyard Avenue Jay Street and Inland Empire Boulevard 40,230 45 0.0% 95.2% 2.2% 2.7% 71.1% 12.2% 16.7% 6 Soft 50 0.5 68

13 71.5 75.6 76.0 126 272 585 Vineyard Avenue Inland Empire Boulevard and I-10 WB Ramps 42,910 40 0.0% 94.5% 2.6% 2.9% 70.6% 11.9% 17.4% 6 Soft 50 0.5 68

14 68.2 72.3 72.8 76 164 354 Vineyard Avenue I-10 WB Ramps and I-10 EB Ramps 25,370 40 0.0% 96.5% 2.0% 1.4% 70.6% 11.9% 17.5% 6 Soft 50 0.5 68

dBA at 50 feet Distance to CNEL Contour

Traffic Noise Calculator: FHWA 77-108 Project: 19-08856 (Future Year (2040) No Project)

Output
Inputs Auto Inputs

ID Leq-24hr Ldn CNEL 70 dBA 65 dBA 60 dBA Roadway Segment ADT
Posted 

Speed Limit
Grade % Autos

% Med 

Trucks

% Heavy 

Trucks

% 

Daytime

% 

Evening
% Night

Number 

of Lanes

Site 

Condition

Distance to 

Reciever

Ground 

Absorption

Lane 

Distance

1 59.1 61.9 62.4 16 34 73 Baker Ave Arrow Hwy and 9th St 5,310 35 0.0% 97.42% 1.9% 0.65% 77.6% 12.3% 10.0% 2 Soft 50 0.5 20

2 60.4 63.4 63.9 20 42 91 Baker Avenue 9th Street and 8th Street 7,030 35 0.0% 97.08% 2.3% 0.63% 76.8% 11.9% 11.3% 2 Soft 50 0.5 20

3 68.4 71.2 71.6 64 138 297 Arrow Route Baker Avenue and Vineyard Avenue 23,760 45 0.0% 97.29% 2.2% 0.51% 80.5% 9.4% 10.0% 4 Soft 50 0.5 44

4 61.7 64.4 64.7 22 48 103 9th Street Baker Avenue and Vineyard Avenue 5,725 40 0.0% 94.69% 4.1% 1.24% 82.8% 7.7% 9.5% 2 Soft 50 0.5 20

5 65.0 67.6 68.1 37 80 173 8th Street Baker Avenue and Vineyard Avenue 10,145 45 0.0% 96.07% 3.1% 0.82% 81.7% 9.2% 9.1% 4 Soft 50 0.5 44

6 69.3 72.4 73.0 79 170 366 Vineyard Avenue Foothill Boulevard and Arrow Route 29,860 45 0.0% 97.34% 2.2% 0.42% 75.9% 12.4% 11.6% 4 Soft 50 0.5 44

7 69.4 72.8 73.3 83 178 384 Vineyard Avenue Arrow Route and 9th Street 27,900 45 0.0% 95.96% 3.4% 0.62% 74.6% 12.2% 13.2% 4 Soft 50 0.5 44

8 70.2 73.8 74.2 96 206 444 Vineyard Avenue 9th Street and 8th Street 29,820 45 0.0% 94.94% 3.4% 1.62% 74.3% 11.8% 14.0% 4 Soft 50 0.5 44

9 71.3 74.9 75.3 114 245 527 Vineyard Avenue 8th Street and 6th Street 29,100 50 0.0% 94.42% 3.8% 1.79% 73.8% 12.1% 14.1% 4 Soft 50 0.5 44

10 71.4 75.1 75.6 118 254 546 Vineyard Avenue 6th Street and 4th Street 30,870 50 0.0% 94.99% 3.4% 1.57% 72.4% 12.8% 14.8% 4 Soft 50 0.5 44

11 72.5 76.3 76.7 140 303 652 Vineyard Avenue 4th Street and Jay Street 39,060 50 0.0% 96.31% 2.1% 1.60% 72.1% 12.4% 15.4% 6 Soft 50 0.5 68

12 72.2 76.2 76.6 137 296 638 Vineyard Avenue Jay Street and Inland Empire Boulevard 40,840 45 0.0% 95.16% 2.2% 2.66% 71.1% 12.2% 16.7% 6 Soft 50 0.5 68

13 71.6 75.7 76.1 127 274 591 Vineyard Avenue Inland Empire Boulevard and I-10 WB Ramps 43,520 40 0.0% 94.53% 2.6% 2.90% 70.6% 11.9% 17.4% 6 Soft 50 0.5 68

14 68.3 72.4 72.8 77 166 357 Vineyard Avenue I-10 WB Ramps and I-10 EB Ramps 25,720 40 0.0% 96.53% 2.0% 1.42% 70.6% 11.9% 17.5% 6 Soft 50 0.5 68

Traffic Noise Calculator: FHWA 77-108 Project: 19-08856 (Future Year (2040) Plus Project)

Output
Inputs Auto Inputs

dBA at 50 feet Distance to CNEL Contour
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Introduction and Project Description  
This report presents the analysis and findings of a Transportation Impact Study (TIS) prepared for the 9th 
Street and Vineyard Avenue Warehouse Development (Project) in the City of Rancho Cucamonga, 
California. This analysis quantifies Vehicle Miles Traveled (VMT) for the Project and is consistent with 
requirements of Senate Bill 743 (SB 743) and the City of Rancho Cucamonga Traffic Impact Analysis 
Guidelines (2020). 

Project Description 
The Project is in the southwestern area of Rancho Cucamonga, north of the City’s border with the City of 
Ontario. The Project site is vacant and approximately 46 acres. It is bounded by 9th Street to the north, an 
existing rail-line located north of 8th street to the south, Baker Avenue to the west, and Vineyard Avenue 
and an existing flood control channel to the east. The Project proposes to construct three new 
warehouses totaling approximately 982,096 square feet of usable space. Vehicle access to the site will be 
provided from the following five full access unsignalized driveways: 

• Two Vineyard Avenue Driveways  

• Two Baker Avenue Driveways  

• One 9th Street Driveway 

The Project Site Plan is shown in Figure 1.  
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Existing Conditions 
Roadway Network 
Regional access to the site is provided by Interstate 10 (I-10) and I-15. Local access to the site is provided 
by Baker Avenue, 9th Street, Vineyard Avenue, 8th Street, and Arrow Route. The section below discusses the 
roadways that would provide access to the site and are most likely to experience direct traffic impacts, if 
any, from the proposed Project. 

Regional Roads 

• Interstate 10 Freeway (I-10): I-10 is the main east-west facility through San Bernardino County. It 
extends the entire length of San Bernardino County, from its western border with Los Angeles 
County to its eastern border with Riverside County. I-10 is a ten-lane divided freeway near the 
Project and provides access to the Project at the Vineyard Avenue interchange. 

• Interstate 15 Freeway (I-15): I-15 is the main north-south facility through San Bernardino County. It 
extends the entire length of San Bernardino County, from its southern border with Riverside County 
to the California-Nevada State Line. I-15 is a twelve-lane divided freeway near the Project and 
provides access to the Project via the Foothill Boulevard and Fourth Street interchanges. 

Local Access Roads 

• Baker Avenue: Baker Avenue is a two-lane facility that provides north-south access to the Project 
site. Baker Avenue is designated as a collector street by the City of Rancho Cucamonga’s Adopted 
General Plan, Plan RC (2021). 

• 9th Street: 9th Street is a two-lane facility that provides east-west road access to the Project site. 9th 
Street is designated as a collector street by Plan RC. 

• Vineyard Avenue: Vineyard Avenue is a four-lane facility that provides north-south access to the 
Project site. Vineyard Avenue is designated as a secondary street by the updated Plan RC. 

• 8th Street: 8th Street is a two-lane facility that provides east-west road access to the Project site. 8th 
Street is designated as a collector street by the updated Plan RC. 

• Arrow Route: Arrow Route is a four-lane facility that provides east-west access near the Project site. 
Arrow Route is designated as a Secondary Travel Corridor by the updated Plan RC. 

 Existing and Proposed Bicycle Facilities 
According to the Community Mobility chapter of Plan RC (2020), the City’s existing bicycle network is 
comprised of 34.5 miles of bike paths/trails (Class I), 31.75 miles of bike lanes (Class II), 34.25 miles of bike 
routes (Class III). California Manual on Uniform Traffic Control Devices (CA MUTCD) also permits cycle 



tracks (Class IV), which are currently not part of the City’s bicycle network. These facilities are described 
below. 

Although a majority of the existing bicycle facilities in the study area are Class III facilities, there is an 
existing Class II facility along Arrow Route, which extends from the City’s western border to its eastern 
border. Per the Community Mobility chapter, Class III facilities are located on the following roadways: 

• Baker Avenue from City’s southern border to Foothill Boulevard 
• Vineyard Avenue from City’s southern border to 19th Street 
• 9th Street from City’s western border to Archibald Avenue 

The Community Mobility chapter proposes a Class I multi-use path along the San Bernardino County 
Flood Control Channel. The path will extend from the City’s southern border near Hellman Avenue to an 
existing Class I multi-use path that currently runs along the San Bernardino County Flood Control Channel 
north of the Project site. 

Class I Bikeways (Bike Paths) 

Class I bicycle facilities are bicycle trails or paths that are off-street and separated from automobiles. They 
are a minimum of eight feet in width for two-way travel and include bike lane signage and designated 
street crossings where needed. A Class I Bike Path may parallel a roadway (within the parkway) or may be 
a completely separate right-of-way that meanders through a neighborhood or along a flood control 
channel or utility right-of-way.  

 

Class II Bikeways (Bike Lanes) 

Class II bicycle facilities are striped lanes that provide bike travel and can be either located next to a curb 
or parking lane. If located next to a curb, a minimum width of five feet is recommended. However, a bike 
lane adjacent to a parking lane can be four feet in width. Bike lanes are exclusively for the use of bicycles 
and include bike lane signage, special lane lines, and pavement markings.  

' t I I I I 
Graded Shoulders Recommended 

CLASS I - Multi-Use Path 
Provides a completely separated right-of-way 

for exclusive use of bicycles and pedestrians 

w ith crossflow minimized. 
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Class III Bikeways (Bike Routes) 

Class III Bikeways are streets providing for shared use by motor vehicles and bicyclists. While bicyclists 
have no exclusive use or priority, signage both by the side of the street and stenciled on the roadway 
surface alerts motorists to bicyclists sharing the roadway space and denotes that the street is an official 
bike route.  

 

Class IV Bikeways (Cycle Tracks) 

Class IV bicycle facilities, sometimes called cycle tracks or separated bikeways, provide a right-of-way 
designated exclusively for bicycle travel adjacent to a roadway and are protected from vehicular traffic via 
separations (e.g. grade separation, flexible posts, inflexible physical barriers, on-street parking). California 
Assembly Bill 1193 (AB 1193) legalized and established design standards for Class IV bikeways in 2015.  
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Existing and Proposed Pedestrian Facilities 
The Community Mobility chapter states the City has 76% of sidewalk coverage on its streets. Baker 
Avenue, 9th Street, Vineyard Avenue, and 8th Street are adjacent to the Project and provide direct access 
for pedestrians to the Project from adjacent bus stops and land uses. Generally, these roadways provide 
well connected and maintained sidewalks on both sides of the street along the corridor. In the area 
adjacent to the Project, 9th Street and Vineyard Street provide sidewalk intermittently along the sides of 
the streets that border the Project site. 

At existing signalized intersections, adjacent to the Project, crosswalks and pedestrian push-button 
actuated signals are provided. At existing unsignalized intersections, adjacent to the Project, striped 
crosswalks are generally not provided, except at various intersections along Baker Avenue. 

As previously stated, the Community Mobility chapter proposes a Class I multi-use path along the San 
Bernardino County Flood Control Channel. The path will be accessible by pedestrians and help further 
connect the Project to the City’s pedestrian network.   

Transit Facilities 
Transit service in the area is offered by Metrolink and Omni Trans. Detailed transit information is 
described below. 

Metrolink 

Commuter train service in the City of Rancho Cucamonga is provided by Metrolink, which operates six 
commuter rail lines throughout Southern California. The Rancho Cucamonga Metrolink Station is located 
approximately three miles east of the Project site along 8th Street, west of Milliken Avenue, where 
passenger trains run daily from downtown Los Angeles to downtown San Bernardino. Rancho Cucamonga 
is served by the San Bernardino Line, which links San Bernardino to Union Station in downtown Los 
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Angeles. The Metrolink railroad runs east-west through the southern section of the city, with grade 
separations at Milliken and Haven Avenues. This same rail line is occasionally used by freight trains when 
the Union Pacific Railroad line (running east-west south of the I-10 freeway) is closed or restricted for 
limited periods. Local freight train traffic in the city includes switches on various spur lines serving the 
industrial areas at the southern section of the city. 

Omnitrans 

OmniTrans Transit Agency provides local transit service throughout San Bernardino County, including the 
City of Rancho Cucamonga. Bus transit services are available in the city through fixed-route and demand-
response services. Bus routes that run through the city connect to the neighboring cities of Fontana, 
Upland, Ontario, Montclair, Eastvale and Chino. The routes serve major destinations in the region, 
including Chaffey College, the Rancho Cucamonga Metrolink Station, the Fontana Metrolink Station, the 
Ontario Mills Mall, the Ontario Airport, the Ontario Civic Center, the Pomona Transit Center, the Montclair 
Transit Center, the Chino Civic Center and Transit Center, The Station at Eastvale, and the Rancho 
Cucamonga Civic Center. Within Rancho Cucamonga, bus routes run on major roadways, including Haven 
Avenue, Day Creek Boulevard, Milliken Avenue Line Road, Foothill Boulevard, and segments of Banyan 
Street and Victoria Park Lane.  

The transit routes that operate within the study area are listed below: 

Route 87 on Vineyard Avenue. Route 87 has bus stops on both sides of Vineyard Avenue within 500 feet 
of the Project site. This route runs from The Station at Eastvale to Chaffey College, with stops in Eastvale, 
Ontario and Rancho Cucamonga. The route operates Monday through Friday between 4 AM and 9 PM 
and Saturday between 5 AM and 8 PM. Typical headways are 60 minutes. 

Route 85 on Arrow Route. Route 85 has bus stops on both sides of Arrow Route within 1,500 feet of the 
Project site. This route runs from Chino Transit Center to Chaffey College, with stops in Ontario, Montclair, 
Upland and Rancho Cucamonga. The route operates Monday through Friday between 4 AM and 10 PM 
and Weekend between 6 AM and 7 PM. Typical headways are 60 minutes. 



Significance Criteria and Analysis 
Methodologies 
The transportation impact analysis methodology includes a combination of quantitative and qualitative 
evaluations of the roadway, bicycle, pedestrian, and transit components of the transportation system. All 
analysis presumes that future travel conditions remain relatively constant and do not account for potential 
changes associated with disruptive trends such as increased use of transportation networking companies 
(TNCs) such as Uber and Lyft, internet shopping, other internet related activities, automated vehicles 
(AVs), and micro-transit services.  

VMT Analysis Methodology 
As required in the City’s TIA guidelines, this transportation impact analysis presents ‘project-generated 
VMT’ and evaluates the ‘project effect on VMT.’ Project-generated VMT in this assessment presents trips 
and trip distances of specific trips associated with the project. The Project’s effect on VMT is an estimate 
of how VMT within the region will change once a project is built.  

Production/Attraction (PA) VMT 

Through discussions with City staff, the PA methodology was chosen to estimate project-generated VMT. 
This methodology is consistent with the City’s guidelines and calculates VMT by summing all weekday 
VMT generated by trips with at least one trip end in the study area by trip purpose. The PA method tracks 
these trips to/from their ultimate destination unless that destination is outside of the model boundary 
area. Productions are land use types that generate trips (residences) and attractions are land use types 
that attract trips (employment). Productions and attractions are converted from person trips to vehicle 
trips for the purposes of calculating VMT. 

The PA method allows project VMT to be evaluated based on trip purpose which is consistent with OPR 
recommendations in the Technical Advisory and consistent with the City’s VMT methodology 
requirements. For example, a single-use project, such as an office building, could be analyzed based only 
on the commute VMT, or home-based-work (HBW) attraction VMT per employee; and a residential 
project could be analyzed based on the home-based (HB) production VMT per resident. Since the Project 
is an industrial development, HBW attraction VMT per employee (commute VMT) have been quantified in 
project’s VMT analysis, under both Base and Cumulative conditions. 

  



Due to the structure of the SBTAM model, PA VMT can only be isolated by trip purpose before final traffic 
assignment in which all trip types are aggregated together. PA trip matrices include internal (I) trips that 
have both trip ends (i.e., origin and destination) inside the model boundary and do not include external 
(X) trips that have one trip end outside of the model boundary (IX-XI trips) or truck trips, and therefore do 
not include those trips in the VMT estimates.  

Boundary VMT 

The boundary method is utilized to measure the project’s effect on VMT. The boundary method is the 
sum of all weekday VMT on a roadway network within a designated boundary. Boundary method VMT 
estimates VMT by multiplying the number of trips on each roadway segment by the length of that 
segment. This approach includes all trips, including those trips that do not begin or end in the designated 
boundary. This is the only VMT method that captures the effect of cut-through and/or displaced traffic.  

The City’s TIA guidelines, state that the City boundary should be used for Boundary VMT analysis, unless 
the Project is located near the City limit. Since the Project is located near the southern City limit, the 
following boundaries were used for the analysis: 

• City of Rancho Cucamonga  

• 5-Mile radius from the Project site  

• 10-Mile radius from the Project site 

Boundary VMT for impact determination was normalized by the service population (summation of 
residents and employees within a designated boundary) within the boundary to make an apples-to-apples 
comparison between with and without project conditions.  

  



Thresholds of Significance 

The City’s TIA guidelines state the Project would result in a significant project-generated VMT impact if 
either the following conditions are met: 

1. The baseline project generated VMT per service population exceeds the City of Rancho Cucamonga 
general plan buildout VMT per service population, or 

2. The cumulative project generated VMT per service population exceeds the City of Rancho 
Cucamonga general plan buildout VMT per service population. 

The City’s adopted threshold of significance for project-generated VMT per service population is based on 
Plan RC buildout conditions. The latest version of SBTAM available at the time of this analysis was used to 
determine the appropriate threshold of significance, which is consistent with the recently adopted Plan RC 
buildout conditions. The threshold of significance used for this assessment is documented in Table 1. 

Table 1: Project-Generated Thresholds of Significance 

Method VMT per Employee 

Production/Attraction 16.4 

Source: City of Rancho Cucamonga Traffic Impact Analysis Guidelines, 2020. 

The City’s TIA Guidelines also state the Project would result in a significant impact if the following 
condition is met: 

3. The cumulative link-level boundary VMT per service population within City of Rancho Cucamonga 
increases under the plus project condition compared to the no project condition. 

If any of the three above conditions are met, the Project would have a significant impact.  Please note, the 
City’s guidelines also identify that, for the project effect assessment, if a project is located near the City 
limits then that geography may inadvertently truncate VMT at that boundary and a different geography 
should be considered.  Since the Project is located near the City boundary, the project effect assessment 
also considered a 5-mile and 10-mile radius from the Project site to ensure that this does not artificially 
affect the results. 



Impact Analysis 
Vehicle Miles Traveled 
Analysis Scenarios  

As recommended in the City’s TIA guidelines, the VMT estimates were prepared under the following 
scenarios: 

• Base Year No Project Conditions 
• Base Year Plus Project Conditions 
• Future Year No Project Conditions  
• Future Year Plus Project Conditions  

The No Project Conditions model runs were used to verify the project-generated thresholds of 
significance documented in the City’s TIA Guidelines, estimate Citywide Boundary VMT (and the 5/10-mile 
boundary). The Plus Project Conditions model runs were used to VMT impacts associated with the Project. 

Travel Demand Model 

Consistent with the City’s TIA Guidelines, the San Bernardino Transportation Analysis Model (SBTAM) was 
utilized to estimate Vehicle Miles Traveled (VMT) in the study area.  

SBTAM is available in Base Year (2016) and Future Year (2040), each with land use and roadway network 
assumptions for the given year. The future year SBTAM is consistent with the SCAG RTP/SCS and the 
recently updated Plan RC.  

The Project land use was isolated into TAZ 53664302. Table 2 shows the SED that was utilized to 
represent the Project. 

Table 2: Project Information 

Scenario Project TAZ Total Employment 

Base Year and Future Year Plus Project 53664302 854 

Source: Fehr & Peers, 2023. 

VMT Results 

This section summarizes the results of the project-generated (PA method) VMT and effect on VMT 
(boundary method) modeling for the four study scenarios. 



Project-generated VMT estimates were prepared using the PA method for the Base Year and Future Year 
Plus Project scenarios. PA project-generated VMT estimates are presented in Table 3. For this analysis, PA 
VMT represents VMT per employee (commute VMT). 

Table 3: Project-Generated PA VMT Estimates 

Scenario Project 
TAZ 

Project Total 
Employment 

PA VMT (Attraction) for 
Project TAZ VMT per Employee 

Base Year Plus Project 53664302 854 13,632 16.0 

Future Year Plus 
Project 53664302 854 13,099 15.3 

Note: 
1. VMT per Employee = Commute VMT for Project.  

Source: Fehr & Peers, 2023. 

Project effect on VMT was estimated using the boundary method for the Base Year and Future Year with 
and without Project scenarios for three specific geographies (citywide, 5-mile radius from the Project, and 
10-mile radius from the Project). Project-effect on VMT estimates for the Base Year and Future Year 
scenarios are shown in Tables 4 and 5, respectively. As shown in Tables 4 and 5, the addition of the 
Project does not result in VMT per service population increasing or decreasing in the City or within a 5-
mile and 10-mile radius around the Project site. 

Table 4: Base Year Project Effect on VMT Estimates 

 Without Project  With Project 

City Boundary VMT 3,751,135 3,756,803 

City Service Population 263,882 264,736 

City Boundary VMT per Service Population 14.2 14.2 

5-Mile Boundary VMT 10,627,101 10,634,359 

5-Mile Service Population  578,066 578,920 

5-Mile Boundary VMT per Service Population 18.4 18.4 

10-Mile Boundary VMT 25,937,812 25,943,525 

10-Mile Service Population  1,407,387 1,408,241 

10-Mile Boundary VMT per Service Population 18.4 18.4 
Note: 

1. Service Population = Total Employment + Population.  
Source: Fehr & Peers, 2023. 

t 



Table 5: Future Year Project Effect on VMT Estimates 

 Without Project  With Project 

City Boundary VMT 5,168,218 5,170,897 

City Service Population 344,835 345,689 

City Boundary VMT per Service Population 15.0 15.0 

5-Mile Boundary VMT 13,683,938 13,695,606 

5-Mile Service Population  715,988 716,842 

5-Mile Boundary VMT per Service Population 19.1 19.1 

10-Mile Boundary VMT 34,248,647 34,268,016 

10-Mile Service Population  1,786,723 1,787,577 

10-Mile Boundary VMT per Service Population 19.2 19.2 
Note: 

1. Service Population = Total Employment + Population.  
Source: Fehr & Peers, 2023. 

A summary of the VMT impacts is provided below: 

• Project Level: The Project-generated VMT per service population does not exceed the City of 
Rancho Cucamonga baseline VMT per service population during Base Year or Cumulative Year 
conditions; therefore, the Project impact is considered less-than-significant. 

• City Level: Base Year and Cumulative Year VMT per service population does not increase in the 
City of Rancho Cucamonga or within a 5-mile and 10-mile radius around the Project site under 
Plus Project conditions; therefore, the Project impact is considered less-than-significant. 



Pedestrian and Bicycle Facilities 
The potential impact to pedestrian bicycle facilities was evaluated based on whether the proposed project 
would physically disrupt an existing facility or interfere with the implementation of a planned facility. In 
addition, the proposed project was evaluated to determine if it would create potential conflicts with 
applicable policies, plans, or programs (as defined in the regulatory setting above) supporting bicycle use 
or pedestrian travel such that the conflict could reduce bicycle trips or increase conflicts between 
pedestrians, bicyclists or other modes. 

A review of the project description did not identify any disruption to existing pedestrian or bicycle 
facilities.   

The Project is consistent with the adopted plans regarding bicycle and pedestrian infrastructure and is not 
expected to decrease the performance or safety of these facilities. Therefore, the project is considered to 
have a less than significant impact on active transportation.  

Transit Service and Facilities 
The potential impact to transit service or facilities was evaluated based on whether the proposed project 
would physically disrupt an existing facility/service or interfere with the implementation of a planned 
facility/service. In addition, the proposed project was evaluated to determine if it would create potential 
conflicts with applicable policies, plans, or programs (as defined in the regulatory setting above) 
supporting transit such that the conflict could reduce transit trips or increase conflicts with other modes. 

A review of the project description did not identify any disruption to existing transit facilities. The 
proposed development would not modify a transit stop location or affect transit headways.  

Therefore, the project is considered to have a less than significant impact on public transit. 

Hazards 
Hazard impacts were analyzed based on the inclusion of any specific design components that would 
create a hazardous condition, or change land use relative to the land use context and mix of travel such 
that the volume, mix, or speed of traffic was not anticipated as part of the original transportation network 
design.  

The Project is infill development consistent with the existing land use context. As such, it will generate a 
mix of traffic that is similar today.  As the Project will replace existing land uses, traffic patterns 
immediately around the Project site may vary slightly, but overall levels of traffic should remain similar. 
These changes did not cause conditions that warranted modification of the existing network.  Any new 
sidewalk or paths will be designed and constructed to applicable design standards to minimize hazardous 
conditions and will be environmentally reviewed for project scale hazards when the project advances 
through the project development process. 



Emergency Access 
Several factors determine whether a project has sufficient access for emergency vehicles, including:  

1. Number of access points (both public and emergency access only) 

2. Width of access points 

3. Width of internal roadways 

Each of these factors is discussed in further detail below. 

Based on the 2022 California Fire Code, the minimum number of access roads serving commercial and 
industrial development(s) shall be based upon the number of square feet as follows:  

• Buildings or facilities having a gross building area of more than 62,000 square feet shal be 
provided with two separate and approved fire apparatus access roads. 

• Where two fire apparatus access roads are required, they shall be placed a distance apart 
equal to not less than one-half of the length of the maximum overall diagonal dimension of 
the property or area to be served, measured in a straight line between accesses. 

Fire apparatus access roads shall not be less than 20 feet in with.  

The Project provides five vehicle access points to the site on Vineyard Avenue, Baker Avenue, and 9th 
Street, the driveway widths vary from 35 feet to 40 feet. This provides adequate emergency vehicle access 
to the Project site. 

Mitigation Measures 
There are no significant impacts, therefore no mitigation measures are required.  
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Executive Summary 
A LOS Transportation Study was previously submitted for the proposed 9th Street and Vineyard Avenue 
Warehouse Development (Project) in January 2023. This report serves an update to the previous LOS 
Transportation Study and is consistent with the requirements as outlined in the City of Rancho 
Cucamonga Traffic Impact Analysis Guidelines (2020).   

Project Description 

The Project is in the southwestern area of Rancho Cucamonga, north of the City’s border with the City of 
Ontario. The Project site is vacant and approximately 46 acres. It is bounded by 9th Street to the north, an 
existing rail-line located north of 8th street to the south, Baker Avenue to the west, and Vineyard Avenue 
and an existing flood control channel to the east. The Project proposes to construct three new 
warehouses totaling approximately 982,096 square feet of usable space. Vehicle access to the site will be 
provided from the following five full access unsignalized driveways: 

 Two Vineyard Avenue Driveways 
 Two Baker Avenue Driveways 
 One 9th Street Driveway 

Passenger cars will be able to access the site using all proposed driveways, while trucks will be restricted 
from accessing the site using the proposed Baker Avenue driveways. 

Analysis 

Traffic volume forecasts were prepared, and Level of Service (LOS) was calculated at 13 existing study 
locations and five proposed Project driveways. The following analysis scenarios were studied: 

 Existing (2023) Conditions  
 Opening Year (2030) No Project Conditions 
 Opening Year (2030) Plus Project Conditions 
 Future Year (2040) No Project Conditions 
 Future Year (2040) Plus Project Conditions  
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Findings 

Under Opening Year (2030) Plus Project conditions, three study locations are forecast to operate below 
the City of Rancho Cucamonga’s acceptable LOS standard, LOS D or better. Improvements were 
recommended that would increase operations to LOS D or better. The intersections and associated 
improvements are summarized below.  

Opening Year (2030) Plus Project LOS Improvements 

Intersection Control Improvements 

1. Vineyard Ave and Foothill Blvd Signalized Optimize Signal Timings 

3. Vineyard Ave and Arrow Rte Signalized Optimize Signal Timings 

6. Baker Ave and 8th St All-Way-Stop  
Install a new traffic signal 

Restripe Southbound and Eastbound Approaches to a Shared 
Through/Right Lane with a Left Turn-Pocket 

Notes:  
1. Intersection signal timings were optimized within existing coordinated cycle lengths. 

Source: Fehr & Peers, 2024.  

Under Future Year (2040) Plus Project conditions, only the intersection of Baker Avenue and 8th Street 
(Intersection 6) is forecast to operate below the City’s acceptable LOS standard. Consistent with Opening 
Year (2030) Plus Project conditions, this intersection met peak hour signal warrants and was 
recommended to be signalized to increase intersection operations to acceptable LOS standards. In 
addition to signalization, the intersection requires eastbound and southbound turn pockets to be 
implemented. While these improvements are expected to be implemented in the existing right-of-way by 
restriping the eastbound and southbound approaches, final intersection geometrics should be confirmed 
during the design stage of the signal.  

All Project driveways were analyzed as two-way-stop controlled intersections. All driveways operate within 
the City’s acceptable LOS standards under all plus project scenarios. 

In addition to a LOS assessment, a review of the Vineyard Avenue and I-10 interchange off-ramp queues 
was conducted. The interchange is currently under construction and construction plans detailing the 
interchange’s new configuration were not available. Thus, the study assumed the pre-construction 
interchange configuration. The queueing assessment determined that no off-ramp queues would spill 
back to the freeway mainline under any of the analysis scenarios, but the westbound off-ramp queue 
would exceed its existing storage capacity under Future Year (2040) conditions. Since the interchange will 
be reconstructed by Future Year (2040) conditions and off-ramps widened from two to four lanes, no 
additional improvements to the interchange are recommended. 

I I 
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1. Introduction 
A LOS Transportation Study was previously submitted for the proposed 9th Street and Vineyard Avenue 
Warehouse Development (Project) in January 2023. After discussions with Rancho Cucamonga staff, it was 
determined that the previous LOS Transportation Study no longer represents the current Project 
description and may underestimate LOS deficiencies associated with the Project.  

This report serves an update to the previous LOS Transportation Study and summarizes the methodology, 
findings, and conclusions of the updated analysis. The analysis comprises of a Level of Service (LOS) 
assessment, identification of recommended improvements for intersections with deficient LOS, and a 
queueing assessment. 

This chapter outlines the project description, geographic scope of the analysis, and analysis. This 
assessment is consistent with the requirements as outlined in the City of Rancho Cucamonga Traffic 
Impact Analysis Guidelines (2020).   

Project Description 

The Project is in the southwestern area of Rancho Cucamonga, north of the City’s border with the City of 
Ontario. The Project site is vacant and approximately 46 acres. It is bounded by 9th Street to the north, an 
existing rail-line located north of 8th street to the south, Baker Avenue to the west, and Vineyard Avenue 
and an existing flood control channel to the east. The Project proposes to construct three new 
warehouses totaling approximately 982,096 square feet of usable space. Vehicle access to the site will be 
provided from the following five full access unsignalized driveways: 

 Two Vineyard Avenue Driveways 
 Two Baker Avenue Driveways 
 One 9th Street Driveway 

Passenger cars will be able to access the site using all proposed driveways, while trucks will be restricted 
from accessing the site using the proposed Baker Avenue driveways. The project site plan is shown in 
Figure 1. 

Study Area 

The intersections listed below are consistent with the intersections analyzed in the previous LOS 
assessment. Through discussions with City staff, these intersections were identified as study locations for 
the updated study as they are all of the major intersections that could be adversely affected by Project 
traffic. 
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1. Vineyard Avenue and Foothill Boulevard (City of Rancho Cucamonga) [signalized] 

2. Baker Avenue and Arrow Route (City of Rancho Cucamonga) [signalized] 

3. Vineyard Avenue and Arrow Route (City of Rancho Cucamonga) [signalized] 

4. Baker Avenue and 9th Street (City of Rancho Cucamonga) [unsignalized] 

5. Vineyard Avenue and 9th Street (City of Rancho Cucamonga) [signalized] 

6. Baker Avenue and 8th Street (City of Rancho Cucamonga) [unsignalized] 

7. Vineyard Avenue and 8th Street (Rancho Cucamonga) [signalized] 

8. Vineyard Avenue and 6th Street (City of Ontario) [signalized] 

9. Vineyard Avenue and 4th Street (City of Ontario) [signalized] 

10. Vineyard Avenue and Jay Street (City of Ontario) [signalized] 

11. Vineyard Avenue and Inland Empire Boulevard (Ontario) [signalized] 

12. Vineyard Avenue and I-10 WB Ramps (Caltrans / City of Ontario) [signalized] 

13. Vineyard Avenue and I-10 EB Ramps (Caltrans / City of Ontario) [signalized] 

The intersections listed below currently do not exist and are driveways proposed by the Project. These 
intersections are shown in Figure 1 and are included as study locations in the LOS Assessment. 

14. Vineyard Avenue and Northern Project Driveway (City of Rancho Cucamonga) [unsignalized] 

15. Vineyard Avenue and Southern Project Driveway (City of Rancho Cucamonga) [unsignalized] 

16. Baker Avenue and Southern Project Driveway (City of Rancho Cucamonga) [unsignalized] 

17. Baker Avenue and Northern Project Driveway (City of Rancho Cucamonga) [unsignalized] 

18. Project Driveway and 9th Street (City of Rancho Cucamonga) [unsignalized] 

All study locations are shown in Figure 2 above. 
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Analysis Scenarios 

The following five scenarios were analyzed in the study with two improvement related scenarios:  

 Existing (2023) Conditions: 2019 traffic volumes adjusted, as needed, to represent Existing (2023) 
conditions. Existing 2023 lane geometries were used to evaluate existing conditions.   

 Opening Year (2030) Conditions: Traffic forecasts during the opening year of the Project without 
volumes generated by the proposed Project. Opening Year (2030) forecasts were developed with 
an interpolation of the cumulative forecasts and include the traffic associated with all approved 
projects within a 5-mile radius of the Project site. 

 Opening Year (2030) With Project Conditions: Opening Year (2030) Conditions traffic forecasts 
plus traffic generated by the Project. 

 Opening Year (2030) With Project With Improvements Conditions: Opening Year (2030) With 
Project forecasts and any proposed improvements needed to bring LOS to acceptable standards.  

 Future Year (2040) Conditions: Future forecasts developed using the travel demand model 
(SBTAM). SBTAM is available in Base Year (2016) and Future Year (2040)1, each with land use and 
roadway network assumptions for the given year. The future year SBTAM model is consistent with 
the Southern California Association of Governments (SCAG) Regional Transportation Plan and 
Sustainable Communities Strategy (RTP/SCS) and the recently updated Plan RC. 

 Future Year (2040) With Project Conditions: Future Year No Project traffic forecasts plus traffic 
generated by the proposed Project. 

 Future Year (2040) With Project With Improvements Conditions: Future Year With Project 
forecasts and any proposed improvements needed to bring LOS to acceptable standards. This 
section includes a Projects fair share calculation to determine the Project’s estimated cost 
contribution to implement the recommended improvements.  

  

 
1 As of early 2024, when this analysis was completed, a newer version of SBTAM was currently under development by 

SBTCA. As this version of the model was not available for use of project applications, the most recent version of 
SBTAM available was used for this study. 
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Report Organization 

The report is divided into nine chapters as described below: 

Chapter 1 – Introduction discusses the project description and location, study area, and analysis 
scenarios. 

Chapter 2 – Analysis Methodology describes the methodology used for developing future year 
forecasts, conducting the Level of Service (LOS) and freeway off-ramp queuing analyses, and determining 
Project deficiencies. 

Chapter 3 – Existing Conditions describes the transportation system in the project vicinity, including the 
surrounding roadway network, existing bicycle, pedestrian, and transit facilities, morning and evening 
peak hour intersection turning movement volumes, and existing intersection operations. 

Chapter 4 – Project Characteristics presents relevant project information, such as the Project trip 
generation, distribution, and assignment. 

Chapter 5 – Opening Year (2030) Conditions describes all opening year analysis scenarios’ traffic 
forecasts and LOS results. This chapter also discusses opening year Project deficiencies. 

Chapter 6 –. Future Year (2040) Conditions describes all future year analysis scenarios’ traffic forecasts 
and LOS results. This chapter also discusses future year Project deficiencies. 

Chapter 7 – Freeway Off-Ramp Queuing describes the results of the freeway off-ramp queuing analysis 
for all analysis scenarios. 

Chapter 8 – Improvements describes the improvements recommended to improve Project deficiencies 
identified under Opening Year (2030) and Future Year (2040) Plus Project Conditions. 
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2. Analysis Methodology 
LOS Analysis Methodology 

Intersection operating conditions in the study area were evaluated using the Transportation Research 
Board (TRB) Highway Capacity Manual, 7th Edition (HCM) methodology, which is considered the state-of-
the-practice methodology for evaluating intersection operations and is consistent with City guidelines.  

The HCM 7th Edition methodology for signalized intersections estimates the average control delay for 
vehicles at the intersection. After the quantitative delay estimates are complete, the methodology assigns 
a qualitative letter grade that represents the operations of the intersection. These grades range from level 
of service (LOS) A (minimal delay) to LOS F (excessive congestion). LOS E represents at-capacity 
operations. Descriptions of the LOS letter grades for signalized and unsignalized intersections are 
provided in Table 1. 

Table 1: Intersection Level of Service (LOS) Grades 
Level of 
Service Description 

Signalized 
Delay  

(Seconds) 
Unsignalized 

Delay (Seconds) 

A Operations with very low delay occurring with favorable progression 
and/or short cycle length < 10.0 < 10.0 

B Operations with low delay occurring with good progression and/or 
short cycle lengths 

> 10.0 to 
20.0 > 10.0 to 15.0 

C Operations with average delays resulting from fair progression and/or 
longer cycle lengths. Individual cycle failures begin to appear 

> 20.0 to 
35.0 > 15.0 to 25.0 

D 
Operations with longer delays due to a combination of unfavorable 
progression, long cycle lengths, or high V/C ratios. Many vehicles stop 
and individual cycle failures are noticeable 

> 35.0 to 
55.0 > 25.0 to 35.0 

E 
Operations with high delay values indicating poor progression, long 
cycle lengths, and high V/C ratios. Individual cycle failures are 
frequent occurrences 

> 55.0 to 
80.0 > 35.0 to 50.0 

F Operation with delays unacceptable to most drivers occurring due to 
over saturation, poor progression, or very long cycle lengths > 80.0 > 50.0 

Source: Highway Capacity Manual 7th Edition (Transportation Research Board, 2022). 

  

l -
[ 

[ 



9th Street and Vineyard Avenue Warehouse Final Transportation Study 
May 2024 

15 
  

Fehr & Peers performed intersection operations using the latest version of the Synchro analysis software, 
Synchro 11, which applies HCM methodologies. Results from Synchro were used to determine delay and 
LOS at all study locations.  

The following parameters are consistent with the City’s guidelines and were implemented in the LOS 
assessment: 

 24-hour vehicle classification counts from 2019 and Passenger Car Equivelant (PCE) factors 
documented in the City’s guidelines were used to convert all analysis scenarios non-PCE traffic 
volumes to PCE traffic volumes.  

 Exisitng signal timings were obtained from the Cities of Rancho Cucamonga and Ontario and 
were used in all Existing and Opening Year analysis scearios. Signal timings were optomized under 
the Future Year (2040) No Project Conditions. 

 Peak Hour Factors (PHFs) from 2019 traffic counts were used in all Existing and Opening Year 
analysis scenarios. A PHF of 0.95 were used in all Future Year scearnios, unless the existing PHF is 
greater than 0.95. 

 Saturation flow rates were set to the flow rates recommended in the City’s Guidelines for all 
Existing, Opening Year, and Future Year analysis scenarios. 

 Two seconds of lost time per phase (four seconds oer critical phase).  

Project Deficiency Criteria 

The Cities of Rancho Cucamonga and Ontario have adopted LOS standards of LOS D or better and LOS E 
or better, respectively. A LOS deficiency was identified if the addition of Project traffic degrades 
operations from acceptable conditions or increases delay at a study location previously operating below 
acceptable standards under No Project Conditions.   

Caltrans no longer defines acceptable LOS standards with their latest adoption of the Vehicle Miles 
Traveled-Focused Transportation Impact Study Guide (TISG), May 2020. This study assumed Caltrans 
controlled intersections were deficient if they met the City of Rancho Cucamonga Project deficiency 
criteria. 

Improvements were identified under opening and future year so that intersection operations conform 
with the Cities of Rancho Cucamonga and Ontario LOS standards, respecitvely. For unsignalized 
intersections with LOS deficinecies, peak hour signal warrants outlined in the CA-MUTCD were reviewed 
to identify if any of these locations satisfy singlaization requirements. 
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Off‐Ramp Queueing Methodology 

With the implementation of Senate Bill (SB) 743, Caltrans no longer uses LOS as a metric to evaluate 
freeway ramp terminal intersections. However, Caltrans typically requests queuing assessment at the ramp 
terminal intersections to ensure that queues would not extend back to the freeway mainline and 
potentially results in a safety concern.  As such, in addition to estimating LOS at freeway ramp terminal 
intersections, a queuing assessment was conducted using Synchro 11 to determine if off-ramp queues 
spill back to the freeway mainline. Recommendations to improve off-ramp queuing were provided if 
necessary. 

Traffic Volume Forecasting Methodology 

Existing (2023) Forecasting 
Fehr & Peers utilized traffic count data from the previous version of the LOS Assessment, which collected 
AM peak hour (7:00 AM-9:00 AM) and PM peak hour (4:00 PM-6:00 PM) traffic counts, with vehicle 
classifications, at all proposed study locations in March 2019. The 2019 traffic count data is provided as 
Appendix A. 

To estimate AM and PM peak hour growth rates in the City, we compared historical 2016/2017 and 
recently collected 2023 Rancho Cucamonga traffic count data. We determined that generally, from 
2016/2017 to 2023, AM peak hour traffic counts increased by 2% per year and PM peak hour traffic 
counts decreased by about 2% per year. 

Fehr & Peers developed Existing (2023) non-PCE AM peak hour forecasts by growing the 2019 AM peak 
hour traffic counts by 2% per year. The Existing (2023) PM non-PCE peak hour forecasts were set equal to 
the 2019 PM peak hour traffic counts to provide a conservatively high PM peak hour assessment. The 
Existing (2023) non-PCE forecasts were converted to PCE forecasts using 24-hour vehicle classification 
counts from 2019 and PCE factors documented in the City’s guidelines. Appendix B documents the 
Existing (2023) PCE forecast calculations. 

Opening Year (2030) Forecasting 
Initial Opening Year (2030) non-PCE and PCE forecasts were developed using an interpolation of Existing 
(2023) and Future Year (2040) non-PCE and PCE forecasts. Non-PCE and PCE peak hour trips from 
approved developments, were then added to the initial Opening Year non-PCE and PCE forecasts, 
respectively, to develop the Opening Year (2030) No Project non-PCE and PCE forecasts.  

 Fehr & Peers coordinated with the following jurisdictions to obtain lists of approved development 
projects within a 5-mile radius of the Project site: 

• City of Rancho Cucamonga 
• City of Chino 
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• City of Montclair  
• City of Ontario 
• City of Upland 
• County of San Bernardino 

The list of approved projects is provided in Appendix C, and all approved development projects were 
assumed to be in operation by 2030. Trip Generation, 11th Edition rates were applied to each project that 
was anticipated to affect peak hour intersection operations. The non-PCE and PCE trip generation 
estimates for these projects are also provided in Appendix C. The approved development non-PCE and 
PCE trips were assigned to the study area based on professional judgement and knowledge of the land 
uses and their typical peak hour travel patterns.  

Future Year (2040) Forecasting 
The San Bernardino County Transportation Analysis Model (SBTAM) was used to develop Future Year 
(2040) non-PCE forecasts. Like the Existing (2023) forecasts, these forecasts were converted to PCE 
forecasts using 24-hour vehicle classification counts from 2019 and PCE factors documented in the City’s 
guidelines. Appendix B documents the Future Year (2040) PCE forecast calculations. 

SBTAM is based off the SCAG regional travel demand model (which utilizes the 2016 SCAG RTP/SCS and 
forecasts traffic volumes on roadway segments for the entire six-county SCAG region). The SCAG model 
was refined to provide additional detail for San Bernardino County and was calibrated for use in San 
Bernardino County by ensuring that the model can replicate existing traffic volumes on County roadways 
after refinement.  SBTAM is considered the most appropriate tool for testing changes in land use and 
roadway network in San Bernardino County. For this study, the future year SBTAM model was updated to 
be consistent with the recently updated Plan RC. 

The Base and Future Year models can produce intersection volume forecasts. National Cooperative 
Highway Research Program (NCHRP) Report 765 prescribes a variety of methods to develop turning 
movement forecasts from travel demand model outputs. In this study, the absolute difference between 
the Base and Future Year model outputs were used in conjunction with Existing (2023) non-PCE traffic 
forecasts to develop Future Year (2040) non-PCE forecasts. This method, known as the difference method, 
is a state of the practice approach consistent with NCHRP Report 765.  
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3. Existing (2023) Conditions 
This chapter describes transportation facilities in the Project study area, including the surrounding 
roadway network, transit, pedestrian, and bicycle facilities in the project site vicinity. Existing (2023) Project 
site conditions, traffic forecasts, and intersection operations are also described.  

Existing Roadway System 

Regional access to the site is provided by Interstate 10 and 15 (I-10 and I-15) freeway. Local access to the 
site is provided by Baker Avenue, 9th Street, Vineyard Avenue, 8th Street, and Arrow Route. The section 
below discusses the roadways that would provide access to the site and are most likely to experience 
direct traffic impacts, if any, from the proposed Project. 

Regional Access Facilities  

• Interstate 10 Freeway (I-10): I-10 is the main east-west facility through San Bernardino County. It 
extends the entire length of San Bernardino County, from its western border with Los Angeles 
County to its eastern border with Riverside County. I-10 is a ten-lane divided freeway near the 
Project and provides access to the Project at the Vineyard Avenue interchange. 

• Interstate 15 Freeway (I-15): I-15 is the main north-south facility through San Bernardino County. 
It extends the entire length of San Bernardino County, from its southern border with Riverside 
County to the California-Nevada State Line. I-15 is a twelve-lane divided freeway near the Project 
and provides access to the Project via the Foothill Boulevard and Fourth Street interchanges. 

Local Access Roads  

• Baker Avenue: Baker Avenue is a two-lane facility that provides north-south access to the Project 
site. Baker Avenue is designated as a collector street by the City of Rancho Cucamonga’s Adopted 
General Plan, Plan RC (2021). 

• 9th Street: 9th Street is a two-lane facility that provides east-west road access to the Project site. 
9th Street is designated as a collector street by Plan RC. 

• Vineyard Avenue: Vineyard Avenue is a four-lane facility that provides north-south access to the 
Project site. Vineyard Avenue is designated as a secondary street by the updated Plan RC. 

• 8th Street: 8th Street is a two-lane facility that provides east-west road access to the Project site. 
8th Street is designated as a collector street by the updated Plan RC. 

• Arrow Route: Arrow Route is a four-lane facility that provides east-west access near the Project 
site. Arrow Route is designated as a Secondary Travel Corridor by the updated Plan RC. 
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Existing and Proposed Bicycle Facilities  

According to the Community Mobility chapter of Plan RC (2020), the City’s existing bicycle network is 
comprised of 34.5 miles of bike paths/trails (Class I), 31.75 miles of bike lanes (Class II), and 34.25 miles of 
bike routes (Class III). California Manual on Uniform Traffic Control Devices (CA MUTCD) also permits cycle 
tracks (Class IV), which are currently not part of the City’s bicycle network. These facilities are described 
below. 

Although most of the existing bicycle facilities in the study area are Class III facilities, there is an existing 
Class II facility along Arrow Route, which extends from the City’s western border to its eastern border. 
Class III facilities are located on the following roadways: 

 Baker Avenue from City’s southern border to Foothill Boulevard 
 Vineyard Avenue from City’s southern border to 19th Street 
 9th Street from City’s western border to Archibald Avenue 

The Community Mobility chapter proposes a Class I multi-use path along the San Bernardino County 
Flood Control Channel. The path will extend from the City’s southern border near Hellman Avenue to an 
existing Class I multi-use path that currently runs along the San Bernardino County Flood Control Channel 
north of the Project site. 

Class I Bikeways (Bike Paths) 
Class I bicycle facilities are bicycle trails or paths that are off-street and separated from automobiles. They 
are a minimum of eight feet in width for two-way travel and include bike lane signage and designated 
street crossings where needed. A Class I Bike Path may parallel a roadway (within the parkway) or may be 
a completely separate right-of-way that meanders through a neighborhood or along a flood control 
channel or utility right-of-way.  

 

I I I I 
Graded Shoulders Recommended 

CLASS I - Multi-Use Path 
Provides a completely separated right-of-way 

for exc lusive use of bicycles and pedestrians 

with crossflow minimized. 

(§® 
BIKE PATH 

NO 
MOTOR 

VEHICLES 
OR 

MOTORIZED 
BICYCLES 

MUTCO R44A (CA) 
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Class II Bikeways (Bike Lanes) 
Class II bicycle facilities are striped lanes that provide bike travel and can be either located next to a curb 
or parking lane. If located next to a curb, a minimum width of five feet is recommended. However, a bike 
lane adjacent to a parking lane can be four feet in width. Bike lanes are exclusively for the use of bicycles 
and include bike lane signage, special lane lines, and pavement markings.  

 

Class III Bikeways (Bike Routes) 
Class III Bikeways are streets providing for shared use by motor vehicles and bicyclists. While bicyclists 
have no exclusive use or priority, signage by the side of the street and sometimes stenciled on the 
roadway surface alerts motorists to bicyclists sharing the roadway space and denotes that the street is an 
official bike route.  

Class IV Bikeways (Cycle Tracks) 
Class IV bicycle facilities, sometimes called cycle tracks or separated bikeways, provide a right-of-way 
designated exclusively for bicycle travel adjacent to a roadway and are protected from vehicular traffic via 
separations (e.g., grade separation, flexible posts, inflexible physical barriers, on-street parking). California 
Assembly Bill 1193 (AB 1193) legalized and established design standards for Class IV bikeways in 2015.  

Bike La ne 
Sign Bike Lane 

Sig n 

- - --J~I 

Bike Route 
Sign 

Travel Lane 

Shared Use 
Travel Lane 

Travel Lane l Lane 
(Solid 

W h ite St ripe) 

Shared Use 
Travel Lane 

Bike Route 
Sign 

CLASS II - Bike Lane 
Provides a striped lane for 

one-way bike travel on a 

street or hig hway. 

~ MUTCD R8 1 {CA) 

~ 

CLASS Ill - Bike Route 
Provides a shared use w ith pedestrians or 

motor vehicle traffic, typica lly on lower 
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Existing and Proposed Pedestrian Facilities 

The Community Mobility chapter states the City has 76% of sidewalk coverage on its streets. Baker 
Avenue, 9th Street, Vineyard Avenue, and 8th Street are adjacent to the Project and provide direct access 
for pedestrians to the Project from adjacent bus stops and land uses. Generally, these roadways provide 
well connected and maintained sidewalks on both sides of the street along the corridor. In the area 
adjacent to the Project, 9th Street and Vineyard Street provide sidewalk intermittently along the sides of 
the streets that border the Project site. 

At existing signalized intersections, adjacent to the Project, crosswalks and pedestrian push-button 
actuated signals are provided. At existing unsignalized intersections, adjacent to the Project, striped 
crosswalks are generally not provided, except at some intersections along Baker Avenue. 

As previously stated, the Community Mobility chapter proposes a Class I multi-use path along the San 
Bernardino County Flood Control Channel. The path will be accessible by pedestrians and help further 
connect the Project to the City’s pedestrian network.   

Existing Transit Service 

Transit service in the area is offered by Metrolink and Omni Trans. Detailed transit information is 
described below. 

Metrolink 
Commuter train service in the City of Rancho Cucamonga is provided by Metrolink, which operates six 
commuter rail lines throughout Southern California. The Rancho Cucamonga Metrolink Station is located 
approximately three miles east of the Project site along 8th Street, west of Milliken Avenue, where 
passenger trains run daily from downtown Los Angeles to downtown San Bernardino. Rancho Cucamonga 
is served by the San Bernardino Line, which links San Bernardino to Union Station in downtown Los 
Angeles. The Metrolink railroad runs east-west through the southern section of the city, with grade 
separations at Milliken and Haven Avenues. This same rail line is occasionally used by freight trains when 
the Union Pacific Railroad line (running east-west south of the I-10 freeway) is closed or restricted for 
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Raised 
Barrier 

Bike 
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Provides a protected lane for 

one-way bike travel on a 
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limited periods. Local freight train traffic in the city includes switches on various spur lines serving the 
industrial areas at the southern section of the City. 

Omnitrans 
OmniTrans Transit Agency provides local transit service throughout San Bernardino County, including the 
City of Rancho Cucamonga. Bus transit services are available in the city through fixed-route and demand-
response services. Bus routes that run through the city connect to the neighboring cities of Fontana, 
Upland, Ontario, Montclair, Eastvale and Chino. Within Rancho Cucamonga, bus routes run on major 
roadways, including Haven Avenue, Day Creek Boulevard, Milliken Avenue Line Road, Foothill Boulevard, 
and segments of Banyan Street and Victoria Park Lane.  

The following transit routes operate within the study area: 

• Route 87: Route 87 has bus stops on both sides of Vineyard Avenue within 500 feet of the Project 
site. This route runs from The Station at Eastvale to Chaffey College, with stops in Eastvale, 
Ontario and Rancho Cucamonga. The route operates Monday through Friday between 4 AM and 
9 PM and Saturday between 5 AM and 8 PM. Typical headways are 60 minutes. 

• Route 85: Route 85 has bus stops on both sides of Arrow Route within 1,500 feet of the Project 
site. This route runs from Chino Transit Center to Chaffey College, with stops in Ontario, 
Montclair, Upland and Rancho Cucamonga. The route operates Monday through Friday between 
4 AM and 10 PM and Weekend between 6 AM and 7 PM. Typical headways are 60 minutes. 

Existing (2023) Traffic Forecasts and Intersection Operations  

Development of Existing (2023) non-PCE and PCE traffic forecasts are described in Chapter 2 and are 
shown in Figures 3 and 4, respectively, along with existing lane configurations.  

The Existing (2023) PCE forecasts, shown in Figure 4, and existing lane configurations were used to 
evaluate operations at the study locations under peak hour conditions. Note, since the Vineyard Avenue 
and I-10 interchange is currently under construction, the pre-construction lane configurations were used 
in the LOS assessment. Signal timing data was obtained from the appropriate jurisdictions for all 
signalized intersections, except for intersection seven, Vineyard Avenue and 8th Street. Singal timings for 
this intersection were optimized assuming the basic timings, such as yellow time and red time, were 
consistent with adjacent intersections.  
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The LOS results are summarized in Table 2 and detailed LOS worksheets are provided in Appendix D. As 
shown in Table 2, Vineyard Avenue and Arrow Route (Intersection 3) and Baker Avenue and 8th Street 
(Intersection 6) operate below acceptable standards under Existing (2023) AM peak hour conditions. 

Table 2: Existing (2023) Intersection Level of Service 

Intersection Jurisdiction Control Peak 
Hour 

Existing (2023) 
Average Delay / 

LOS 
1. Vineyard Ave and Foothill 

Blvd 
City of Rancho 

Cucamonga  Signalized 
AM 46 / D 
PM 51 / D 

2. Baker Ave and Arrow Rte City of Rancho 
Cucamonga Signalized 

AM 18 / B 
PM 11 / B 

3. Vineyard Ave and Arrow 
Rte 

City of Rancho 
Cucamonga Signalized 

AM 57 / E 
PM 36 / D 

4. Baker Ave and 9th St 
City of Rancho 

Cucamo All-Way-Stop 
AM 18 / C 
PM 13 / B 

5. Vineyard Ave and 9th St City of Rancho 
Cucamonga Signalized 

AM 28 / C 
PM 32 / C 

6. Baker Ave and 8th St City of Rancho 
Cucamonga All-Way-Stop AM 43 / E 

PM 17 / C 

7. Vineyard Ave and 8th St Cities of Rancho 
Cucamonga and Ontario Signalized AM 24 / C 

PM 14 / B 

8. Vineyard Ave and 6th St City of Ontario Signalized AM 22 / C 
PM 23 / C 

9. Vineyard Ave and 4th St City of Ontario Signalized 
AM 28 / C 
PM 33 / C 

10. Vineyard Ave and Jay St City of Ontario Signalized 
AM 12 / B 
PM 16 / B 

11. Vineyard Ave and Inland 
Empire Blvd City of Ontario Signalized 

AM 9 / A 
PM 10 / B 

12. Vineyard Ave and I-10 
WB Ramps Caltrans  Signalized 

AM 11 / B 
PM 14 / B 

13. Vineyard Ave and I-10 EB 
Ramps Caltrans Signalized 

AM 21 / C 
PM 16 / B 

Notes: 
1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stopped 

controlled intersections.  
2. Delay operations were calculated using HCM 7th methodologies. 
3. Bold represents a LOS deficiency. 

Source: Fehr & Peers, 2024. 
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Figure 3

Existing (2023)

Non-PCE Peak Hour Traffic Forecasts and Lane Configurations
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Figure 4

Existing (2023)

PCE Peak Hour Traffic Forecasts and Lane Configurations
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4. Project Characteristics 
This chapter provides an overview of the proposed Project components and addresses the proposed 
Project’s trip generation, distribution, and assignment characteristics, allowing for an evaluation of the 
Project effect on the surrounding roadway network. The amount of traffic associated with the Project was 
estimated using a three-step process: 

1. Trip Generation – The amount of vehicle traffic entering/exiting the Project site was estimated. 

2. Trip Distribution – The direction trips would use to approach and depart the site was projected. 

3. Trip Assignment – Trips were then assigned to specific roadway segments and intersection 
turning movements. 

Project Trip Generation 

Trip generation refers to the process of estimating the amount of vehicular traffic a project would add to 
the surrounding roadway system. Estimates for the Project were created for the daily condition and for the 
peak one-hour period during the morning (7:00 AM – 9:00 AM) and evening (4:00 PM – 6:00 PM) 
commutes when traffic volumes on the adjacent streets are typically the highest.  

The number of weekday morning and evening peak hour trips generated by the Project were estimated 
using methods published in Trip Generation, 11th Edition (Institute of Transportation Engineers [ITE], 2021). 
The Warehousing (ITE Code 150) trip generation rate was used to estimate Project trips. 

Table 3 shows the Project trip generation rates, and Table 4 shows the estimated non-Passenger Car 
Equivalent (PCE) Project trip generation. 

Since the Project is a warehousing development, Project trips were converted into PCE trips. The Project 
vehicle fleet mix was assumed to be consistent with Heavy Warehouse vehicle fleet mix documented in 
the Truck Trip Generation Study, City of Fontana, County of San Bernardino, State of California (August 
2023). Table 5 shows the estimated Project trip generation by vehicle classification, and Table 6 shows 
the estimated PCE Project trip generation. 

Table 3: Project Trip Generation Rates 

ITE Code Land Use Daily Rate 
AM Peak Hour PM Peak Hour 

In Out Rate In Out Rate 

150 Warehousing 1.71 77% 23% 0.17 28% 72% 0.18 

Source: Trip Generation Manual 11th Edition (Institute of Transportation Engineers, 2021). 
I I I I I 
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Table 4: Non-PCE Project Trip Generation  

ITE Code Land Use Quantity Units Daily Rate 
AM Peak Hour PM Peak Hour 
In Out Total In Out Total 

150 Building One - Warehouse 611.574 KSF 1,046 80 24 104 31 79 110 

150 Building Two - Warehouse 107.541 KSF 184 14 4 18 5 14 19 

150 Building Three - Warehouse 262.981 KSF 450 35 10 45 13 34 47 

Total Non-PCE Project Trips 1,680 129 38 167 49 127 176 

Source: Trip Generation Manual 11th Edition (Institute of Transportation Engineers, 2021). 

Table 5: Non-PCE Project Trip Generation with Vehicle Classification 

Vehicle Type Vehicle Mix Daily Rate 
AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Passenger Vehicle 79.6% 1,337 103 30 133 39 101 140 

2-Axel Trucks 3.50% 59 4 1 5 2 4 6 

3-Axel Trucks 4.60% 77 6 2 8 2 6 8 

4+-Axel Trucks 12.3% 207 16 5 21 6 16 22 

Total Non-PCE Project Trips 1,680 129 38 167 49 127 176 

Source(s):  
1. Trip Generation Manual 11th Edition (Institute of Transportation Engineers, 2021). 
2. Truck Trip Generation Study, City of Fontana, County of San Bernardino, State of California, 2003. 
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Table 6: PCE Project Trip Generation with Vehicle Classification 

Vehicle Type Vehicle Mix Daily Rate 
AM Peak Hour PM Peak Hour 

In Out Total In Out Total 

Passenger Vehicle 79.6% 1,337 103 30 133 39 101 140 

2-Axel Trucks 3.50% 89 7 2 9 3 6 9 

3-Axel Trucks 4.60% 154 12 4 16 4 12 16 

4+-Axel Trucks 12.3% 621 48 14 62 18 48 66 

Total PCE Project Trips 2,201 170 50 220 64 167 231  
Source(s):  

1. Trip Generation Manual 11th Edition (Institute of Transportation Engineers, 2021). 
2. Truck Trip Generation Study, City of Fontana, County of San Bernardino, State of California, 2003. 
3. City of Rancho Cucamonga Traffic Impact Guidelines, 2020. 

Trip Distribution  

Project trip distribution refers to the direction of approach and departure that vehicles would use to travel 
to and from the Project site. Separate trip distributions were developed for passenger cars and truck trips. 
We used the San Bernardino Travel Demand Model (SBTAM) to perform a select zone run on the Project 
Site in the Future Year (2040) scenario to develop a preliminary trip distribution. A select zone run 
identifies the percentage of Project trips that use the surrounding roadways to travel to and from the 
Project site. Knowledge of the local area, travel patterns, roadway network characteristics, and 
professional judgment were then used to finalize the Project passenger car and truck trip distributions, 
which are shown in Figure 5. 

Trip Assignment 

The passenger car, non-PCE truck, and PCE truck trip generation estimates, shown in Tables 4 and 5 were 
applied to the corresponding passenger car and truck trip distributions shown in Figure 5. The passenger 
car, non-PCE truck, PCE truck, total non-PCE, and total PCE trip assignments are shown in Figures 6, 7, 8, 
9, and 10 respectively.  
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Figure 7
Project Non-PCE Truck Trip Assignment

0 
(1

)
0 

(1
)

0 
(1

)0 (0)
0 (0)
1 (1)

0 
(0

)
1 

(1
)

0 
(0

) 0 (0)
0 (0)
1 (1)

1. Vineyard Ave/Foothill Blvd

0 
(0

)
0 

(0
)

0 
(0

)0 (0)
0 (0)
0 (0)

0 
(0

)
0 

(0
)

0 
(0

) 0 (0)
0 (0)
0 (0)

2. Baker Ave/Arrow Rte

0 
(0

)
0 

(3
)

1 
(3

)0 (0)
0 (0)
0 (0)

0 
(0

)
3 

(3
)

0 
(0

) 0 (0)
0 (0)
3 (1)

3. Vineyard Ave/Arrow Rte

0 
(0

)
0 

(0
)

0 
(0

)0 (0)
0 (0)
0 (0)

0 
(0

)
0 

(0
)

0 
(0

) 0 (0)
0 (0)
0 (0)

4. Baker Ave/9th St

2 
(1

)
1 

(5
)

0 
(0

)0 (1)
0 (0)
1 (2)

1 
(0

)
5 

(4
)

0 
(0

) 0 (0)
0 (0)
0 (0)

5. Vineyard Ave/9th St

0 
(0

)
0 

(0
)

0 
(0

)0 (0)
4 (2)
0 (0)

0 
(0

)
0 

(0
)

0 
(0

) 0 (0)
1 (4)
0 (0)

6. Baker Ave/8th St

0 
(0

)
16

 (7
)

0 
(0

)4 (2)
0 (0)
0 (0)

1 
(4

)
6 

(1
6)

0 
(0

) 0 (0)
0 (0)
0 (0)

7. Vineyard Ave/8th St

0 
(0

)
16

 (7
)

0 
(0

)0 (0)
0 (0)
0 (0)

0 
(0

)
6 

(1
6)

0 
(0

) 0 (0)
0 (0)
0 (0)

8. Vineyard Ave/6th St

Foothill Blvd

Vi
ne

ya
rd

 A
ve

Arrow Rte

Vi
ne

ya
rd

 A
ve

9th St

Ba
ke

r 
Av

e

9th St

Vi
ne

ya
rd

 A
ve

8th St

Ba
ke

r 
Av

e

8th St

Vi
ne

ya
rd

 A
ve

6th St

Vi
ne

ya
rd

 A
ve

0 
(0

)
10

 (5
)

0 
(0

)3 (1)
0 (0)
0 (0)

1 
(3

)
4 

(1
0)

1 
(3

) 3 (1)
0 (0)
0 (0)

9. Vineyard Ave/4th St

4th St

Vi
ne

ya
rd

 A
ve

0 
(0

)
10

 (5
)

0 
(0

)0 (0)
0 (0)
0 (0)

0 
(0

)
4 

(1
0)

0 
(0

) 0 (0)
0 (0)
0 (0)

10. Vineyard Ave/Jay St

Jay St

Vi
ne

ya
rd

 A
ve

10
 (5

)
0 

(0
)

4 
(1

0)
0 

(0
)

0 (0)
0 (0)

11. Vineyard Ave/Inland Empire Blvd

5 
(3

)
0 

(0
)

1 
(4

)
3 

(6
)

5 (2)
0 (0)

12. Vineyard Ave/I-10 WB Ramps

1 
(1

)
0 

(0
)4 (2)

0 (0)

0 
(1

)
3 

(5
)

13. Vineyard Ave/I-10 EB Ramps

7 
(3

)
2 

(3
)1 (4)

2 (7)

4 
(2

)
2 

(3
)

14. Vineyard Ave/Northern Project Dwy

12
 (5

)
8 

(4
)0 (2)

4 (12)

2 
(1

)
3 

(8
)

15. Vineyard Ave/Southern Project Dwy

Inland Empire Blvd

Vi
ne

ya
rd

 A
ve

I-10 EB Ramps

Vi
ne

ya
rd

 A
ve

Northern Project Dwy

Vi
ne

ya
rd

 A
ve

Southern Project Dwy

Vi
ne

ya
rd

 A
ve

0 
(0

)
0 

(0
)

0 
(0

)
0 

(0
)

0 (0)
0 (0)

16. Baker Ave/Southern Project Dwy

0 
(0

)
0 

(0
)

0 
(0

)
0 

(0
)

0 (0)
0 (0)

17. Baker Ave/Northern Project Dwy

0 
(0

)
1 

(2
)0 (0)

0 (0)

0 (0)
2 (1)

18. Project Dwy/9th St

Southern Project Dwy

Ba
ke

r 
Av

e

9th St

Pr
oj

ec
t D

w
y

I-10 WB Ramps

Vi
ne

ya
rd

 A
ve

Northern Project Dwy

Ba
ke

r 
Av

e

Arrow Rte

Ba
ke

r 
Av

e

STOP

STOP

STO
P

ST
O

P

STOP

STOP

STO
P

ST
O

P

STO
P

STO
P

ST
O

P

ST
O

P

STOP

Study Intersections

Lane Configurationac
f Peak Hour Traffic VolumeAM (PM)

STOP Stop Sign

Signalized

LEGEND

dd
d d

dd

d d

dd

d d

dd

d d

dd

d d

dd

d d

dd
d d

dd

d d

dd

d d

dd

d d

e
b g

e
e g

eg
b

bg

e
bg

e

e

b g

e

b g

ge

b

Proposed Project Driveways

Project Site

Upland 

• • -

.... w 

Ontario 

Q) 

> 
<l'.: 
I... ·~ t'O 

CCI 

0 

6th St 

4th St 
S'<) 

/)& 

"'r 
'I,,/'. 

O'.,ii 
0/0-. 

'1,j, 

/ o Foothill Blvd 

Arrow Rte 

9th St Rancho 
Cucamonga 

QJ 
8 > 

<l'.: 
"'O 
I... 
("iJ 
>, 
QJ 
C 

> 
0 

~ 

~ 

~ 
Inland Empire Blvd 

(I 

• 
• . ~ ... 

' . .. • 
• 

• 
• .. .. ~ 

• r ~ 

• 

L ... ... .. ... .. 

• • 
D • • 

N 
A I 

• 



Figure 8
Project PCE Truck Trip Assignment
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Figure 9
Project Total Non-PCE Trip Assignment
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Figure 10
Project Total PCE Trip Assignment

1
 (

3
)

3
 (

8
)

4
 (

1
3

)0 (0)
0 (0)
3 (1)

0
 (

0
)

8
 (

3
)

0
 (

0
) 0 (0)

0 (0)
13 (5)

1. Vineyard Ave/Foothill Blvd

1
 (

3
)

2
 (

5
)

0
 (

1
)0 (0)

0 (0)
3 (1)

0
 (

0
)

5
 (

2
)

0
 (

0
) 0 (0)

0 (0)
2 (1)

2. Baker Ave/Arrow Rte

0
 (

1
)

8
 (

2
4

)
5

 (
1

6
)0 (0)

0 (1)
1 (0)

0
 (

0
)

2
4

 (
9

)
0

 (
0

) 0 (0)
2 (1)
15 (6)

3. Vineyard Ave/Arrow Rte

1
 (

3
)

3
 (

8
)

1
 (

2
)0 (0)

3 (1)
3 (1)

0
 (

0
)

8
 (

3
)

1
 (

1
) 0 (1)

1 (2)
2 (4)

4. Baker Ave/9th St

1
0

 (
5

)
9

 (
2

9
)

1
 (

2
)4 (12)

1 (3)
3 (7)

8
 (

3
)

3
1

 (
1

2
)

0
 (

0
) 0 (0)

2 (1)
3 (1)

5. Vineyard Ave/9th St

0
 (

0
)

0
 (

0
)

0
 (

0
)14 (6)
11 (4)
0 (0)

5
 (

1
4

)
0

 (
0

)
1

 (
2

) 6 (2)
4 (12)
0 (0)

6. Baker Ave/8th St

5
 (

2
)

7
6

 (
3

0
)

0
 (

0
)11 (4)

0 (0)
0 (2)

4
 (

1
2

)
2

1
 (

7
8

)
1

 (
3

) 3 (1)
0 (0)
0 (0)

7. Vineyard Ave/8th St

0
 (

0
)

7
5

 (
3

0
)

0
 (

0
)3 (1)

0 (0)
0 (0)

1
 (

3
)

1
9

 (
7

4
)

1
 (

3
) 3 (1)

0 (0)
0 (0)

8. Vineyard Ave/6th St

Foothill Blvd

V
in

ey
ar

d
 A

ve

Arrow Rte

V
in

ey
ar

d
 A

ve

9th St

B
ak

er
 A

ve

9th St

V
in

ey
ar

d
 A

ve

8th St

B
ak

er
 A

ve

8th St

V
in

ey
ar

d
 A

ve

6th St

V
in

ey
ar

d
 A

ve

0
 (

0
)

6
1

 (
2

4
)

0
 (

0
)7 (3)

0 (0)
0 (0)

2
 (

7
)

1
5

 (
6

0
)

2
 (

7
) 7 (3)

0 (0)
0 (0)

9. Vineyard Ave/4th St

4th St

V
in

ey
ar

d
 A

ve

0
 (

0
)

6
1

 (
2

4
)

0
 (

0
)0 (0)

0 (0)
0 (0)

0
 (

0
)

1
5

 (
6

0
)

0
 (

0
) 0 (0)

0 (0)
0 (0)

10. Vineyard Ave/Jay St

Jay St

V
in

ey
ar

d
 A

ve

6
1

 (
2

4
)

0
 (

0
)

1
5

 (
6

0
)

0
 (

0
)

0 (0)
0 (0)

11. Vineyard Ave/Inland Empire Blvd

3
3

 (
1

3
)

0
 (

0
)

8
 (

2
5

)
7

 (
3

5
)

28 (11)
0 (0)

12. Vineyard Ave/I-10 WB Ramps

8
 (

3
)

0
 (

0
)25 (10)

0 (0)

3
 (

8
)

4
 (

2
7

)

13. Vineyard Ave/I-10 EB Ramps

3
4

 (
1

3
)

1
4

 (
1

5
)7 (20)

9 (35)

2
1

 (
8

)
1

6
 (

1
2

)

14. Vineyard Ave/Northern Project Dwy

4
6

 (
1

8
)

4
4

 (
1

7
)4 (11)

14 (51)

1
4

 (
6

)
1

1
 (

4
1

)

15. Vineyard Ave/Southern Project Dwy

Inland Empire Blvd

V
in

ey
ar

d
 A

ve

I-10 EB Ramps

V
in

ey
ar

d
 A

ve

Northern Project Dwy

V
in

ey
ar

d
 A

ve

Southern Project Dwy

V
in

ey
ar

d
 A

ve

9
 (

4
)

1
1

 (
4

)

3
 (

9
)

5
 (

2
)

2 (6)
2 (7)

16. Baker Ave/Southern Project Dwy

3
 (

6
)

8
 (

3
)

6
 (

5
)

7
 (

3
)

3 (7)
2 (6)

17. Baker Ave/Northern Project Dwy

2
 (

5
)

6
 (

1
9

)2 (2)
4 (1)

2 (1)
19 (7)

18. Project Dwy/9th St

Southern Project Dwy

B
ak

er
 A

ve

9th St

P
ro

je
ct

 D
w

y

I-10 WB Ramps

V
in

ey
ar

d
 A

ve

Northern Project Dwy

B
ak

er
 A

ve

Arrow Rte

B
ak

er
 A

ve

STOP

STOP

S
T

O
P

S
T

O
P

STOP

STOP

S
T

O
P

S
T

O
P

S
T

O
P

S
T

O
P

S
T

O
P

S
T

O
P

STOP

Study Intersections

Lane Configurationac
f Peak Hour Traffic VolumeAM (PM)

STOP Stop Sign

Signalized

LEGEND

dd
d d

dd

d d

dd

d d

dd

d d

dd

d d

dd

d d

dd
d d

dd

d d

dd

d d

dd

d d

e
b g

e
e g

eg
b

bg

e
bg

e

e

b g

e

b g

ge

b

Proposed Project Driveways

Project Site

Upland 

• • -

.... w 

Ontario 

Q) 

> 
<l'.: 
I... ·~ t'O 

CCI 

0 

6th St 

4th St 
S'<) 

/)& 

"'r 
'I,,/'. 

O'.,ii 
0/0-. 

'1,j, 

/ o Foothill Blvd 

Arrow Rte 

9th St Rancho 
Cucamonga 

QJ 
8 > 

<l'.: 
"'O 
I... 
("iJ 
>, 
QJ 
C 

> 
0 

~ 

~ 

~ 
Inland Empire Blvd 

(I 

• 
• . ~ ... 

' . .. • 
• 

• 
• .. .. ~ 

• r ~ 

• 

L ... ... .. ... .. 

• • 
D • • 

N 
A I 

• 



9th Street and Vineyard Avenue Warehouse Final Transportation Study 
May 2024 

35 
  

5. Opening Year (2030)  
This chapter summarizes the Opening Year (2030) No Project and Plus Project conditions as outlined in 
Chapter 1.  

Opening Year (2030) Traffic Forecasts 

Development of Opening Year (2030) No Project non-PCE and PCE traffic forecasts are described in 
Chapter 2 and are shown in Figures 11 and 12, respectively, along with Opening Year (2030) lane 
configurations. 

Opening Year (2030) Plus Project non-PCE traffic forecasts consist of the Opening Year (2030) No Project 
non-PCE forecasts, shown in Figure 11, plus the proposed Project non-PCE trip assignment, shown in 
Figure 9. Opening Year (2030) Plus Project PCE traffic forecasts consist of the Opening Year (2030) No 
Project PCE forecasts, shown in Figure 12, plus the proposed Project PCE trip assignment, shown in 
Figure 10. Opening Year (2030) Plus Project non-PCE and PCE forecasts are shown in Figures 13 and 14, 
respectively. 

Opening Year (2030) Planned Roadway Improvements  

To accurately model the Opening Year (2030) roadway network in the study area, Fehr & Peers referenced 
the 2020 SCAG RTP/SCS, which showed the following roadway improvements planned to be constructed 
and in operation under Opening Year (2030) conditions: 

• Widen Arrow Route from Grove Street to Baker Street from two to four lanes (RTP ID: 4120163) 
• Widen Interchange for I-10 at Vineyard Avenue from four to six lanes and widen on and off ramps 

from two to four lanes (RTP ID: 4160002) 

The Arrow Route widening lies at the edge of the study area and was only assumed to affect the lane 
configurations of Baker Avenue and Arrow Route (Intersection 2). Although the Vineyard Avenue and I-10 
interchange, which is currently under construction, is planned to be re-built and in operation under 
Opening Year (2030) conditions, Fehr & Peers was not able to obtain construction plans documenting the 
new interchange’s lane configuration. As a result, this study used the pre-construction interchange 
configuration in the LOS assessment.    

  



Figure 11

Opening Year (2030) No Project
Non-PCE Peak Hour Traffic Forecasts and Lane Configurations
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Figure 12

Opening Year (2030) No Project
PCE Peak Hour Traffic Forecasts and Lane Configurations
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Figure 13
Opening Year (2030) Plus Project

Non-PCE Peak Hour Traffic Forecasts and Lane Configurations
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Figure 14
Opening Year (2030) Plus Project

PCE Peak Hour Traffic Forecasts and Lane Configurations
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Opening Year (2030) Intersection Operations 

Existing lane configurations modified, when necessary, to account for the roadway improvements 
documented in the 2020 RTP/SCS, existing signal timings, and PCE traffic forecasts presented on Figures 
12 and 14 were used to evaluate operations at the study intersections under Opening Year (2030) No 
Project and Plus Project peak hour conditions. The results of each scenarios’ intersection operations are 
summarized in Table 7 and detailed LOS worksheets are provided in Appendix D.  

Consistent with Existing (2023) conditions, the following intersections continue to operate below the City 
of Rancho Cucamonga’s acceptable LOS standard under Opening Year (2030) No Project conditions 
during the AM peak hour: 

3. Vineyard Avenue and Arrow Route 
6. Baker Avenue and 8th Street 

In addition to the above intersections, the following intersection also operates below the City of Rancho 
Cucamonga’s acceptable LOS standard under Opening Year (2030) No Project conditions during the AM 
peak hour: 

1. Vineyard Avenue and Foothill Boulevard   

Under Opening Year (2030) Plus Project conditions, the three intersections that previously operated below 
the City of Rancho Cucamonga’s acceptable LOS standard continue to do so, with slightly higher delays. 
The addition of Project traffic does not cause any new study intersections to degrade from acceptable 
conditions. 

Table 7: Opening Year (2030) Intersection LOS 

Intersection Jurisdiction Control Peak 
Hour 

Opening Year No 
Project 

Opening Year Plus 
Project 

Average Delay / 
LOS 

Average Delay / 
LOS 

1. Vineyard Ave and 
Foothill Blvd 

City of Rancho 
Cucamonga  Signalized 

AM 55 / E 56 / E 
PM 41 / D 39 / D 

2. Baker Ave and 
Arrow Rte 

City of Rancho 
Cucamonga Signalized 

AM 19 / B 19 / B 
PM 17 / B 18 / B 

3. Vineyard Ave and 
Arrow Rte 

City of Rancho 
Cucamonga Signalized 

AM 105 / F 110 / F 
PM 45 / D 49 / D 

4. Baker Ave and 9th 
St 

City of Rancho 
Cucamonga All-Way-Stop 

AM 27 / D 29 / D 
PM 18 / C 19 / C 

5. Vineyard Ave and 
9th St 

City of Rancho 
Cucamonga Signalized 

AM 33 / C 37 / D 
PM 46 / D 52 / D 

[ [ 11-1---I -
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Intersection Jurisdiction Control Peak 
Hour 

Opening Year No 
Project 

Opening Year Plus 
Project 

Average Delay / 
LOS 

Average Delay / 
LOS 

6. Baker Ave and 8th 
St 

City of Rancho 
Cucamonga All-Way-Stop AM 95 / F 108 / F 

PM 35 / D 40 / E 

7. Vineyard Ave and 
8th St 

Cities of Rancho 
Cucamonga and 

Ontario 
Signalized 

AM 42 / D 47 / D 

PM 19 / B 21 / C 

8. Vineyard Ave and 
6th St City of Ontario Signalized AM 27 / C 28 / C 

PM 29 / C 30 / C 
9. Vineyard Ave and 

4th St City of Ontario Signalized 
AM 36 / D 36 / D 
PM 40 / D 40 / D 

10. Vineyard Ave and 
Jay St City of Ontario Signalized 

AM 14 / B 14 / B 
PM 17 / B 18 / B 

11. Vineyard Ave and 
Inland Empire Blvd City of Ontario Signalized 

AM 11 / B 11 / B 
PM 13 / B 13 / B 

12. Vineyard Ave and 
I-10 WB Ramps Caltrans  Signalized 

AM 17 / B 19 / B 
PM 21 / C 22 / C 

13. Vineyard Ave and 
I-10 EB Ramps Caltrans Signalized 

AM 28 / C 29 / C 
PM 29 / C 34 / C 

14. Vineyard Ave and 
Northern Project 
D

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 30 / D 
PM - 19 / C 

15. Vineyard Ave and 
Southern Project 
D

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 24 / C 
PM - 17 / C 

16. Baker Ave and 
Southern Project 
D

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 13 / B 
PM - 13 / B 

17. Baker Ave and 
Northern Project 
D

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 13 / B 
PM - 13 / B 

18. Project Dwy and 
9th St 

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 11 / B 
PM - 10 / B 

Notes: 
1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stopped 

controlled intersections. Worst lane delay reported for two-way-stop-controlled intersections. 
1. Delay operations were calculated using HCM 7th methodologies. 
2. Bold represents a LOS below acceptable standards. 

Source: Fehr & Peers, 2024. 
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6. Future Year (2040) 
This chapter summarizes the Future Year (2040) No Project and Plus Project conditions as outlined in 
Chapter 1.  

Future Year (2040) Traffic Forecasts 

Development of Opening Year (2030) No Project non-PCE and PCE traffic forecasts are described in 
Chapter 2 and are shown in Figures 15 and 16, respectively, along with Future Year (2040) lane 
configurations. 

Future Year (2040) Plus Project non-PCE traffic forecasts consist of the Future Year (2040) No Project non-
PCE forecasts, shown in Figure 15, plus the proposed Project non-PCE trip assignment, shown in Figure 9. 
Future Year (2040) Plus Project PCE traffic forecasts consist of the Future Year (2040) No Project PCE 
forecasts, shown in Figure 16, plus the proposed Project PCE trip assignment, shown in Figure 10. Future 
Year (2040) Plus Project non-PCE and PCE forecasts are shown in Figures 17 and 18, respectively. 

Future Year (2040) Planned Roadway Improvements  

The 2020 SCAG RTP/SCS planned roadway improvements discussed in Chapter 5 were maintained for the 
Future Year (2040) analysis. No additional planned roadway improvements were assumed to be 
completed by Future Year (2040). Consistent with the Existing (2023) and Opening Year (2030) scenarios, 
the Future Year (2040) scenarios used the Vineyard Avenue and I-10 interchange pre-construction 
configuration in the LOS assessment.   

  



Figure 15

Future Year (2040) No Project
Non-PCE Peak Hour Traffic Forecasts and Lane Configurations
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Figure 16

Future Year (2040) No Project
PCE Peak Hour Traffic Forecasts and Lane Configurations
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Figure 17
Future Year (2040) Plus Project

Non-PCE Peak Hour Traffic Forecasts and Lane Configurations
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Figure 18
Future Year (2040) Plus Project

PCE Peak Hour Traffic Forecasts and Lane Configurations
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Future Year (2040) Intersection Operations 

Future Year (2040) lane configurations and PCE traffic forecasts presented on Figures 16 and 18 were 
used to evaluate operations at the study intersections under Future Year (2040) No Project and Plus 
Project peak hour conditions. Signal timings at all study intersections were optimized under Future Year 
(2040) No Project Conditions. If an intersection is part of an existing coordinated system, the existing 
coordinated cycle length was maintained. The results of each scenarios’ intersection operations are 
summarized in Table 8 and detailed LOS worksheets are provided in Appendix D.  

Consistent with Opening Year (2030) No Project conditions, the following intersection continues to 
operate below the City of Rancho Cucamonga’s acceptable LOS standard under Future Year (2040) No 
Project conditions: 

6. Baker Avenue and 8th Street 

This intersection continues to operate below acceptable LOS standards under Future Year (2040) Plus 
Project conditions, with slightly higher delays compared to No Project conditions. The addition of Project 
traffic does not cause any new study intersections to degrade from acceptable conditions. 

Table 8: Future Year (2040) Intersection LOS 

Intersection Jurisdiction Control Peak 
Hour 

Future Year No Project Future Year 
Plus Project 

Average Delay / LOS Average Delay 
/ LOS 

1. Vineyard Ave and 
Foothill Blvd 

City of Rancho 
Cucamonga  Signalized 

AM 50 / D 50 / D 
PM 35 / D 34 / C 

2. Baker Ave and 
Arrow Rte 

City of Rancho 
Cucamonga Signalized 

AM 16 / B 16 / B 
PM 21 / C 21 / C 

3. Vineyard Ave and 
Arrow Rte 

City of Rancho 
Cucamonga Signalized 

AM 34 / C 36 / D 
PM 35 / D 38 / D 

4. Baker Ave and 9th St 
City of Rancho 

CAll-Way-Stop 
AM 24 / C 25 / D 
PM 23 / C 26 / D 

5. Vineyard Ave and 
9th St 

City of Rancho 
Cucamonga Signalized 

AM 31 / C 32 / C 
PM 33 / C 36 / D 

6. Baker Ave and 8th St City of Rancho 
Cucamonga All-Way-Stop AM 104 / F 114 / F 

PM 89 / F 97 / F 

7. Vineyard Ave and 
8th St 

Cities of Rancho 
Cucamonga and 

Ontario 
Signalized 

AM 26 / C 28 / C 

PM 23 / C 24 / C 

8. Vineyard Ave and 
6th St City of Ontario Signalized AM 30 / C 31 / C 

PM 36 / D 39 / D 

I 11---I ---I

I II--• -11--

1 11--, -11--

1 11---11,-
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Intersection Jurisdiction Control Peak 
Hour 

Future Year No Project Future Year 
Plus Project 

Average Delay / LOS Average Delay 
/ LOS 

9. Vineyard Ave and 
4th St City of Ontario Signalized 

AM 36 / D 36 / D 
PM 43 / D 43 / D 

10. Vineyard Ave and 
Jay St City of Ontario Signalized 

AM 18 / B 18 / B 
PM 20 / B 20 / B 

11. Vineyard Ave and 
Inland Empire Blvd City of Ontario Signalized 

AM 12 / B 12 / B 
PM 14 / B 14 / B 

12. Vineyard Ave and I-
10 WB Ramps Caltrans  Signalized 

AM 23 / C 18 / B 
PM 21 / C 22 / C 

13. Vineyard Ave and I-
10 EB Ramps Caltrans Signalized 

AM 29 / C 30 / C 
PM 24 / C 26 / C 

14. Vineyard Ave and 
Northern Project 
D

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 28 / D 
PM - 20 / C 

15. Vineyard Ave and 
Southern Project 
D

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 23 / C 
PM - 17 / C 

16. Baker Ave and 
Southern Project 
D

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 13 / B 
PM - 15 / B 

17. Baker Ave and 
Northern Project 
D

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 12 / B 
PM - 14 / B 

18. Project Dwy and 9th 
St 

City of Rancho 
Cucamonga 

Two-Way-
Stop 

AM - 11 / B 
PM - 12 / B 

Notes: 
1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stopped 

controlled intersections. Worst lane delay reported for two-way-stop-controlled intersections. 
2. Delay operations were calculated using HCM 7th methodologies. 
3. Bold represents a LOS below acceptable standards. 

Source: Fehr & Peers, 2024. 
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7. Freeway Off‐Ramp Queuing  
Storage capacity for the Vineyard Avenue and I-10 Interchange eastbound and westbound off-ramps 
were evaluated using HCM 7th Edition methodologies. Storage capacities were compared against 95th 
percentile queue estimates prepared using the Synchro 11 software. Since the interchange is currently 
under construction and we were not able to obtain construction plans detailing the interchange’s new 
configuration, the study assumed the pre-construction interchange configuration. 

The results of the queuing analysis are summarized in Table 9, and detailed queueing worksheets are 
provided in Appendix E. Under most analysis scenarios, neither off-ramp is forecasted to exceed existing 
storage capacity. Only the westbound off-ramp’s left turning movement is forecasted to exceed pre-
construction storage capacity under Future Year (Future) No Project and Plus Project conditions. This 
movement’s queue is only forecast to exceed its turn pocket storage capacity and will not extend back to 
the freeway mainline. Given that the queue does not extend back to the freeway mainline and the off-
ramp will be widened from two to four lanes once the interchange is re-constructed, we did not propose 
any recommendations to improve operations at this intersection.   

Table 9: I-10 Off-Ramp 95th Percentile Queues 

Intersection Movement 
Storage 
Length 

(ft) 
Peak 
Hour 

Existing 
(2023) 

Opening 
Year No 
Project 
(2030) 

Opening 
Year Plus 
Project 
(2030) 

Future Year 
No Project 

(2040) 

Future Year 
Plus Project 

(2040) 

12. Vineyard 
Ave and I-10 
WB Ramps 

WBL 225 
AM 175 200 200 325 325 

PM 175 175 175 175 175 

WBR 1475 
AM 200 325 350 500 550 
PM 275 500 525 450 450 

13. Vineyard 
Ave and I-10 
EB Ramps 

EBL 1075 
AM 225 275 275 375 375 

PM 175 225 225 300 300 

EBT 375 
AM 125 200 225 300 325 
PM 150 200 200 275 300 

EBR 375 
AM 125 200 200 250 250 
PM 100 150 150 175 175 

Notes: 
1. Queues were calculated using HCM 7th methodologies. 
2. Bold represents queues exceeding existing storage capacity. 
Source: Fehr & Peers, 2024. 
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8. Improvements 
This section summarizes proposed improvements for Opening Year (2030) Plus Project Conditions and 
Future Year (2040) Plus Project Conditions. Improvements were proposed at a study location if it is 
forecast to operate below the applicable jurisdiction’s acceptable LOS standard (LOS D and E for Cities of 
Rancho Cucamonga and Ontario, respectively) during either the AM or PM peak hour.  

Opening Year (2030) Plus Project Intersection Improvements  

As discussed in Chapter 5, three study locations operate below the City of Rancho Cucamonga’s 
acceptable LOS standard. Consistent with the City’s guidelines, improvements were recommended that 
improved operations to LOS D or better. Detailed LOS worksheets are provided in Appendix D. 

2. Vineyard Avenue and Foothill Boulevard 
The intersection is signalized and forecasted to operate at LOS E during the AM peak hour under Opening 
Year (2030) Plus Project conditions. Optimizing the AM peak hour signal timing improves intersection 
operations form LOS E to D. 

3. Vineyard Avenue and Arrow Route 
The intersection is signalized and forecasted to operate at LOS F during the AM peak hour under Opening 
Year (2030) Plus Project conditions. Optimizing the AM signal timing improves intersection operations 
from LOS F to D. 

6. Baker Avenue and 8th Street 
The intersection is unsignalized and forecasted to operate at LOS F and E during the AM and PM peak 
hours, respectively, under Opening Year (2030) Plus Project conditions. This intersection satisfies the peak 
hour traffic signal warrant2  under Opening Year (2030) Plus Project conditions, which are provided in 
Appendix F and were conducted using the Opening Year (2030) Plus Project Non-PCE traffic forecasts 
shown in Figure 13. 
  

 
2 This analysis is intended to examine the general correlation between the planned level of future development and the need to install new traffic 

signals.  It estimates future development-generated traffic compared against a sub-set of the standard traffic signal warrants recommended in the 
Federal Highway Administration Manual on Uniform Traffic Control Devices and associated State guidelines. This analysis should not serve as the only 
basis for deciding whether and when to install a signal.  To reach such a decision, the full set of warrants should be investigated based on field-
measured, rather than forecast, traffic data and a thorough study of traffic and roadway conditions by an experienced engineer.  Furthermore, the 
decision to install a signal should not be based solely upon the warrants, since the installation of signals can lead to certain types of collisions.  San 
Bernardino County and the City of Colton should undertake regular monitoring of actual traffic conditions and accident data, and timely re-
evaluation of the full set of warrants in order to prioritize and program intersections for signalization. 
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The following recommendations improve intersection operations to LOS B in both the AM and PM peak 
hours: 

 Signalize the intersection 
 Restripe the southbound approach to have a dedicated left-turn pocket and a shared through-

right-turn lane 
 Restripe the eastbound approach to have a dedicated left-turn lane and a shared through-right-

turn lane 

Final intersection geometrics shall be determined during the design stage of the signal. 

Intersection LOS Comparison 
Table 10 compares delay and LOS for Opening Year (2030) Plus Project with and without the proposed 
improvements described above. For all locations, the identified intersection modifications improve the 
intersection operations to the City of Rancho Cucamonga’s acceptable LOS standard (LOS D or better). 

Table 10: Opening Year (2030) Intersection LOS with Improvements 

Intersection Control Peak 
Hour 

Opening Year Plus Project Opening Year Plus Project 
with Improvements 

LOS / Average Delay LOS / Average Delay 

1. Vineyard Ave and 
Foothill Blvd Signalized 

AM 56 / E 48 / D 
PM 39 / D - 

3. Vineyard Ave and 
Arrow Rte Signalized 

AM 110 / F 48 / D 
PM 49 / D - 

6. Baker Ave and 
8th St All-Way-Stop / Signalized 

AM 108 / F 15 / B 
PM 40 / E 11 / B 

Notes: 
1. Whole intersection weighted average stopped delay expressed in seconds per vehicle for signalized and all-way stopped 

controlled intersections. 
2. Delay operations were calculated using HCM 7th methodologies. 
3. “-“ represents no signal timing optimization is needed during the corresponding peak hour. 
4. Bold represents a LOS below acceptable standards. 

Source: Fehr & Peers, 2023. 
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Future Year (2040) Plus Project Intersection Improvements 

As discussed in Chapter 6, the intersection of Baker Avenue and 8th Street (Intersection 6) operates below 
the City of Ranch Cucamonga’s acceptable LOS standard under Future Year (2040) Plus Project conditions.   

The intersection is unsignalized and operates at LOS F in both the AM and PM peak hours. This 
intersection satisfies the peak hour traffic signal warrant under Future Year (2040) Plus Project conditions, 
which are provided in Appendix F and were conducted using the Future Year (2040) Plus Project Non-PCE 
traffic forecasts shown in Figure 17. The following recommendations improve intersection operations to 
LOS B in both the AM and PM peak hours: 

 Signalize the intersection 
 Restripe the southbound approach to have a dedicated left-turn lane and a shared through-right-

turn lane 
 Restripe the eastbound approach to have a dedicated left-turn lane and a shared through-right-

turn lane 

Final intersection geometrics shall be determined during the design stage of the signal. 



Appendix A: 
2019 Traffic Counts



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Foothill Blvd
City: Rancho Cucamonga Project ID: 19-06034-001

Control: Signalized Date:

NS/EW Streets:

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 17 104 15 0 20 145 53 0 41 68 9 2 27 131 19 2 653
7:15 AM 26 121 19 0 31 145 63 0 53 79 9 5 30 220 23 1 825
7:30 AM 31 186 29 0 36 178 87 0 90 105 13 8 33 258 34 3 1091
7:45 AM 20 219 43 0 51 259 101 0 77 144 33 7 38 213 34 6 1245
8:00 AM 24 108 43 0 58 212 103 0 57 121 17 9 42 187 15 2 998
8:15 AM 23 109 49 0 35 148 76 0 35 131 11 6 18 232 16 4 893
8:30 AM 27 100 35 0 26 136 73 0 26 98 20 5 27 185 13 2 773
8:45 AM 31 97 36 0 17 97 64 0 43 140 20 4 16 180 19 9 773

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 199 1044 269 0 274 1320 620 0 422 886 132 46 231 1606 173 29 7251

APPROACH %'s : 13.16% 69.05% 17.79% 0.00% 12.38% 59.62% 28.00% 0.00% 28.40% 59.62% 8.88% 3.10% 11.33% 78.76% 8.48% 1.42%
PEAK HR : 07:30 AM 39 37 44 07:45 AM TOTAL

PEAK HR VOL : 98 622 164 0 180 797 367 0 259 501 74 30 131 890 99 15 4227
PEAK HR FACTOR : 0.790 0.710 0.837 0.000 0.776 0.769 0.891 0.000 0.719 0.870 0.561 0.833 0.780 0.862 0.728 0.625

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 27 165 50 0 44 115 66 0 99 217 25 13 38 155 39 11 1064
4:15 PM 33 170 51 0 32 145 56 0 100 215 14 8 35 174 43 12 1088
4:30 PM 37 187 47 0 40 125 60 0 94 217 20 19 51 176 27 16 1116
4:45 PM 33 185 50 0 46 126 68 0 109 250 20 17 38 138 35 14 1129
5:00 PM 21 195 60 0 54 111 73 0 102 237 27 18 45 168 38 14 1163
5:15 PM 37 186 48 0 44 145 66 0 89 257 38 13 39 192 42 14 1210
5:30 PM 43 191 55 0 44 148 52 0 91 285 33 15 51 165 49 10 1232
5:45 PM 38 184 56 0 49 128 71 0 86 251 32 21 41 148 48 14 1167

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 269 1463 417 0 353 1043 512 0 770 1929 209 124 338 1316 321 105 9169

APPROACH %'s : 12.52% 68.08% 19.40% 0.00% 18.50% 54.66% 26.83% 0.00% 25.40% 63.62% 6.89% 4.09% 16.25% 63.27% 15.43% 5.05%
PEAK HR : 05:00 PM 293 289 296 05:30 PM TOTAL

PEAK HR VOL : 139 756 219 0 191 532 262 0 368 1030 130 67 176 673 177 52 4772
PEAK HR FACTOR : 0.808 0.969 0.913 0.000 0.884 0.899 0.897 0.000 0.902 0.904 0.855 0.798 0.863 0.876 0.903 0.929

0.849

Total

0.9680.940

  WESTBOUND

0.939

PM

AM

07:30 AM - 08:30 AM

  NORTHBOUND

0.784

  SOUTHBOUND

0.964 0.966

05:00 PM - 06:00 PM

  SOUTHBOUND

0.818 0.828

  EASTBOUND

  EASTBOUND

3/12/2019

Foothill Blvd

  NORTHBOUND

Foothill Blvd

0.865

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Foothill Blvd
City: Rancho Cucamonga Project ID: 19-06034-001

Control: Signalized Date:

NS/EW Streets:

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 17 101 14 0 20 141 53 0 41 63 9 2 27 130 19 2 639
7:15 AM 22 118 19 0 30 143 63 0 50 77 8 5 29 215 23 1 803
7:30 AM 31 185 28 0 35 176 85 0 86 101 13 8 33 255 33 3 1072
7:45 AM 18 216 42 0 51 257 100 0 77 139 31 7 38 210 34 6 1226
8:00 AM 23 105 41 0 58 211 102 0 54 119 16 8 40 184 15 2 978
8:15 AM 22 108 49 0 35 146 74 0 35 125 11 6 18 226 15 4 874
8:30 AM 25 99 35 0 26 135 72 0 26 97 19 5 27 182 12 2 762
8:45 AM 29 95 36 0 17 95 61 0 43 134 19 4 15 176 18 9 751

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 187 1027 264 0 272 1304 610 0 412 855 126 45 227 1578 169 29 7105

APPROACH %'s : 12.65% 69.49% 17.86% 0.00% 12.44% 59.65% 27.90% 0.00% 28.65% 59.46% 8.76% 3.13% 11.33% 78.78% 8.44% 1.45%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 94 614 160 0 179 790 361 0 252 484 71 29 129 875 97 15 4150
PEAK HR FACTOR : 0.76 0.711 0.816 0.000 0.772 0.768 0.885 0.000 0.733 0.871 0.573 0.906 0.806 0.858 0.713 0.625

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 26 164 50 0 44 113 65 0 99 214 23 13 38 153 39 11 1052
4:15 PM 33 166 50 0 32 142 56 0 100 212 14 8 35 171 43 12 1074
4:30 PM 37 186 46 0 40 123 60 0 92 215 15 19 49 174 27 16 1099
4:45 PM 33 185 50 0 46 126 68 0 107 250 20 17 38 136 35 14 1125
5:00 PM 21 191 60 0 54 107 71 0 102 236 26 18 45 163 38 14 1146
5:15 PM 37 185 47 0 43 144 65 0 89 256 36 13 39 190 42 14 1200
5:30 PM 43 190 55 0 44 146 52 0 91 283 33 15 51 163 49 10 1225
5:45 PM 38 182 56 0 49 127 71 0 86 248 32 21 41 146 48 14 1159

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 268 1449 414 0 352 1028 508 0 766 1914 199 124 336 1296 321 105 9080

APPROACH %'s : 12.58% 68.00% 19.43% 0.00% 18.64% 54.45% 26.91% 0.00% 25.51% 63.74% 6.63% 4.13% 16.33% 62.97% 15.60% 5.10%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 139 748 218 0 190 524 259 0 368 1023 127 67 176 662 177 52 4730
PEAK HR FACTOR : 0.81 0.979 0.908 0.000 0.880 0.897 0.912 0.000 0.902 0.904 0.882 0.798 0.863 0.871 0.903 0.929

  EASTBOUND   WESTBOUND

0.9650.959 0.965 0.939 0.936

05:00 PM - 06:00 PM

PM
  NORTHBOUND   SOUTHBOUND

07:30 AM - 08:30 AM

0.8460.786 0.815 0.823 0.861

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave Foothill Blvd Foothill Blvd



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Foothill Blvd
City: Rancho Cucamonga Project ID: 19-06034-001

Control: Signalized Date:

NS/EW Streets:

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 3 1 0 0 4 0 0 0 5 0 0 0 1 0 0 14
7:15 AM 2 3 0 0 1 2 0 0 1 2 0 0 1 4 0 0 16
7:30 AM 0 1 1 0 1 2 2 0 2 4 0 0 0 3 1 0 17
7:45 AM 1 2 1 0 0 1 1 0 0 5 2 0 0 3 0 0 16
8:00 AM 1 3 2 0 0 1 0 0 3 2 0 1 2 3 0 0 18
8:15 AM 1 1 0 0 0 2 1 0 0 4 0 0 0 6 0 0 15
8:30 AM 2 1 0 0 0 1 0 0 0 1 1 0 0 2 0 0 8
8:45 AM 1 2 0 0 0 1 1 0 0 5 1 0 0 3 1 0 15

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 8 16 5 0 2 14 5 0 6 28 4 1 3 25 2 0 119

APPROACH %'s : 27.59% 55.17% 17.24% 0.00% 9.52% 66.67% 23.81% 0.00% 15.38% 71.79% 10.26% 2.56% 10.00% 83.33% 6.67% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 3 7 4 0 1 6 4 0 5 15 2 1 2 15 1 0 66
PEAK HR FACTOR : 0.750 0.583 0.500 0.000 0.250 0.750 0.500 0.000 0.417 0.750 0.250 0.250 0.250 0.625 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 1 1 0 0 0 2 1 0 0 3 0 0 0 2 0 0 10
4:15 PM 0 2 0 0 0 2 0 0 0 2 0 0 0 3 0 0 9
4:30 PM 0 1 1 0 0 1 0 0 1 2 0 0 2 2 0 0 10
4:45 PM 0 0 0 0 0 0 0 0 2 0 0 0 0 1 0 0 3
5:00 PM 0 4 0 0 0 2 2 0 0 1 0 0 0 4 0 0 13
5:15 PM 0 1 0 0 1 1 1 0 0 1 1 0 0 2 0 0 8
5:30 PM 0 0 0 0 0 2 0 0 0 2 0 0 0 1 0 0 5
5:45 PM 0 2 0 0 0 0 0 0 0 1 0 0 0 1 0 0 4

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 11 1 0 1 10 4 0 3 12 1 0 2 16 0 0 62

APPROACH %'s : 7.69% 84.62% 7.69% 0.00% 6.67% 66.67% 26.67% 0.00% 18.75% 75.00% 6.25% 0.00% 11.11% 88.89% 0.00% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 7 0 0 1 5 3 0 0 5 1 0 0 8 0 0 30
PEAK HR FACTOR : 0.00 0.438 0.000 0.000 0.250 0.625 0.375 0.000 0.000 0.625 0.250 0.000 0.000 0.500 0.000 0.000

2axle
Vineyard Ave Vineyard Ave Foothill Blvd Foothill Blvd

0.550 0.821 0.750

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.5770.438 0.563 0.750 0.500

07:30 AM - 08:30 AM

0.9170.583



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Foothill Blvd
City: Rancho Cucamonga Project ID: 19-06034-001

Control: Signalized Date:

NS/EW Streets:

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:00 AM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
8:15 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
8:30 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 1 1 0 3
8:45 AM 1 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 4

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 2 1 0 0 0 1 3 0 0 1 2 0 0 1 1 0 12

APPROACH %'s : 66.67% 33.33% 0.00% 0.00% 0.00% 25.00% 75.00% 0.00% 0.00% 33.33% 66.67% 0.00% 0.00% 50.00% 50.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 3
PEAK HR FACTOR : 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.250 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2
4:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 0 1 0 0 0 0 5 0 0 0 0 0 6
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
5:15 PM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
5:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 3 0 0 0 1 8 0 0 3 0 0 15

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 11.11% 88.89% 0.00% 0.00% 100.00% 0.00% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 0 1 0 0 0 1 1 0 0 3 0 0 6
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.250 0.250 0.000 0.000 0.750 0.000 0.000

3axle
Vineyard Ave Vineyard Ave Foothill Blvd Foothill Blvd

0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.7500.250 0.500 0.750

07:30 AM - 08:30 AM

0.7500.250



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Foothill Blvd
City: Rancho Cucamonga Project ID: 19-06034-001

Control: Signalized Date:

NS/EW Streets:

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 1 0 0 0 0 0 0 0 2 0 0 0 0 1 0 0 4
7:30 AM 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 2
7:45 AM 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
8:00 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
8:15 AM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 3
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 3

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 2 0 0 0 0 1 2 0 4 2 0 0 1 2 1 0 15

APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 0.00% 33.33% 66.67% 0.00% 66.67% 33.33% 0.00% 0.00% 25.00% 50.00% 25.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 1 0 0 0 0 1 2 0 2 1 0 0 0 0 1 0 8
PEAK HR FACTOR : 0.250 0.000 0.000 0.000 0.000 0.250 0.500 0.000 0.250 0.250 0.000 0.000 0.000 0.000 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

2 2 1 0 2 2 1 0 2 3 1 0 2 3 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 2 1 0 0 0 0 0 0 1 0 0 0 0 0 0 4
4:30 PM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
5:00 PM 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 2
5:15 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:45 PM 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 3 2 0 0 2 0 0 1 2 1 0 0 1 0 0 12

APPROACH %'s : 0.00% 60.00% 40.00% 0.00% 0.00% 100.00% 0.00% 0.00% 25.00% 50.00% 25.00% 0.00% 0.00% 100.00% 0.00% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 1 1 0 0 2 0 0 0 1 1 0 0 0 0 0 6
PEAK HR FACTOR : 0.00 0.250 0.250 0.000 0.000 0.500 0.000 0.000 0.000 0.250 0.250 0.000 0.000 0.000 0.000 0.000

4axle
Vineyard Ave Vineyard Ave Foothill Blvd Foothill Blvd

0.750 0.375 0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.7500.500 0.500 0.500

07:30 AM - 08:30 AM

0.6670.250



Prepared by National Data & Surveying Services

ID: 19-06034-001 Day:
City: Rancho Cucamonga Date:

AM 367 797 180 0 AM
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-002

Control: Signalized Date:

NS/EW Streets:

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 2 6 12 0 10 15 6 0 5 65 2 0 14 98 14 0 249
7:15 AM 5 17 9 0 14 21 12 0 8 90 7 0 36 132 16 0 367
7:30 AM 8 23 22 0 16 24 23 0 6 143 10 0 31 179 13 0 498
7:45 AM 12 20 18 0 25 27 10 0 7 161 16 0 28 150 22 0 496
8:00 AM 7 22 8 0 23 17 9 0 5 105 3 0 18 154 19 0 390
8:15 AM 2 13 9 0 18 14 8 0 2 94 4 0 4 158 25 0 351
8:30 AM 5 15 12 0 12 25 10 0 8 94 3 0 14 142 15 0 355
8:45 AM 5 16 3 0 11 7 7 0 5 83 2 0 10 124 13 0 286

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 46 132 93 0 129 150 85 0 46 835 47 0 155 1137 137 0 2992

APPROACH %'s : 16.97% 48.71% 34.32% 0.00% 35.44% 41.21% 23.35% 0.00% 4.96% 89.98% 5.06% 0.00% 10.85% 79.57% 9.59% 0.00%
PEAK HR : 07:15 AM 38 37 44 07:30 AM TOTAL

PEAK HR VOL : 32 82 57 0 78 89 54 0 26 499 36 0 113 615 70 0 1751
PEAK HR FACTOR : 0.667 0.891 0.648 0.000 0.780 0.824 0.587 0.000 0.813 0.775 0.563 0.000 0.785 0.859 0.795 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 7 24 31 0 13 20 5 0 7 149 8 0 10 95 20 0 389
4:15 PM 5 25 15 0 10 25 10 0 11 155 6 0 18 94 17 0 391
4:30 PM 5 31 19 0 18 16 5 0 8 134 6 0 25 127 16 0 410
4:45 PM 6 38 22 0 11 21 8 0 7 164 8 0 20 125 18 0 448
5:00 PM 8 28 22 0 14 23 9 0 10 183 4 0 21 117 21 0 460
5:15 PM 4 36 11 0 12 27 7 0 13 173 3 0 14 164 25 0 489
5:30 PM 9 35 18 0 10 23 9 0 12 176 7 0 15 114 29 0 457
5:45 PM 6 34 16 0 11 20 3 0 11 161 5 0 11 129 18 0 425

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 50 251 154 0 99 175 56 0 79 1295 47 0 134 965 164 0 3469

APPROACH %'s : 10.99% 55.16% 33.85% 0.00% 30.00% 53.03% 16.97% 0.00% 5.56% 91.13% 3.31% 0.00% 10.61% 76.41% 12.98% 0.00%
PEAK HR : 04:45 PM 292 289 296 05:15 PM TOTAL

PEAK HR VOL : 27 137 73 0 47 94 33 0 42 696 22 0 70 520 93 0 1854
PEAK HR FACTOR : 0.750 0.901 0.830 0.000 0.839 0.870 0.917 0.000 0.808 0.951 0.688 0.000 0.833 0.793 0.802 0.000

0.879

Total

0.9480.964

  WESTBOUND

0.841

PM

AM

07:15 AM - 08:15 AM

  NORTHBOUND

0.807

  SOUTHBOUND

0.898 0.946

04:45 PM - 05:45 PM

  SOUTHBOUND

0.877 0.762

  EASTBOUND

  EASTBOUND

3/12/2019

Arrow Route

  NORTHBOUND

Arrow Route

0.895

  WESTBOUND

Baker Ave Baker Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-002

Control: Signalized Date:

NS/EW Streets:

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 2 6 11 0 10 15 6 0 4 61 2 0 14 95 14 0 240
7:15 AM 5 17 9 0 14 21 12 0 8 87 7 0 35 129 16 0 360
7:30 AM 8 23 22 0 16 24 22 0 5 137 10 0 31 176 12 0 486
7:45 AM 12 20 18 0 25 27 10 0 7 161 16 0 28 148 22 0 494
8:00 AM 7 20 7 0 23 17 9 0 5 103 3 0 18 151 19 0 382
8:15 AM 1 12 9 0 18 14 7 0 2 94 4 0 4 157 24 0 346
8:30 AM 5 15 12 0 12 24 10 0 7 90 3 0 14 140 15 0 347
8:45 AM 5 16 3 0 11 7 7 0 5 81 2 0 9 121 13 0 280

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 45 129 91 0 129 149 83 0 43 814 47 0 153 1117 135 0 2935

APPROACH %'s : 16.98% 48.68% 34.34% 0.00% 35.73% 41.27% 22.99% 0.00% 4.76% 90.04% 5.20% 0.00% 10.89% 79.50% 9.61% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 32 80 56 0 78 89 53 0 25 488 36 0 112 604 69 0 1722
PEAK HR FACTOR : 0.67 0.870 0.636 0.000 0.780 0.824 0.602 0.000 0.781 0.758 0.563 0.000 0.800 0.858 0.784 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 6 23 31 0 13 20 5 0 7 145 8 0 10 94 20 0 382
4:15 PM 5 24 15 0 10 25 10 0 11 151 6 0 18 93 17 0 385
4:30 PM 5 31 19 0 18 16 5 0 8 132 6 0 25 126 16 0 407
4:45 PM 6 38 22 0 10 21 8 0 7 164 7 0 20 123 18 0 444
5:00 PM 8 28 22 0 14 22 9 0 10 181 4 0 21 116 21 0 456
5:15 PM 4 36 11 0 12 27 7 0 13 172 3 0 14 162 25 0 486
5:30 PM 9 35 18 0 10 23 9 0 12 175 7 0 15 112 29 0 454
5:45 PM 6 34 16 0 11 20 3 0 11 157 5 0 11 128 18 0 420

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 49 249 154 0 98 174 56 0 79 1277 46 0 134 954 164 0 3434

APPROACH %'s : 10.84% 55.09% 34.07% 0.00% 29.88% 53.05% 17.07% 0.00% 5.63% 91.08% 3.28% 0.00% 10.70% 76.20% 13.10% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 27 137 73 0 46 93 33 0 42 692 21 0 70 513 93 0 1840
PEAK HR FACTOR : 0.75 0.901 0.830 0.000 0.821 0.861 0.917 0.000 0.808 0.956 0.750 0.000 0.833 0.792 0.802 0.000

  EASTBOUND   WESTBOUND

0.9470.898 0.935 0.968 0.841

04:45 PM - 05:45 PM

PM
  NORTHBOUND   SOUTHBOUND

07:15 AM - 08:15 AM

0.8710.792 0.887 0.746 0.896

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Baker Ave Baker Ave Arrow Route Arrow Route



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-002

Control: Signalized Date:

NS/EW Streets:

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 1 0 0 0 0 0 1 4 0 0 0 3 0 0 9
7:15 AM 0 0 0 0 0 0 0 0 0 2 0 0 1 3 0 0 6
7:30 AM 0 0 0 0 0 0 1 0 1 6 0 0 0 3 1 0 12
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
8:00 AM 0 2 1 0 0 0 0 0 0 2 0 0 0 3 0 0 8
8:15 AM 1 1 0 0 0 0 1 0 0 0 0 0 0 1 1 0 5
8:30 AM 0 0 0 0 0 1 0 0 1 3 0 0 0 2 0 0 7
8:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 1 3 0 0 5

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 3 2 0 0 1 2 0 3 18 0 0 2 20 2 0 54

APPROACH %'s : 16.67% 50.00% 33.33% 0.00% 0.00% 33.33% 66.67% 0.00% 14.29% 85.71% 0.00% 0.00% 8.33% 83.33% 8.33% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 2 1 0 0 0 1 0 1 10 0 0 1 11 1 0 28
PEAK HR FACTOR : 0.000 0.250 0.250 0.000 0.000 0.000 0.250 0.000 0.250 0.417 0.000 0.000 0.250 0.917 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 1 1 0 0 0 0 0 0 0 3 0 0 0 1 0 0 6
4:15 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2
4:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
4:45 PM 0 0 0 0 1 0 0 0 0 0 1 0 0 2 0 0 4
5:00 PM 0 0 0 0 0 1 0 0 0 1 0 0 0 1 0 0 3
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0 0 3
5:45 PM 0 0 0 0 0 0 0 0 0 4 0 0 0 1 0 0 5

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 2 0 0 1 1 0 0 0 10 1 0 0 11 0 0 27

APPROACH %'s : 33.33% 66.67% 0.00% 0.00% 50.00% 50.00% 0.00% 0.00% 0.00% 90.91% 9.09% 0.00% 0.00% 100.00% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 1 1 0 0 0 2 1 0 0 7 0 0 12
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.250 0.250 0.000 0.000 0.000 0.500 0.250 0.000 0.000 0.875 0.000 0.000

2axle
Baker Ave Baker Ave Arrow Route Arrow Route

0.250 0.393 0.813

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.7500.500 0.750 0.875

07:15 AM - 08:15 AM

0.5830.250



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-002

Control: Signalized Date:

NS/EW Streets:

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
8:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 3

APPROACH %'s : 0.00% 100.00% 0.00% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
4:15 PM 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 4
4:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
5:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 8

APPROACH %'s : 0.00% 100.00% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.000 0.000 0.000 0.000

3axle
Baker Ave Baker Ave Arrow Route Arrow Route

0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.5000.500

07:15 AM - 08:15 AM

0.250



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-002

Control: Signalized Date:

NS/EW Streets:

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

APPROACH %'s :
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 1 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

APPROACH %'s :
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4axle
Baker Ave Baker Ave Arrow Route Arrow Route

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

07:15 AM - 08:15 AM



Prepared by National Data & Surveying Services

ID: 19-06034-002 Day:
City: Rancho Cucamonga Date:

AM 54 89 78 0 AM

NOON 0 0 0 0 NOON

PM 33 94 47 0 PM

AM NOON PM PM NOON AM

1 1 0 0 1 93 0 70

1 520 0 615

0 0 0 0 1 70 0 113

26 0 42 1 TEV 1751 0 1854 0 0 0 0

499 0 696 2 PHF 0.88 0.95

36 0 22 0 0 0 1 1
AM NOON PM PM NOON AM

PM 0 27 137 73 PM
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-003

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 13 77 14 0 23 159 33 0 21 63 9 0 26 83 17 0 538
7:15 AM 7 88 21 0 16 158 20 0 24 104 16 0 29 158 24 0 665
7:30 AM 14 124 18 0 34 204 26 0 44 131 16 0 43 171 45 0 870
7:45 AM 10 124 32 0 42 239 42 0 39 172 27 0 52 179 69 0 1027
8:00 AM 20 97 33 0 68 219 29 0 12 132 13 0 52 139 51 0 865
8:15 AM 12 98 22 0 46 168 22 0 22 123 12 0 41 167 57 0 790
8:30 AM 8 84 27 0 31 124 23 0 14 92 10 0 42 150 50 0 655
8:45 AM 12 107 24 0 25 108 21 0 16 91 6 0 21 113 30 0 574

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 96 799 191 0 285 1379 216 0 192 908 109 0 306 1160 343 0 5984

APPROACH %'s : 8.84% 73.57% 17.59% 0.00% 15.16% 73.35% 11.49% 0.00% 15.88% 75.10% 9.02% 0.00% 16.92% 64.12% 18.96% 0.00%
PEAK HR : 07:30 AM 39 37 44 07:45 AM TOTAL

PEAK HR VOL : 56 443 105 0 190 830 119 0 117 558 68 0 188 656 222 0 3552
PEAK HR FACTOR : 0.700 0.893 0.795 0.000 0.699 0.868 0.708 0.000 0.665 0.811 0.630 0.000 0.904 0.916 0.804 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 10 163 32 0 21 102 26 0 33 159 12 0 26 104 49 0 737
4:15 PM 6 189 30 0 33 131 30 0 34 124 8 0 37 108 34 0 764
4:30 PM 19 187 24 0 27 123 19 0 37 146 13 0 30 154 62 0 841
4:45 PM 20 191 37 0 35 116 28 0 38 145 11 0 35 116 49 0 821
5:00 PM 17 178 36 0 31 117 20 0 47 172 15 0 27 131 51 0 842
5:15 PM 14 184 32 0 23 111 36 0 48 143 14 0 31 173 50 0 859
5:30 PM 17 195 37 0 32 149 36 0 38 167 12 0 33 144 59 0 919
5:45 PM 19 193 35 0 30 141 17 0 38 145 9 0 44 117 41 0 829

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 122 1480 263 0 232 990 212 0 313 1201 94 0 263 1047 395 0 6612

APPROACH %'s : 6.54% 79.36% 14.10% 0.00% 16.18% 69.04% 14.78% 0.00% 19.47% 74.69% 5.85% 0.00% 15.43% 61.41% 23.17% 0.00%
PEAK HR : 05:00 PM 293 289 296 05:30 PM TOTAL

PEAK HR VOL : 67 750 140 0 116 518 109 0 171 627 50 0 135 565 201 0 3449
PEAK HR FACTOR : 0.882 0.962 0.946 0.000 0.906 0.869 0.757 0.000 0.891 0.911 0.833 0.000 0.767 0.816 0.852 0.000

0.865

Total

0.9380.906

  WESTBOUND

0.887

PM

AM

07:30 AM - 08:30 AM

  NORTHBOUND

0.910

  SOUTHBOUND

0.961 0.856

05:00 PM - 06:00 PM

  SOUTHBOUND

0.882 0.780

  EASTBOUND

  EASTBOUND

3/12/2019

Arrow Route

  NORTHBOUND

Arrow Route

0.888

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-003

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 12 73 13 0 23 155 32 0 19 61 9 0 26 82 15 0 520
7:15 AM 7 84 20 0 15 156 18 0 24 101 16 0 27 155 23 0 646
7:30 AM 14 122 18 0 34 201 26 0 43 126 16 0 40 168 45 0 853
7:45 AM 10 120 31 0 40 237 41 0 39 171 26 0 51 178 66 0 1010
8:00 AM 18 96 33 0 68 217 29 0 12 130 13 0 48 137 48 0 849
8:15 AM 12 96 21 0 45 168 21 0 22 122 12 0 38 165 56 0 778
8:30 AM 7 81 25 0 31 120 23 0 14 90 10 0 40 147 49 0 637
8:45 AM 12 103 23 0 24 106 21 0 16 86 6 0 19 110 30 0 556

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 92 775 184 0 280 1360 211 0 189 887 108 0 289 1142 332 0 5849

APPROACH %'s : 8.75% 73.74% 17.51% 0.00% 15.13% 73.47% 11.40% 0.00% 15.96% 74.92% 9.12% 0.00% 16.39% 64.78% 18.83% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 54 434 103 0 187 823 117 0 116 549 67 0 177 648 215 0 3490
PEAK HR FACTOR : 0.75 0.889 0.780 0.000 0.688 0.868 0.713 0.000 0.674 0.803 0.644 0.000 0.868 0.910 0.814 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 10 161 31 0 20 100 25 0 33 156 11 0 25 103 49 0 724
4:15 PM 6 185 30 0 32 129 29 0 34 120 7 0 37 108 34 0 751
4:30 PM 19 185 22 0 22 118 19 0 37 143 13 0 30 153 62 0 823
4:45 PM 19 191 35 0 35 116 28 0 38 144 11 0 35 115 49 0 816
5:00 PM 17 177 36 0 31 114 20 0 47 171 15 0 26 130 50 0 834
5:15 PM 14 181 32 0 21 109 35 0 48 141 14 0 31 172 50 0 848
5:30 PM 17 195 37 0 32 147 35 0 38 167 12 0 33 143 59 0 915
5:45 PM 19 193 34 0 30 141 17 0 37 142 9 0 42 117 41 0 822

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 121 1468 257 0 223 974 208 0 312 1184 92 0 259 1041 394 0 6533

APPROACH %'s : 6.55% 79.52% 13.92% 0.00% 15.87% 69.32% 14.80% 0.00% 19.65% 74.56% 5.79% 0.00% 15.29% 61.45% 23.26% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 67 746 139 0 114 511 107 0 170 621 50 0 132 562 200 0 3419
PEAK HR FACTOR : 0.88 0.956 0.939 0.000 0.891 0.869 0.764 0.000 0.885 0.908 0.833 0.000 0.786 0.817 0.847 0.000

  EASTBOUND   WESTBOUND

0.9340.956 0.855 0.902 0.883

05:00 PM - 06:00 PM

PM
  NORTHBOUND   SOUTHBOUND

07:30 AM - 08:30 AM

0.8640.918 0.886 0.775 0.881

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave Arrow Route Arrow Route



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-003

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 1 4 1 0 0 3 1 0 2 2 0 0 0 1 2 0 17
7:15 AM 0 1 1 0 1 1 2 0 0 2 0 0 2 3 0 0 13
7:30 AM 0 2 0 0 0 2 0 0 1 5 0 0 2 3 0 0 15
7:45 AM 0 3 1 0 2 1 1 0 0 1 1 0 1 1 3 0 15
8:00 AM 2 1 0 0 0 2 0 0 0 2 0 0 2 2 3 0 14
8:15 AM 0 2 0 0 0 0 1 0 0 1 0 0 2 2 1 0 9
8:30 AM 1 3 2 0 0 4 0 0 0 1 0 0 1 3 1 0 16
8:45 AM 0 3 1 0 1 1 0 0 0 4 0 0 1 1 0 0 12

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 4 19 6 0 4 14 5 0 3 18 1 0 11 16 10 0 111

APPROACH %'s : 13.79% 65.52% 20.69% 0.00% 17.39% 60.87% 21.74% 0.00% 13.64% 81.82% 4.55% 0.00% 29.73% 43.24% 27.03% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 2 8 1 0 2 5 2 0 1 9 1 0 7 8 7 0 53
PEAK HR FACTOR : 0.250 0.667 0.250 0.000 0.250 0.625 0.500 0.000 0.250 0.450 0.250 0.000 0.875 0.667 0.583 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 2 1 0 0 2 0 0 0 2 1 0 1 1 0 0 10
4:15 PM 0 1 0 0 0 1 1 0 0 1 0 0 0 0 0 0 4
4:30 PM 0 2 1 0 0 4 0 0 0 1 0 0 0 1 0 0 9
4:45 PM 1 0 1 0 0 0 0 0 0 1 0 0 0 1 0 0 4
5:00 PM 0 1 0 0 0 2 0 0 0 0 0 0 1 1 1 0 6
5:15 PM 0 1 0 0 1 0 1 0 0 1 0 0 0 1 0 0 5
5:30 PM 0 0 0 0 0 1 1 0 0 0 0 0 0 1 0 0 3
5:45 PM 0 0 1 0 0 0 0 0 1 3 0 0 1 0 0 0 6

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 7 4 0 1 10 3 0 1 9 1 0 3 6 1 0 47

APPROACH %'s : 8.33% 58.33% 33.33% 0.00% 7.14% 71.43% 21.43% 0.00% 9.09% 81.82% 9.09% 0.00% 30.00% 60.00% 10.00% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 2 1 0 1 3 2 0 1 4 0 0 2 3 1 0 20
PEAK HR FACTOR : 0.00 0.500 0.250 0.000 0.250 0.375 0.500 0.000 0.250 0.333 0.000 0.000 0.500 0.750 0.250 0.000

2axle
Vineyard Ave Vineyard Ave Arrow Route Arrow Route

0.563 0.458 0.786

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.8330.750 0.750 0.313 0.500

07:30 AM - 08:30 AM

0.8830.688



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-003

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 2 0 0 0 1 0 0 0 1 0 0 0 0 1 0 5
7:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
7:45 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
8:30 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
8:45 AM 0 1 0 0 0 0 0 0 0 1 0 0 0 2 0 0 4

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 4 0 0 1 2 0 0 0 3 0 0 0 2 1 0 13

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 33.33% 66.67% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 66.67% 33.33% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 3
PEAK HR FACTOR : 0.000 0.250 0.000 0.000 0.250 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 1 0 1 0 0 1 0 0 0 0 0 0 3
4:15 PM 0 0 0 0 1 1 0 0 0 3 1 0 0 0 0 0 6
4:30 PM 0 0 0 0 5 1 0 0 0 2 0 0 0 0 0 0 8
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
5:15 PM 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 3
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 8 3 1 0 0 8 1 0 0 0 0 0 21

APPROACH %'s : 66.67% 25.00% 8.33% 0.00% 0.00% 88.89% 11.11% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 1 1 0 0 0 2 0 0 0 0 0 0 4
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.250 0.250 0.000 0.000 0.000 0.500 0.000 0.000 0.000 0.000 0.000 0.000

3axle
Vineyard Ave Vineyard Ave Arrow Route Arrow Route

0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.3330.250 0.500

07:30 AM - 08:30 AM

0.7500.250



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Arrow Route
City: Rancho Cucamonga Project ID: 19-06034-003

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
7:15 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
7:45 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2
8:15 AM 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 2
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
8:45 AM 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1 1 0 0 3 0 0 0 0 0 0 6 0 0 0 11

APPROACH %'s : 0.00% 50.00% 50.00% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 0 1 0 0 1 0 0 0 0 0 0 4 0 0 0 6
PEAK HR FACTOR : 0.000 0.000 0.250 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
4:30 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:45 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:15 PM 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 3
5:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 5 2 0 0 3 0 0 0 0 0 0 1 0 0 0 11

APPROACH %'s : 0.00% 71.43% 28.57% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 2 0 0 0 3 0 0 0 0 0 0 1 0 0 0 6
PEAK HR FACTOR : 0.00 0.250 0.000 0.000 0.000 0.750 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000

4axle
Vineyard Ave Vineyard Ave Arrow Route Arrow Route

0.250 0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.5000.250 0.750 0.250

07:30 AM - 08:30 AM

0.7500.250



Prepared by National Data & Surveying Services

ID: 19-06034-003 Day:
City: Rancho Cucamonga Date:

AM 119 830 190 0 AM

NOON 0 0 0 0 NOON

PM 109 518 116 0 PM

AM NOON PM PM NOON AM

0 2 1 0 0 201 0 222

2 565 0 656

0 0 0 0 1 135 0 188

117 0 171 1 TEV 3552 0 3449 0 0 0 0

558 0 627 2 PHF 0.86 0.94

68 0 50 0 0 1 2 0
AM NOON PM PM NOON AM

PM 0 67 750 140 PM

NOON 0 0 0 0 NOON

AM 0 56 443 105 AM

Peak Hour Turning Movement Count
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-004

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 6 13 15 0 3 20 8 0 5 19 8 0 12 13 3 0 125
7:15 AM 3 31 7 0 7 34 15 0 12 23 11 0 9 27 6 0 185
7:30 AM 13 42 8 0 12 44 29 0 20 38 23 0 8 27 23 0 287
7:45 AM 15 46 11 0 10 35 27 0 21 37 28 0 6 47 32 0 315
8:00 AM 19 37 9 0 8 28 9 0 5 28 28 0 10 18 4 0 203
8:15 AM 8 18 5 0 0 19 5 0 8 26 21 0 7 15 4 0 136
8:30 AM 5 17 5 0 1 32 4 0 5 15 7 0 3 18 2 0 114
8:45 AM 0 22 5 0 3 19 3 0 2 36 3 0 7 20 0 0 120

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 69 226 65 0 44 231 100 0 78 222 129 0 62 185 74 0 1485

APPROACH %'s : 19.17% 62.78% 18.06% 0.00% 11.73% 61.60% 26.67% 0.00% 18.18% 51.75% 30.07% 0.00% 19.31% 57.63% 23.05% 0.00%
PEAK HR : 07:15 AM 38 37 44 07:45 AM TOTAL

PEAK HR VOL : 50 156 35 0 37 141 80 0 58 126 90 0 33 119 65 0 990
PEAK HR FACTOR : 0.658 0.848 0.795 0.000 0.771 0.801 0.690 0.000 0.690 0.829 0.804 0.000 0.825 0.633 0.508 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 8 45 8 0 3 32 12 0 14 36 8 0 11 28 6 0 211
4:15 PM 9 49 10 0 2 34 4 0 5 40 9 0 7 20 2 0 191
4:30 PM 9 37 15 0 1 33 6 0 10 39 9 0 15 38 7 0 219
4:45 PM 12 55 4 0 0 44 6 0 9 41 10 0 14 28 5 0 228
5:00 PM 4 51 7 0 2 38 4 0 14 33 10 0 6 41 4 0 214
5:15 PM 5 45 10 0 0 35 5 0 10 47 14 0 10 35 2 0 218
5:30 PM 18 48 4 0 0 47 2 0 8 49 10 0 11 39 6 0 242
5:45 PM 5 55 10 0 0 33 2 0 3 32 14 0 6 29 3 0 192

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 70 385 68 0 8 296 41 0 73 317 84 0 80 258 35 0 1715

APPROACH %'s : 13.38% 73.61% 13.00% 0.00% 2.32% 85.80% 11.88% 0.00% 15.40% 66.88% 17.72% 0.00% 21.45% 69.17% 9.38% 0.00%
PEAK HR : 04:45 PM 292 289 296 05:30 PM TOTAL

PEAK HR VOL : 39 199 25 0 2 164 17 0 41 170 44 0 41 143 17 0 902
PEAK HR FACTOR : 0.542 0.905 0.625 0.000 0.250 0.872 0.708 0.000 0.732 0.867 0.786 0.000 0.732 0.872 0.708 0.000

0.786

Total

0.9320.898

  WESTBOUND

0.897

PM

AM

07:15 AM - 08:15 AM

  NORTHBOUND

0.837

  SOUTHBOUND

0.926 0.915

04:45 PM - 05:45 PM

  SOUTHBOUND

0.759 0.797

  EASTBOUND

  EASTBOUND

3/12/2019

9th St

  NORTHBOUND

9th St

0.638

  WESTBOUND

Baker Ave Baker Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-004

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 5 13 15 0 3 20 8 0 5 19 8 0 11 13 3 0 123
7:15 AM 3 30 7 0 7 32 15 0 11 23 10 0 8 25 6 0 177
7:30 AM 13 42 8 0 12 44 29 0 20 38 20 0 8 27 23 0 284
7:45 AM 15 46 10 0 10 35 27 0 21 36 28 0 5 47 32 0 312
8:00 AM 19 35 9 0 7 28 9 0 5 27 28 0 10 18 2 0 197
8:15 AM 8 16 5 0 0 19 5 0 6 25 21 0 7 15 4 0 131
8:30 AM 5 17 4 0 1 32 3 0 5 15 5 0 3 18 2 0 110
8:45 AM 0 22 5 0 3 18 3 0 2 33 3 0 7 20 0 0 116

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 68 221 63 0 43 228 99 0 75 216 123 0 59 183 72 0 1450

APPROACH %'s : 19.32% 62.78% 17.90% 0.00% 11.62% 61.62% 26.76% 0.00% 18.12% 52.17% 29.71% 0.00% 18.79% 58.28% 22.93% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 50 153 34 0 36 139 80 0 57 124 86 0 31 117 63 0 970
PEAK HR FACTOR : 0.66 0.832 0.850 0.000 0.750 0.790 0.690 0.000 0.679 0.816 0.768 0.000 0.775 0.622 0.492 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 8 43 8 0 3 32 12 0 14 35 8 0 11 28 6 0 208
4:15 PM 9 47 10 0 2 34 4 0 5 40 9 0 7 20 2 0 189
4:30 PM 9 37 15 0 1 33 6 0 10 39 9 0 15 38 7 0 219
4:45 PM 12 55 4 0 0 43 6 0 9 41 10 0 14 28 5 0 227
5:00 PM 4 51 7 0 2 37 4 0 13 33 10 0 6 41 4 0 212
5:15 PM 5 45 10 0 0 35 5 0 10 46 14 0 8 35 2 0 215
5:30 PM 18 48 4 0 0 47 2 0 8 49 10 0 11 39 6 0 242
5:45 PM 5 54 10 0 0 33 2 0 3 30 14 0 6 29 3 0 189

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 70 380 68 0 8 294 41 0 72 313 84 0 78 258 35 0 1701

APPROACH %'s : 13.51% 73.36% 13.13% 0.00% 2.33% 85.71% 11.95% 0.00% 15.35% 66.74% 17.91% 0.00% 21.02% 69.54% 9.43% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 39 199 25 0 2 162 17 0 40 169 44 0 39 143 17 0 896
PEAK HR FACTOR : 0.54 0.905 0.625 0.000 0.250 0.862 0.708 0.000 0.769 0.862 0.786 0.000 0.696 0.872 0.708 0.000

  EASTBOUND   WESTBOUND

0.9260.926 0.923 0.904 0.888

04:45 PM - 05:45 PM

PM
  NORTHBOUND   SOUTHBOUND

07:15 AM - 08:15 AM

0.7770.835 0.750 0.785 0.628

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Baker Ave Baker Ave 9th St 9th St



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-004

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 2
7:15 AM 0 1 0 0 0 2 0 0 1 0 1 0 1 2 0 0 8
7:30 AM 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 3
7:45 AM 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 2
8:00 AM 0 2 0 0 0 0 0 0 0 1 0 0 0 0 1 0 4
8:15 AM 0 2 0 0 0 0 0 0 2 1 0 0 0 0 0 0 5
8:30 AM 0 0 1 0 0 0 1 0 0 0 2 0 0 0 0 0 4
8:45 AM 0 0 0 0 0 1 0 0 0 3 0 0 0 0 0 0 4

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 5 1 0 0 3 1 0 3 6 6 0 3 2 1 0 32

APPROACH %'s : 14.29% 71.43% 14.29% 0.00% 0.00% 75.00% 25.00% 0.00% 20.00% 40.00% 40.00% 0.00% 50.00% 33.33% 16.67% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 3 0 0 0 2 0 0 1 2 4 0 2 2 1 0 17
PEAK HR FACTOR : 0.000 0.375 0.000 0.000 0.000 0.250 0.000 0.000 0.250 0.500 0.333 0.000 0.500 0.250 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3
4:15 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:00 PM 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 2
5:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 5 0 0 0 2 0 0 1 4 0 0 1 0 0 0 13

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 20.00% 80.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 0 2 0 0 1 1 0 0 1 0 0 0 5
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.250 0.250 0.000 0.000 0.250 0.000 0.000 0.000

2axle
Baker Ave Baker Ave 9th St 9th St

0.250 0.583 0.417

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.6250.500 0.500 0.250

07:15 AM - 08:15 AM

0.5310.375



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-004

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:00 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 2
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 3

APPROACH %'s : 0.00% 0.00% 100.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 3
PEAK HR FACTOR : 0.000 0.000 0.250 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1

APPROACH %'s : 100.00% 0.00% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000

3axle
Baker Ave Baker Ave 9th St 9th St

0.250 0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.2500.250

07:15 AM - 08:15 AM

0.3750.250



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-004

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

APPROACH %'s :
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

APPROACH %'s :
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4axle
Baker Ave Baker Ave 9th St 9th St

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

07:15 AM - 08:15 AM



Prepared by National Data & Surveying Services

ID: 19-06034-004 Day:
City: Rancho Cucamonga Date:

AM 80 141 37 0 AM

NOON 0 0 0 0 NOON

PM 17 164 2 0 PM

AM NOON PM PM NOON AM

0 1 0 0 0 17 0 65

1 143 0 119

0 0 0 0 0 41 0 33

58 0 41 0 TEV 990 0 902 0 0 0 0

126 0 170 1 PHF 0.79 0.93

90 0 44 0 0 0 1 0
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PM 0 39 199 25 PM
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-005

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 11 80 16 0 6 171 14 0 5 10 12 0 8 11 8 0 352
7:15 AM 8 116 24 0 10 167 13 0 2 29 8 0 8 30 4 0 419
7:30 AM 12 156 37 0 11 250 10 0 12 39 12 0 14 28 6 0 587
7:45 AM 35 138 45 0 22 288 10 0 9 32 9 0 16 37 6 0 647
8:00 AM 5 137 20 0 13 266 5 0 7 29 16 0 12 9 9 0 528
8:15 AM 7 120 32 0 15 193 11 0 3 25 3 0 5 11 7 0 432
8:30 AM 2 114 31 0 9 150 4 0 3 17 4 0 13 18 3 0 368
8:45 AM 6 134 33 0 9 128 7 0 8 30 2 0 10 10 7 0 384

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 86 995 238 0 95 1613 74 0 49 211 66 0 86 154 50 0 3717

APPROACH %'s : 6.52% 75.44% 18.04% 0.00% 5.33% 90.52% 4.15% 0.00% 15.03% 64.72% 20.25% 0.00% 29.66% 53.10% 17.24% 0.00%
PEAK HR : 07:30 AM 39 37 44 07:45 AM TOTAL

PEAK HR VOL : 59 551 134 0 61 997 36 0 31 125 40 0 47 85 28 0 2194
PEAK HR FACTOR : 0.421 0.883 0.744 0.000 0.693 0.865 0.818 0.000 0.646 0.801 0.625 0.000 0.734 0.574 0.778 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 7 171 30 0 8 127 11 0 15 33 10 0 26 22 24 0 484
4:15 PM 5 186 30 0 6 156 9 0 15 25 12 0 23 18 14 0 499
4:30 PM 9 224 32 0 8 148 10 0 16 23 9 0 22 36 19 0 556
4:45 PM 10 202 28 0 9 144 10 0 9 26 11 0 20 29 13 0 511
5:00 PM 9 224 23 0 5 146 9 0 12 28 4 0 28 34 24 0 546
5:15 PM 12 190 22 0 9 138 13 0 11 32 5 0 31 25 13 0 501
5:30 PM 14 240 20 0 1 174 13 0 14 30 12 0 21 28 13 0 580
5:45 PM 10 220 26 0 8 179 12 0 8 27 7 0 18 17 9 0 541

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 76 1657 211 0 54 1212 87 0 100 224 70 0 189 209 129 0 4218

APPROACH %'s : 3.91% 85.24% 10.85% 0.00% 3.99% 89.58% 6.43% 0.00% 25.38% 56.85% 17.77% 0.00% 35.86% 39.66% 24.48% 0.00%
PEAK HR : 05:00 PM 293 289 296 05:30 PM TOTAL

PEAK HR VOL : 45 874 91 0 23 637 47 0 45 117 28 0 98 104 59 0 2168
PEAK HR FACTOR : 0.804 0.910 0.875 0.000 0.639 0.890 0.904 0.000 0.804 0.914 0.583 0.000 0.790 0.765 0.615 0.000

0.848

Total

0.9340.848

  WESTBOUND

0.759

PM

AM

07:30 AM - 08:30 AM

  NORTHBOUND

0.853

  SOUTHBOUND

0.922 0.888

05:00 PM - 06:00 PM

  SOUTHBOUND

0.855 0.778

  EASTBOUND

  EASTBOUND

3/12/2019

9th St

  NORTHBOUND

9th St

0.678

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-005

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 9 75 16 0 6 168 14 0 5 10 12 0 6 9 7 0 337
7:15 AM 8 111 22 0 9 165 12 0 2 29 8 0 6 30 4 0 406
7:30 AM 12 153 32 0 11 245 9 0 12 39 12 0 8 28 6 0 567
7:45 AM 35 133 43 0 21 285 9 0 9 32 9 0 13 37 5 0 631
8:00 AM 5 135 19 0 13 261 5 0 7 27 15 0 10 8 9 0 514
8:15 AM 7 117 31 0 14 190 11 0 3 23 3 0 3 11 7 0 420
8:30 AM 2 109 30 0 9 144 4 0 2 17 4 0 11 18 3 0 353
8:45 AM 6 129 31 0 8 126 7 0 7 28 2 0 8 10 7 0 369

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 84 962 224 0 91 1584 71 0 47 205 65 0 65 151 48 0 3597

APPROACH %'s : 6.61% 75.75% 17.64% 0.00% 5.21% 90.72% 4.07% 0.00% 14.83% 64.67% 20.50% 0.00% 24.62% 57.20% 18.18% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 59 538 125 0 59 981 34 0 31 121 39 0 34 84 27 0 2132
PEAK HR FACTOR : 0.42 0.879 0.727 0.000 0.702 0.861 0.773 0.000 0.646 0.776 0.650 0.000 0.654 0.568 0.750 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 7 170 25 0 8 122 11 0 13 32 10 0 22 21 23 0 464
4:15 PM 5 185 26 0 6 153 9 0 15 25 12 0 22 18 12 0 488
4:30 PM 9 220 24 0 8 143 10 0 16 23 9 0 20 36 19 0 537
4:45 PM 9 202 20 0 8 144 10 0 9 26 11 0 15 29 11 0 494
5:00 PM 9 223 16 0 4 144 9 0 12 28 4 0 26 34 24 0 533
5:15 PM 12 189 21 0 8 136 13 0 11 31 5 0 24 24 11 0 485
5:30 PM 14 240 19 0 1 172 13 0 14 30 12 0 21 28 13 0 577
5:45 PM 10 219 23 0 7 178 12 0 8 25 7 0 16 17 9 0 531

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 75 1648 174 0 50 1192 87 0 98 220 70 0 166 207 122 0 4109

APPROACH %'s : 3.95% 86.87% 9.17% 0.00% 3.76% 89.69% 6.55% 0.00% 25.26% 56.70% 18.04% 0.00% 33.54% 41.82% 24.65% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 45 871 79 0 20 630 47 0 45 114 28 0 87 103 57 0 2126
PEAK HR FACTOR : 0.80 0.907 0.859 0.000 0.625 0.885 0.904 0.000 0.804 0.919 0.583 0.000 0.837 0.757 0.594 0.000

  EASTBOUND   WESTBOUND

0.9210.911 0.885 0.835 0.735

05:00 PM - 06:00 PM

PM
  NORTHBOUND   SOUTHBOUND

07:30 AM - 08:30 AM

0.8450.855 0.852 0.758 0.659

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave 9th St 9th St



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-005

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 2 5 0 0 0 2 0 0 0 0 0 0 0 2 1 0 12
7:15 AM 0 2 1 0 1 1 1 0 0 0 0 0 1 0 0 0 7
7:30 AM 0 3 1 0 0 4 0 0 0 0 0 0 0 0 0 0 8
7:45 AM 0 4 1 0 0 3 1 0 0 0 0 0 1 0 1 0 11
8:00 AM 0 2 1 0 0 3 0 0 0 2 0 0 1 1 0 0 10
8:15 AM 0 2 0 0 0 3 0 0 0 1 0 0 1 0 0 0 7
8:30 AM 0 5 1 0 0 5 0 0 1 0 0 0 1 0 0 0 13
8:45 AM 0 4 1 0 0 1 0 0 1 2 0 0 0 0 0 0 9

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 2 27 6 0 1 22 2 0 2 5 0 0 5 3 2 0 77

APPROACH %'s : 5.71% 77.14% 17.14% 0.00% 4.00% 88.00% 8.00% 0.00% 28.57% 71.43% 0.00% 0.00% 50.00% 30.00% 20.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 11 3 0 0 13 1 0 0 3 0 0 3 1 1 0 36
PEAK HR FACTOR : 0.000 0.688 0.750 0.000 0.000 0.813 0.250 0.000 0.000 0.375 0.000 0.000 0.750 0.250 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 1 2 0 0 5 0 0 2 1 0 0 3 1 1 0 16
4:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2
4:30 PM 0 3 3 0 0 4 0 0 0 0 0 0 1 0 0 0 11
4:45 PM 1 0 1 0 1 0 0 0 0 0 0 0 1 0 2 0 6
5:00 PM 0 1 1 0 1 1 0 0 0 0 0 0 1 0 0 0 5
5:15 PM 0 0 0 0 0 1 0 0 0 1 0 0 2 0 1 0 5
5:30 PM 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 2
5:45 PM 0 1 1 0 1 0 0 0 0 2 0 0 0 0 0 0 5

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 6 9 0 3 13 0 0 2 4 0 0 9 1 4 0 52

APPROACH %'s : 6.25% 37.50% 56.25% 0.00% 18.75% 81.25% 0.00% 0.00% 33.33% 66.67% 0.00% 0.00% 64.29% 7.14% 28.57% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 2 3 0 2 3 0 0 0 3 0 0 3 0 1 0 17
PEAK HR FACTOR : 0.00 0.500 0.750 0.000 0.500 0.750 0.000 0.000 0.000 0.375 0.000 0.000 0.375 0.000 0.250 0.000

2axle
Vineyard Ave Vineyard Ave 9th St 9th St

0.875 0.375 0.625

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.8500.625 0.625 0.375 0.333

07:30 AM - 08:30 AM

0.8180.700



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-005

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
7:15 AM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
7:30 AM 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 2
7:45 AM 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2
8:00 AM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
8:15 AM 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 2
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 4 2 0 0 0 1 0 0 1 1 0 2 0 0 0 11

APPROACH %'s : 0.00% 66.67% 33.33% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 50.00% 50.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 1 2 0 0 0 1 0 0 1 1 0 1 0 0 0 7
PEAK HR FACTOR : 0.000 0.250 0.500 0.000 0.000 0.000 0.250 0.000 0.000 0.250 0.250 0.000 0.250 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 2
4:30 PM 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 2
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 2 0 0 4 0 0 0 0 0 0 0 1 0 0 7

APPROACH %'s : 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0 3
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000

3axle
Vineyard Ave Vineyard Ave 9th St 9th St

0.250 0.500 0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.3750.500 0.250

07:30 AM - 08:30 AM

0.8750.375



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 9th St
City: Rancho Cucamonga Project ID: 19-06034-005

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2
7:15 AM 0 1 1 0 0 1 0 0 0 0 0 0 1 0 0 0 4
7:30 AM 0 0 3 0 0 1 0 0 0 0 0 0 6 0 0 0 10
7:45 AM 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 3
8:00 AM 0 0 0 0 0 2 0 0 0 0 0 0 1 0 0 0 3
8:15 AM 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 3
8:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2
8:45 AM 0 0 1 0 1 1 0 0 0 0 0 0 2 0 0 0 5

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 2 6 0 3 7 0 0 0 0 0 0 14 0 0 0 32

APPROACH %'s : 0.00% 25.00% 75.00% 0.00% 30.00% 70.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 1 4 0 2 3 0 0 0 0 0 0 9 0 0 0 19
PEAK HR FACTOR : 0.000 0.250 0.333 0.000 0.500 0.375 0.000 0.000 0.000 0.000 0.000 0.000 0.375 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 2 0 0 1 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 3 0 0 0 0 0 0 0 0 0 1 0 0 0 4
4:15 PM 0 1 3 0 0 1 0 0 0 0 0 0 0 0 2 0 7
4:30 PM 0 1 4 0 0 0 0 0 0 0 0 0 1 0 0 0 6
4:45 PM 0 0 7 0 0 0 0 0 0 0 0 0 4 0 0 0 11
5:00 PM 0 0 6 0 0 0 0 0 0 0 0 0 1 0 0 0 7
5:15 PM 0 1 1 0 1 0 0 0 0 0 0 0 5 0 1 0 9
5:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:45 PM 0 0 2 0 0 1 0 0 0 0 0 0 2 0 0 0 5

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 3 26 0 1 3 0 0 0 0 0 0 14 0 3 0 50

APPROACH %'s : 0.00% 10.34% 89.66% 0.00% 25.00% 75.00% 0.00% 0.00% 82.35% 0.00% 17.65% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 1 9 0 1 2 0 0 0 0 0 0 8 0 1 0 22
PEAK HR FACTOR : 0.00 0.250 0.375 0.000 0.250 0.500 0.000 0.000 0.000 0.000 0.000 0.000 0.400 0.000 0.250 0.000

4axle
Vineyard Ave Vineyard Ave 9th St 9th St

0.625 0.375

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.6110.417 0.750 0.375

07:30 AM - 08:30 AM

0.4750.417



Prepared by National Data & Surveying Services

ID: 19-06034-005 Day:
City: Rancho Cucamonga Date:
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-006

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 11 26 3 0 3 27 8 0 8 33 6 0 4 26 2 0 157
7:15 AM 23 23 9 0 11 46 9 0 5 46 8 0 6 45 7 0 238
7:30 AM 25 33 9 0 21 49 18 0 19 52 12 0 5 69 15 0 327
7:45 AM 17 48 11 0 24 41 15 0 15 77 11 0 7 67 24 0 357
8:00 AM 11 31 12 0 12 50 5 0 10 43 5 0 12 48 9 0 248
8:15 AM 10 15 8 0 8 30 11 0 4 54 2 0 2 45 5 0 194
8:30 AM 5 22 2 0 0 41 6 0 8 33 3 0 4 54 2 0 180
8:45 AM 11 18 6 0 3 22 9 0 4 40 3 0 3 31 2 0 152

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 113 216 60 0 82 306 81 0 73 378 50 0 43 385 66 0 1853

APPROACH %'s : 29.05% 55.53% 15.42% 0.00% 17.48% 65.25% 17.27% 0.00% 14.57% 75.45% 9.98% 0.00% 8.70% 77.94% 13.36% 0.00%
PEAK HR : 07:15 AM 38 37 44 07:45 AM TOTAL

PEAK HR VOL : 76 135 41 0 68 186 47 0 49 218 36 0 30 229 55 0 1170
PEAK HR FACTOR : 0.760 0.703 0.854 0.000 0.708 0.930 0.653 0.000 0.645 0.708 0.750 0.000 0.625 0.830 0.573 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 6 47 4 0 9 35 8 0 9 62 8 0 8 49 9 0 254
4:15 PM 5 43 6 0 1 43 9 0 13 55 10 0 7 38 11 0 241
4:30 PM 9 40 4 0 8 46 6 0 17 53 3 0 12 63 8 0 269
4:45 PM 6 51 5 0 8 48 13 0 15 44 8 0 10 63 13 0 284
5:00 PM 9 48 11 0 7 41 5 0 11 60 11 0 10 64 14 0 291
5:15 PM 9 37 8 0 8 45 9 0 15 61 12 0 9 59 11 0 283
5:30 PM 8 55 5 0 8 47 14 0 8 68 11 0 9 57 10 0 300
5:45 PM 6 49 11 0 5 39 5 0 14 70 9 0 9 45 7 0 269

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 58 370 54 0 54 344 69 0 102 473 72 0 74 438 83 0 2191

APPROACH %'s : 12.03% 76.76% 11.20% 0.00% 11.56% 73.66% 14.78% 0.00% 15.77% 73.11% 11.13% 0.00% 12.44% 73.61% 13.95% 0.00%
PEAK HR : 04:45 PM 292 289 296 05:30 PM TOTAL

PEAK HR VOL : 32 191 29 0 31 181 41 0 49 233 42 0 38 243 48 0 1158
PEAK HR FACTOR : 0.889 0.868 0.659 0.000 0.969 0.943 0.732 0.000 0.817 0.857 0.875 0.000 0.950 0.949 0.857 0.000

0.819

Total

0.9650.920

  WESTBOUND

0.935

PM

AM

07:15 AM - 08:15 AM

  NORTHBOUND

0.829

  SOUTHBOUND

0.926 0.917

04:45 PM - 05:45 PM

  SOUTHBOUND

0.855 0.735

  EASTBOUND

  EASTBOUND

3/12/2019

8th St

  NORTHBOUND

8th St

0.801

  WESTBOUND

Baker Ave Baker Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-006

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 11 26 2 0 3 26 8 0 8 32 6 0 4 26 0 0 152
7:15 AM 23 23 9 0 11 44 7 0 5 45 8 0 6 44 7 0 232
7:30 AM 25 33 9 0 20 48 18 0 19 52 12 0 5 69 15 0 325
7:45 AM 17 47 11 0 23 41 14 0 14 77 11 0 7 67 24 0 353
8:00 AM 11 30 12 0 12 50 5 0 10 43 5 0 12 46 9 0 245
8:15 AM 10 13 8 0 8 30 11 0 4 52 2 0 2 43 5 0 188
8:30 AM 4 22 1 0 0 39 6 0 7 31 2 0 4 52 2 0 170
8:45 AM 11 18 5 0 3 22 8 0 4 40 2 0 3 30 2 0 148

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 112 212 57 0 80 300 77 0 71 372 48 0 43 377 64 0 1813

APPROACH %'s : 29.40% 55.64% 14.96% 0.00% 17.51% 65.65% 16.85% 0.00% 14.46% 75.76% 9.78% 0.00% 8.88% 77.89% 13.22% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 76 133 41 0 66 183 44 0 48 217 36 0 30 226 55 0 1155
PEAK HR FACTOR : 0.76 0.707 0.854 0.000 0.717 0.915 0.611 0.000 0.632 0.705 0.750 0.000 0.625 0.819 0.573 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 6 45 4 0 9 35 8 0 9 62 8 0 7 48 9 0 250
4:15 PM 5 42 6 0 1 43 9 0 12 52 10 0 7 38 11 0 236
4:30 PM 9 40 4 0 8 46 6 0 17 51 3 0 12 61 8 0 265
4:45 PM 6 50 5 0 8 48 12 0 15 44 8 0 8 63 13 0 280
5:00 PM 9 48 11 0 7 39 5 0 11 59 11 0 10 64 14 0 288
5:15 PM 9 37 7 0 8 44 8 0 15 60 11 0 9 59 11 0 278
5:30 PM 8 54 5 0 8 47 14 0 8 68 11 0 9 56 9 0 297
5:45 PM 6 49 11 0 5 39 5 0 14 68 9 0 9 43 7 0 265

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 58 365 53 0 54 341 67 0 101 464 71 0 71 432 82 0 2159

APPROACH %'s : 12.18% 76.68% 11.13% 0.00% 11.69% 73.81% 14.50% 0.00% 15.88% 72.96% 11.16% 0.00% 12.14% 73.85% 14.02% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 32 189 28 0 31 178 39 0 49 231 41 0 36 242 47 0 1143
PEAK HR FACTOR : 0.89 0.875 0.636 0.000 0.969 0.927 0.696 0.000 0.817 0.849 0.932 0.000 0.900 0.945 0.839 0.000

  EASTBOUND   WESTBOUND

0.9620.915 0.899 0.922 0.923

04:45 PM - 05:45 PM

PM
  NORTHBOUND   SOUTHBOUND

07:15 AM - 08:15 AM

0.8180.833 0.852 0.738 0.793

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Baker Ave Baker Ave 8th St 8th St



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-006

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 1 0 0 1 0 0 0 1 0 0 0 0 2 0 5
7:15 AM 0 0 0 0 0 2 2 0 0 1 0 0 0 1 0 0 6
7:30 AM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2
7:45 AM 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 3
8:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0 0 3
8:15 AM 0 2 0 0 0 0 0 0 0 1 0 0 0 1 0 0 4
8:30 AM 0 0 1 0 0 2 0 0 1 2 1 0 0 1 0 0 8
8:45 AM 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 4 3 0 2 6 4 0 1 5 1 0 0 5 2 0 33

APPROACH %'s : 0.00% 57.14% 42.86% 0.00% 16.67% 50.00% 33.33% 0.00% 14.29% 71.43% 14.29% 0.00% 0.00% 71.43% 28.57% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 2 0 0 2 3 3 0 0 1 0 0 0 3 0 0 14
PEAK HR FACTOR : 0.000 0.500 0.000 0.000 0.500 0.375 0.375 0.000 0.000 0.250 0.000 0.000 0.000 0.375 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 2 0 0 0 0 0 0 0 0 0 0 1 1 0 0 4
4:15 PM 0 1 0 0 0 0 0 0 1 2 0 0 0 0 0 0 4
4:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
4:45 PM 0 1 0 0 0 0 1 0 0 0 0 0 2 0 0 0 4
5:00 PM 0 0 0 0 0 2 0 0 0 1 0 0 0 0 0 0 3
5:15 PM 0 0 1 0 0 1 0 0 0 0 1 0 0 0 0 0 3
5:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2
5:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0 0 3

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 5 1 0 0 3 1 0 1 5 1 0 3 5 0 0 25

APPROACH %'s : 0.00% 83.33% 16.67% 0.00% 0.00% 75.00% 25.00% 0.00% 14.29% 71.43% 14.29% 0.00% 37.50% 62.50% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 2 1 0 0 3 1 0 0 1 1 0 2 1 0 0 12
PEAK HR FACTOR : 0.00 0.500 0.250 0.000 0.000 0.375 0.250 0.000 0.000 0.250 0.250 0.000 0.250 0.250 0.000 0.000

2axle
Baker Ave Baker Ave 8th St 8th St

0.500 0.250 0.375

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.7500.750 0.500 0.500 0.375

07:15 AM - 08:15 AM

0.5830.500



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-006

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:30 AM 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2
8:45 AM 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 0 0 0 0 0 0 0 1 0 1 0 0 2 0 0 5

APPROACH %'s : 100.00% 0.00% 0.00% 0.00% 50.00% 0.00% 50.00% 0.00% 0.00% 100.00% 0.00% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 1 0 0 3 0 0 0 1 0 0 5

APPROACH %'s : 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 2
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000

3axle
Baker Ave Baker Ave 8th St 8th St

0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.2500.250 0.250

07:15 AM - 08:15 AM

0.250



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Baker Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-006

Control: 4-Way Stop Date:

NS/EW Streets:

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:15 AM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2
8:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 2

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PEAK HR FACTOR : 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 1 1 0 0 1 0 0 0 1 0 0 0 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
5:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 2

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000

4axle
Baker Ave Baker Ave 8th St 8th St

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.2500.250

07:15 AM - 08:15 AM



Prepared by National Data & Surveying Services

ID: 19-06034-006 Day:
City: Rancho Cucamonga Date:

AM 47 186 68 0 AM

NOON 0 0 0 0 NOON

PM 41 181 31 0 PM

AM NOON PM PM NOON AM

0 1 0 0 1 48 0 55

1 243 0 229

0 0 0 0 0 38 0 30

49 0 49 0 TEV 1170 0 1158 0 0 0 0

218 0 233 1 PHF 0.82 0.97
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-007

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 6 102 5 0 4 176 15 0 8 31 5 0 4 14 8 0 378
7:15 AM 7 115 5 0 4 166 10 0 17 37 9 0 6 39 7 0 422
7:30 AM 15 178 14 0 7 251 17 0 26 44 8 0 5 52 14 0 631
7:45 AM 10 176 7 0 14 265 25 0 26 73 14 0 8 70 11 0 699
8:00 AM 10 142 9 0 21 250 28 0 17 37 16 0 2 28 6 0 566
8:15 AM 11 138 8 0 7 173 18 0 25 40 4 0 5 28 5 0 462
8:30 AM 8 113 2 0 9 150 9 0 10 21 3 0 8 41 10 0 384
8:45 AM 10 152 7 0 6 118 13 0 10 31 7 0 6 23 7 0 390

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 77 1116 57 0 72 1549 135 0 139 314 66 0 44 295 68 0 3932

APPROACH %'s : 6.16% 89.28% 4.56% 0.00% 4.10% 88.21% 7.69% 0.00% 26.78% 60.50% 12.72% 0.00% 10.81% 72.48% 16.71% 0.00%
PEAK HR : 07:30 AM 39 37 44 07:45 AM TOTAL

PEAK HR VOL : 46 634 38 0 49 939 88 0 94 194 42 0 20 178 36 0 2358
PEAK HR FACTOR : 0.767 0.890 0.679 0.000 0.583 0.886 0.786 0.000 0.904 0.664 0.656 0.000 0.625 0.636 0.643 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 7 162 11 0 7 129 19 0 26 39 16 0 7 47 10 0 480
4:15 PM 10 230 11 0 5 178 21 0 19 40 8 0 5 30 5 0 562
4:30 PM 13 221 8 0 7 149 21 1 27 36 5 0 7 51 8 0 554
4:45 PM 10 202 5 0 9 148 18 0 22 33 7 0 5 57 4 0 520
5:00 PM 13 204 5 0 9 144 9 0 24 50 13 0 5 63 8 0 547
5:15 PM 13 237 3 0 4 174 16 0 16 51 11 0 12 52 13 0 602
5:30 PM 10 237 13 0 6 178 25 0 23 47 15 0 7 44 8 0 613
5:45 PM 4 200 7 0 9 181 17 0 34 45 14 0 8 34 9 0 562

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 80 1693 63 0 56 1281 146 1 191 341 89 0 56 378 65 0 4440

APPROACH %'s : 4.36% 92.21% 3.43% 0.00% 3.77% 86.32% 9.84% 0.07% 30.76% 54.91% 14.33% 0.00% 11.22% 75.75% 13.03% 0.00%
PEAK HR : 05:00 PM 293 289 296 05:30 PM TOTAL

PEAK HR VOL : 40 878 28 0 28 677 67 0 97 193 53 0 32 193 38 0 2324
PEAK HR FACTOR : 0.769 0.926 0.538 0.000 0.778 0.935 0.670 0.000 0.713 0.946 0.883 0.000 0.667 0.766 0.731 0.000

0.843

Total

0.9480.922

  WESTBOUND

0.854

PM

AM

07:30 AM - 08:30 AM

  NORTHBOUND

0.867

  SOUTHBOUND

0.910 0.923

05:00 PM - 06:00 PM

  SOUTHBOUND

0.885 0.730

  EASTBOUND

  EASTBOUND

3/12/2019

8th St

  NORTHBOUND

8th St

0.657

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-007

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 5 93 5 0 4 170 15 0 8 30 4 0 4 13 7 0 358
7:15 AM 7 109 4 0 4 163 10 0 17 37 9 0 6 38 7 0 411
7:30 AM 15 173 13 0 7 239 17 0 26 43 8 0 4 52 12 0 609
7:45 AM 10 169 7 0 14 260 25 0 26 72 14 0 8 70 11 0 686
8:00 AM 10 140 8 0 21 242 26 0 16 37 16 0 2 28 6 0 552
8:15 AM 10 134 6 0 7 171 17 0 25 39 2 0 3 28 4 0 446
8:30 AM 8 110 2 0 9 144 8 0 10 21 2 0 7 40 6 0 367
8:45 AM 10 147 6 0 6 112 13 0 10 30 7 0 5 22 7 0 375

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 75 1075 51 0 72 1501 131 0 138 309 62 0 39 291 60 0 3804

APPROACH %'s : 6.24% 89.51% 4.25% 0.00% 4.23% 88.09% 7.69% 0.00% 27.11% 60.71% 12.18% 0.00% 10.00% 74.62% 15.38% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 45 616 34 0 49 912 85 0 93 191 40 0 17 178 33 0 2293
PEAK HR FACTOR : 0.75 0.890 0.654 0.000 0.583 0.877 0.817 0.000 0.894 0.663 0.625 0.000 0.531 0.636 0.688 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 7 155 9 0 6 123 18 0 26 39 16 0 7 46 10 0 462
4:15 PM 10 223 10 0 4 174 20 0 19 38 8 0 5 30 5 0 546
4:30 PM 13 210 8 0 7 143 20 1 25 34 5 0 6 50 8 0 530
4:45 PM 10 195 5 0 9 143 18 0 22 32 7 0 5 55 3 0 504
5:00 PM 13 196 5 0 8 141 9 0 24 49 13 0 5 63 8 0 534
5:15 PM 12 235 3 0 4 165 16 0 15 51 10 0 12 52 13 0 588
5:30 PM 9 235 13 0 6 176 25 0 23 47 15 0 7 43 8 0 607
5:45 PM 3 197 7 0 9 178 17 0 33 45 14 0 8 33 9 0 553

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 77 1646 60 0 53 1243 143 1 187 335 88 0 55 372 64 0 4324

APPROACH %'s : 4.32% 92.32% 3.37% 0.00% 3.68% 86.32% 9.93% 0.07% 30.66% 54.92% 14.43% 0.00% 11.20% 75.76% 13.03% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 37 863 28 0 27 660 67 0 95 192 52 0 32 191 38 0 2282
PEAK HR FACTOR : 0.71 0.918 0.538 0.000 0.750 0.927 0.670 0.000 0.720 0.941 0.867 0.000 0.667 0.758 0.731 0.000

  EASTBOUND   WESTBOUND

0.9400.903 0.911 0.921 0.847

05:00 PM - 06:00 PM

PM
  NORTHBOUND   SOUTHBOUND

07:30 AM - 08:30 AM

0.8360.864 0.875 0.723 0.640

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave 8th St 8th St



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-007

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 1 8 0 0 0 2 0 0 0 1 1 0 0 1 1 0 15
7:15 AM 0 2 1 0 0 2 0 0 0 0 0 0 0 1 0 0 6
7:30 AM 0 3 0 0 0 4 0 0 0 1 0 0 1 0 0 0 9
7:45 AM 0 5 0 0 0 3 0 0 0 1 0 0 0 0 0 0 9
8:00 AM 0 2 0 0 0 3 2 0 1 0 0 0 0 0 0 0 8
8:15 AM 0 2 0 0 0 2 1 0 0 0 2 0 0 0 1 0 8
8:30 AM 0 3 0 0 0 4 1 0 0 0 1 0 0 0 3 0 12
8:45 AM 0 4 0 0 0 2 0 0 0 1 0 0 0 0 0 0 7

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 29 1 0 0 22 4 0 1 4 4 0 1 2 5 0 74

APPROACH %'s : 3.23% 93.55% 3.23% 0.00% 0.00% 84.62% 15.38% 0.00% 11.11% 44.44% 44.44% 0.00% 12.50% 25.00% 62.50% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 12 0 0 0 12 3 0 1 2 2 0 1 0 1 0 34
PEAK HR FACTOR : 0.000 0.600 0.000 0.000 0.000 0.750 0.375 0.000 0.250 0.500 0.250 0.000 0.250 0.000 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 4 1 0 1 5 1 0 0 0 0 0 0 1 0 0 13
4:15 PM 0 1 1 0 0 3 0 0 0 1 0 0 0 0 0 0 6
4:30 PM 0 5 0 0 0 5 0 0 1 1 0 0 0 1 0 0 13
4:45 PM 0 2 0 0 0 1 0 0 0 1 0 0 0 2 1 0 7
5:00 PM 0 2 0 0 0 2 0 0 0 1 0 0 0 0 0 0 5
5:15 PM 1 0 0 0 0 3 0 0 1 0 0 0 0 0 0 0 5
5:30 PM 0 2 0 0 0 1 0 0 0 0 0 0 0 1 0 0 4
5:45 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0 3

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 18 2 0 1 20 1 0 2 4 0 0 0 6 1 0 56

APPROACH %'s : 4.76% 85.71% 9.52% 0.00% 4.55% 90.91% 4.55% 0.00% 33.33% 66.67% 0.00% 0.00% 0.00% 85.71% 14.29% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 1 6 0 0 0 6 0 0 1 1 0 0 0 2 0 0 17
PEAK HR FACTOR : 0.25 0.750 0.000 0.000 0.000 0.500 0.000 0.000 0.250 0.250 0.000 0.000 0.000 0.500 0.000 0.000

2axle
Vineyard Ave Vineyard Ave 8th St 8th St

0.750 0.625 0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.8500.875 0.500 0.500 0.500

07:30 AM - 08:30 AM

0.9440.600



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-007

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
7:15 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 2
7:45 AM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
8:00 AM 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 2
8:15 AM 0 0 2 0 0 0 0 0 0 0 0 0 2 0 0 0 4
8:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 3
8:45 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 4 4 0 0 3 0 0 0 0 0 0 2 2 3 0 18

APPROACH %'s : 0.00% 50.00% 50.00% 0.00% 0.00% 100.00% 0.00% 0.00% 28.57% 28.57% 42.86% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 2 3 0 0 1 0 0 0 0 0 0 2 0 2 0 10
PEAK HR FACTOR : 0.000 0.250 0.375 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 1 0 0 1 0 1 0 0 1 0 0 0 0 0 0 4
4:30 PM 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 0 3
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
5:15 PM 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1 0 0 2 1 2 0 1 2 1 0 0 0 0 0 10

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 40.00% 20.00% 40.00% 0.00% 25.00% 50.00% 25.00% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 3
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.250 0.250 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000

3axle
Vineyard Ave Vineyard Ave 8th St 8th St

0.250 0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.3750.500 0.250

07:30 AM - 08:30 AM

0.6250.625



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 8th St
City: Rancho Cucamonga Project ID: 19-06034-007

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 3
7:15 AM 0 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 4
7:30 AM 0 2 1 0 0 8 0 0 0 0 0 0 0 0 0 0 11
7:45 AM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
8:00 AM 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4
8:15 AM 1 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 4
8:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2
8:45 AM 0 1 0 0 0 4 0 0 0 0 0 0 1 0 0 0 6

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 8 1 0 0 23 0 0 0 1 0 0 2 0 0 0 36

APPROACH %'s : 10.00% 80.00% 10.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 1 4 1 0 0 14 0 0 0 1 0 0 0 0 0 0 21
PEAK HR FACTOR : 0.250 0.500 0.250 0.000 0.000 0.438 0.000 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 1 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 3 1 0 0 1 0 0 0 0 0 0 0 0 0 0 5
4:15 PM 0 5 0 0 0 1 0 0 0 0 0 0 0 0 0 0 6
4:30 PM 0 6 0 0 0 1 0 0 0 0 0 0 1 0 0 0 8
4:45 PM 0 5 0 0 0 4 0 0 0 0 0 0 0 0 0 0 9
5:00 PM 0 6 0 0 0 1 0 0 0 0 0 0 0 0 0 0 7
5:15 PM 0 2 0 0 0 5 0 0 0 0 0 0 0 0 0 0 7
5:30 PM 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
5:45 PM 1 1 0 0 0 3 0 0 1 0 0 0 0 0 0 0 6

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 2 28 1 0 0 17 0 0 1 0 0 0 1 0 0 0 50

APPROACH %'s : 6.45% 90.32% 3.23% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 2 9 0 0 0 10 0 0 1 0 0 0 0 0 0 0 22
PEAK HR FACTOR : 0.50 0.375 0.000 0.000 0.000 0.500 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4axle
Vineyard Ave Vineyard Ave 8th St 8th St

0.438 0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.7860.458 0.500 0.250

07:30 AM - 08:30 AM

0.4770.500



Prepared by National Data & Surveying Services

ID: 19-06034-007 Day:
City: Rancho Cucamonga Date:

AM 88 939 49 0 AM
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 6th St
City: Ontario Project ID: 19-06034-008

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 7 110 8 0 15 152 16 0 5 22 4 0 18 39 13 0 409
7:15 AM 8 133 20 0 14 176 10 0 9 40 8 0 13 50 17 0 498
7:30 AM 12 175 17 0 23 225 18 0 14 43 18 0 17 53 28 0 643
7:45 AM 11 150 25 0 28 224 24 0 16 55 20 0 16 60 29 0 658
8:00 AM 17 139 15 0 18 212 18 0 18 50 10 0 14 50 5 0 566
8:15 AM 5 159 19 0 11 182 16 0 13 39 15 0 20 37 13 0 529
8:30 AM 6 111 17 0 14 124 17 0 8 30 7 0 14 32 13 0 393
8:45 AM 6 132 22 0 13 114 6 0 11 36 4 0 24 44 11 0 423

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 72 1109 143 0 136 1409 125 0 94 315 86 0 136 365 129 0 4119

APPROACH %'s : 5.44% 83.76% 10.80% 0.00% 8.14% 84.37% 7.49% 0.00% 18.99% 63.64% 17.37% 0.00% 21.59% 57.94% 20.48% 0.00%
PEAK HR : 07:30 AM 39 37 44 07:45 AM TOTAL

PEAK HR VOL : 45 623 76 0 80 843 76 0 61 187 63 0 67 200 75 0 2396
PEAK HR FACTOR : 0.662 0.890 0.760 0.000 0.714 0.937 0.792 0.000 0.847 0.850 0.788 0.000 0.838 0.833 0.647 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 10 180 23 0 27 131 12 0 12 50 10 0 23 63 13 0 554
4:15 PM 11 228 33 0 25 145 10 0 9 54 11 0 23 68 17 0 634
4:30 PM 11 248 22 0 18 123 13 0 8 48 13 0 23 68 7 0 602
4:45 PM 15 202 29 0 14 145 8 0 15 60 6 0 21 60 22 0 597
5:00 PM 10 211 23 0 17 150 14 0 11 62 13 0 29 75 23 0 638
5:15 PM 13 242 23 0 16 160 11 0 11 62 16 0 35 110 17 0 716
5:30 PM 13 236 17 0 26 156 13 0 16 58 11 0 23 84 25 0 678
5:45 PM 19 196 18 0 14 163 25 0 14 44 8 0 15 59 16 0 591

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 102 1743 188 0 157 1173 106 0 96 438 88 0 192 587 140 0 5010

APPROACH %'s : 5.02% 85.74% 9.25% 0.00% 10.93% 81.69% 7.38% 0.00% 15.43% 70.42% 14.15% 0.00% 20.89% 63.87% 15.23% 0.00%
PEAK HR : 04:45 PM 292 289 296 05:15 PM TOTAL

PEAK HR VOL : 51 891 92 0 73 611 46 0 53 242 46 0 108 329 87 0 2629
PEAK HR FACTOR : 0.850 0.920 0.793 0.000 0.702 0.955 0.821 0.000 0.828 0.976 0.719 0.000 0.771 0.748 0.870 0.000

0.910

Total

0.9180.958

  WESTBOUND

0.809

PM

AM

07:30 AM - 08:30 AM

  NORTHBOUND

0.912

  SOUTHBOUND

0.930 0.936

04:45 PM - 05:45 PM

  SOUTHBOUND

0.905 0.854

  EASTBOUND

  EASTBOUND

3/12/2019

6th St

  NORTHBOUND

6th St

0.814

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 6th St
City: Ontario Project ID: 19-06034-008

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 7 105 7 0 15 146 16 0 5 22 3 0 18 39 12 0 395
7:15 AM 8 127 18 0 14 169 8 0 8 40 8 0 11 48 17 0 476
7:30 AM 12 170 17 0 23 214 18 0 14 43 18 0 17 52 27 0 625
7:45 AM 11 144 25 0 28 218 24 0 15 55 20 0 14 59 29 0 642
8:00 AM 17 136 14 0 18 203 18 0 17 50 10 0 14 49 5 0 551
8:15 AM 5 151 17 0 11 176 16 0 13 39 15 0 20 37 13 0 513
8:30 AM 6 107 15 0 14 119 17 0 8 29 7 0 14 31 13 0 380
8:45 AM 6 127 22 0 13 106 6 0 11 36 4 0 23 43 11 0 408

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 72 1067 135 0 136 1351 123 0 91 314 85 0 131 358 127 0 3990

APPROACH %'s : 5.65% 83.75% 10.60% 0.00% 8.45% 83.91% 7.64% 0.00% 18.57% 64.08% 17.35% 0.00% 21.27% 58.12% 20.62% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 45 601 73 0 80 811 76 0 59 187 63 0 65 197 74 0 2331
PEAK HR FACTOR : 0.66 0.884 0.730 0.000 0.714 0.930 0.792 0.000 0.868 0.850 0.788 0.000 0.813 0.835 0.638 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 10 171 22 0 26 125 11 0 12 50 10 0 23 63 13 0 536
4:15 PM 11 219 32 0 25 142 10 0 9 53 11 0 23 68 17 0 620
4:30 PM 11 237 22 0 18 115 13 0 8 46 13 0 23 68 7 0 581
4:45 PM 15 193 29 0 14 141 7 0 15 60 6 0 21 60 22 0 583
5:00 PM 10 207 22 0 17 147 14 0 10 61 13 0 29 74 23 0 627
5:15 PM 13 240 22 0 16 151 10 0 11 62 16 0 35 110 17 0 703
5:30 PM 13 233 17 0 25 154 13 0 16 57 11 0 23 83 24 0 669
5:45 PM 19 192 18 0 14 160 25 0 14 44 8 0 15 59 16 0 584

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 102 1692 184 0 155 1135 103 0 95 433 88 0 192 585 139 0 4903

APPROACH %'s : 5.16% 85.54% 9.30% 0.00% 11.13% 81.48% 7.39% 0.00% 15.42% 70.29% 14.29% 0.00% 20.96% 63.86% 15.17% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 51 873 90 0 72 593 44 0 52 240 46 0 108 327 86 0 2582
PEAK HR FACTOR : 0.85 0.909 0.776 0.000 0.720 0.963 0.786 0.000 0.813 0.968 0.719 0.000 0.771 0.743 0.896 0.000

  EASTBOUND   WESTBOUND

0.9180.922 0.923 0.949 0.804

04:45 PM - 05:45 PM

PM
  NORTHBOUND   SOUTHBOUND

07:30 AM - 08:30 AM

0.9080.903 0.895 0.858 0.824

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave 6th St 6th St



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 6th St
City: Ontario Project ID: 19-06034-008

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 3 1 0 0 1 0 0 0 0 1 0 0 0 0 0 6
7:15 AM 0 2 2 0 0 5 2 0 1 0 0 0 2 2 0 0 16
7:30 AM 0 3 0 0 0 3 0 0 0 0 0 0 0 1 0 0 7
7:45 AM 0 4 0 0 0 4 0 0 1 0 0 0 2 1 0 0 12
8:00 AM 0 2 1 0 0 4 0 0 1 0 0 0 0 1 0 0 9
8:15 AM 0 3 1 0 0 4 0 0 0 0 0 0 0 0 0 0 8
8:30 AM 0 4 0 0 0 3 0 0 0 1 0 0 0 1 0 0 9
8:45 AM 0 4 0 0 0 2 0 0 0 0 0 0 1 1 0 0 8

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 25 5 0 0 26 2 0 3 1 1 0 5 7 0 0 75

APPROACH %'s : 0.00% 83.33% 16.67% 0.00% 0.00% 92.86% 7.14% 0.00% 60.00% 20.00% 20.00% 0.00% 41.67% 58.33% 0.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 12 2 0 0 15 0 0 2 0 0 0 2 3 0 0 36
PEAK HR FACTOR : 0.000 0.750 0.500 0.000 0.000 0.938 0.000 0.000 0.500 0.000 0.000 0.000 0.250 0.750 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 5 1 0 0 5 1 0 0 0 0 0 0 0 0 0 12
4:15 PM 0 3 0 0 0 2 0 0 0 1 0 0 0 0 0 0 6
4:30 PM 0 5 0 0 0 6 0 0 0 1 0 0 0 0 0 0 12
4:45 PM 0 2 0 0 0 0 1 0 0 0 0 0 0 0 0 0 3
5:00 PM 0 1 1 0 0 0 0 0 1 1 0 0 0 1 0 0 5
5:15 PM 0 0 1 0 0 2 1 0 0 0 0 0 0 0 0 0 4
5:30 PM 0 2 0 0 0 1 0 0 0 1 0 0 0 0 0 0 4
5:45 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 19 3 0 0 16 3 0 1 4 0 0 0 1 0 0 47

APPROACH %'s : 0.00% 86.36% 13.64% 0.00% 0.00% 84.21% 15.79% 0.00% 20.00% 80.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 5 2 0 0 3 2 0 1 2 0 0 0 1 0 0 16
PEAK HR FACTOR : 0.00 0.625 0.500 0.000 0.000 0.375 0.500 0.000 0.250 0.500 0.000 0.000 0.000 0.250 0.000 0.000

2axle
Vineyard Ave Vineyard Ave 6th St 6th St

0.938 0.500 0.417

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.8000.875 0.417 0.375 0.250

07:30 AM - 08:30 AM

0.7500.875



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 6th St
City: Ontario Project ID: 19-06034-008

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 2 0 0 0 1 0 0 0 0 0 0 0 0 1 0 4
7:15 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:30 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:45 AM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
8:00 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
8:15 AM 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 4
8:30 AM 0 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 3
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 8 2 0 0 5 0 0 0 0 0 0 0 0 1 0 16

APPROACH %'s : 0.00% 80.00% 20.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 5 0 0 0 3 0 0 0 0 0 0 0 0 0 0 8
PEAK HR FACTOR : 0.000 0.625 0.000 0.000 0.000 0.375 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:30 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
4:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:00 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
5:15 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
5:30 PM 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0 0 3
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1 0 0 1 4 0 0 0 1 0 0 0 1 0 0 8

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 20.00% 80.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 1 0 0 1 4 0 0 0 0 0 0 0 1 0 0 7
PEAK HR FACTOR : 0.00 0.250 0.000 0.000 0.250 0.500 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000

3axle
Vineyard Ave Vineyard Ave 6th St 6th St

0.375

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.5830.250 0.625 0.250

07:30 AM - 08:30 AM

0.5000.625



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 6th St
City: Ontario Project ID: 19-06034-008

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4
7:15 AM 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0 0 5
7:30 AM 0 2 0 0 0 8 0 0 0 0 0 0 0 0 1 0 11
7:45 AM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
8:00 AM 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 4
8:15 AM 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 4
8:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
8:45 AM 0 1 0 0 0 6 0 0 0 0 0 0 0 0 0 0 7

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 9 1 0 0 27 0 0 0 0 0 0 0 0 1 0 38

APPROACH %'s : 0.00% 90.00% 10.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 5 1 0 0 14 0 0 0 0 0 0 0 0 1 0 21
PEAK HR FACTOR : 0.000 0.417 0.250 0.000 0.000 0.438 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 1 2 0 0 1 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 4 0 0 1 1 0 0 0 0 0 0 0 0 0 0 6
4:15 PM 0 6 1 0 0 1 0 0 0 0 0 0 0 0 0 0 8
4:30 PM 0 6 0 0 0 2 0 0 0 0 0 0 0 0 0 0 8
4:45 PM 0 7 0 0 0 4 0 0 0 0 0 0 0 0 0 0 11
5:00 PM 0 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 4
5:15 PM 0 2 0 0 0 5 0 0 0 0 0 0 0 0 0 0 7
5:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 2
5:45 PM 0 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 6

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 31 1 0 1 18 0 0 0 0 0 0 0 0 1 0 52

APPROACH %'s : 0.00% 96.88% 3.13% 0.00% 5.26% 94.74% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 12 0 0 0 11 0 0 0 0 0 0 0 0 1 0 24
PEAK HR FACTOR : 0.00 0.429 0.000 0.000 0.000 0.550 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000

4axle
Vineyard Ave Vineyard Ave 6th St 6th St

0.438 0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.5450.429 0.550 0.250

07:30 AM - 08:30 AM

0.4770.375



Prepared by National Data & Surveying Services

ID: 19-06034-008 Day:
City: Ontario Date:

AM 76 843 80 0 AM

NOON 0 0 0 0 NOON

PM 46 611 73 0 PM

AM NOON PM PM NOON AM

0 2 1 0 0 87 0 75

2 329 0 200

0 0 0 0 1 108 0 67

61 0 53 1 TEV 2396 0 2629 0 0 0 0

187 0 242 2 PHF 0.91 0.92

63 0 46 0 0 1 2 0
AM NOON PM PM NOON AM

PM 0 51 891 92 PM

NOON 0 0 0 0 NOON

AM 0 45 623 76 AM

Peak Hour Turning Movement Count
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 4th St
City: Ontario Project ID: 19-06034-009

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 11 96 25 0 6 179 12 0 17 18 28 0 46 48 5 0 491
7:15 AM 17 157 19 0 7 203 23 0 14 30 25 0 59 65 7 0 626
7:30 AM 19 157 21 0 6 223 12 0 35 57 37 0 54 71 8 0 700
7:45 AM 29 152 40 0 12 238 11 0 23 46 35 0 50 58 15 0 709
8:00 AM 25 142 38 0 8 195 14 0 30 47 33 0 64 59 7 0 662
8:15 AM 28 151 29 0 14 183 19 0 30 42 22 0 52 45 5 0 620
8:30 AM 37 119 17 0 10 136 13 0 23 41 13 0 50 69 8 0 536
8:45 AM 16 129 34 0 9 122 12 0 26 20 23 0 35 56 7 0 489

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 182 1103 223 0 72 1479 116 0 198 301 216 0 410 471 62 0 4833

APPROACH %'s : 12.07% 73.14% 14.79% 0.00% 4.32% 88.72% 6.96% 0.00% 27.69% 42.10% 30.21% 0.00% 43.48% 49.95% 6.57% 0.00%
PEAK HR : 07:15 AM 38 37 44 07:45 AM TOTAL

PEAK HR VOL : 90 608 118 0 33 859 60 0 102 180 130 0 227 253 37 0 2697
PEAK HR FACTOR : 0.776 0.968 0.738 0.000 0.688 0.902 0.652 0.000 0.729 0.789 0.878 0.000 0.887 0.891 0.617 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 32 184 36 0 16 117 9 0 38 67 17 0 69 93 12 0 690
4:15 PM 30 263 49 0 8 145 22 0 39 55 26 0 50 88 17 0 792
4:30 PM 32 219 22 0 19 107 23 0 54 65 18 0 74 82 23 0 738
4:45 PM 37 235 39 0 15 134 26 0 38 56 25 0 62 84 16 0 767
5:00 PM 38 226 35 0 21 146 19 0 52 55 27 0 90 104 11 0 824
5:15 PM 36 228 31 0 30 158 21 0 43 75 18 0 92 138 14 0 884
5:30 PM 19 221 46 0 10 126 22 0 25 57 27 0 90 133 23 0 799
5:45 PM 39 227 36 0 15 118 19 0 37 49 22 0 55 88 17 0 722

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 263 1803 294 0 134 1051 161 0 326 479 180 0 582 810 133 0 6216

APPROACH %'s : 11.14% 76.40% 12.46% 0.00% 9.96% 78.08% 11.96% 0.00% 33.10% 48.63% 18.27% 0.00% 38.16% 53.11% 8.72% 0.00%
PEAK HR : 04:45 PM 292 289 296 05:15 PM TOTAL

PEAK HR VOL : 130 910 151 0 76 564 88 0 158 243 97 0 334 459 64 0 3274
PEAK HR FACTOR : 0.855 0.968 0.821 0.000 0.633 0.892 0.846 0.000 0.760 0.810 0.898 0.000 0.908 0.832 0.696 0.000

0.951

Total

0.9260.915

  WESTBOUND

0.871

PM

AM

07:15 AM - 08:15 AM

  NORTHBOUND

0.923

  SOUTHBOUND

0.957 0.871

04:45 PM - 05:45 PM

  SOUTHBOUND

0.912 0.798

  EASTBOUND

  EASTBOUND

3/12/2019

4th St

  NORTHBOUND

4th St

0.972

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 4th St
City: Ontario Project ID: 19-06034-009

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 11 89 25 0 6 170 12 0 16 18 26 0 44 47 5 0 469
7:15 AM 17 150 19 0 6 198 21 0 14 30 25 0 58 61 7 0 606
7:30 AM 19 150 19 0 6 213 12 0 35 57 37 0 53 69 8 0 678
7:45 AM 27 149 38 0 12 231 10 0 23 46 34 0 49 58 14 0 691
8:00 AM 24 137 37 0 7 187 14 0 30 43 31 0 64 54 7 0 635
8:15 AM 26 141 29 0 12 179 19 0 29 42 21 0 51 43 5 0 597
8:30 AM 34 116 17 0 9 133 13 0 21 40 12 0 48 65 8 0 516
8:45 AM 16 124 32 0 9 114 9 0 24 20 23 0 35 53 7 0 466

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 174 1056 216 0 67 1425 110 0 192 296 209 0 402 450 61 0 4658

APPROACH %'s : 12.03% 73.03% 14.94% 0.00% 4.18% 88.95% 6.87% 0.00% 27.55% 42.47% 29.99% 0.00% 44.03% 49.29% 6.68% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 87 586 113 0 31 829 57 0 102 176 127 0 224 242 36 0 2610
PEAK HR FACTOR : 0.81 0.977 0.743 0.000 0.646 0.897 0.679 0.000 0.729 0.772 0.858 0.000 0.875 0.877 0.643 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 31 176 36 0 16 114 9 0 37 64 17 0 67 90 12 0 669
4:15 PM 29 251 49 0 8 141 22 0 38 55 26 0 48 88 17 0 772
4:30 PM 32 213 22 0 19 101 23 0 52 64 18 0 74 81 23 0 722
4:45 PM 36 228 39 0 15 129 25 0 34 56 25 0 62 84 16 0 749
5:00 PM 37 225 35 0 21 144 19 0 51 54 27 0 90 103 11 0 817
5:15 PM 35 225 31 0 28 150 21 0 43 74 18 0 91 138 14 0 868
5:30 PM 19 220 45 0 10 124 22 0 24 57 27 0 89 131 23 0 791
5:45 PM 39 223 35 0 15 117 19 0 36 49 22 0 54 88 17 0 714

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 258 1761 292 0 132 1020 160 0 315 473 180 0 575 803 133 0 6102

APPROACH %'s : 11.16% 76.20% 12.64% 0.00% 10.06% 77.74% 12.20% 0.00% 32.54% 48.86% 18.60% 0.00% 38.05% 53.14% 8.80% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 127 898 150 0 74 547 87 0 152 241 97 0 332 456 64 0 3225
PEAK HR FACTOR : 0.86 0.985 0.833 0.000 0.661 0.912 0.870 0.000 0.745 0.814 0.898 0.000 0.912 0.826 0.696 0.000

  EASTBOUND   WESTBOUND

0.9290.969 0.889 0.907 0.877

04:45 PM - 05:45 PM

PM
  NORTHBOUND   SOUTHBOUND

07:15 AM - 08:15 AM

0.9440.918 0.906 0.785 0.965

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave 4th St 4th St



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 4th St
City: Ontario Project ID: 19-06034-009

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 6 0 0 0 2 0 0 1 0 1 0 1 1 0 0 12
7:15 AM 0 3 0 0 1 4 1 0 0 0 0 0 0 2 0 0 11
7:30 AM 0 5 1 0 0 3 0 0 0 0 0 0 1 2 0 0 12
7:45 AM 2 2 2 0 0 5 1 0 0 0 0 0 0 0 0 0 12
8:00 AM 0 4 1 0 0 4 0 0 0 3 0 0 0 5 0 0 17
8:15 AM 2 2 0 0 2 2 0 0 0 0 0 0 1 1 0 0 10
8:30 AM 2 3 0 0 1 1 0 0 1 0 0 0 1 4 0 0 13
8:45 AM 0 3 1 0 0 1 2 0 1 0 0 0 0 3 0 0 11

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 6 28 5 0 4 22 4 0 3 3 1 0 4 18 0 0 98

APPROACH %'s : 15.38% 71.79% 12.82% 0.00% 13.33% 73.33% 13.33% 0.00% 42.86% 42.86% 14.29% 0.00% 18.18% 81.82% 0.00% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 2 14 4 0 1 16 2 0 0 3 0 0 1 9 0 0 52
PEAK HR FACTOR : 0.250 0.700 0.500 0.000 0.250 0.800 0.500 0.000 0.000 0.250 0.000 0.000 0.250 0.450 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 3 0 0 0 2 0 0 1 3 0 0 1 2 0 0 12
4:15 PM 1 5 0 0 0 3 0 0 0 0 0 0 1 0 0 0 10
4:30 PM 0 1 0 0 0 5 0 0 1 0 0 0 0 0 0 0 7
4:45 PM 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
5:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:15 PM 1 1 0 0 0 3 0 0 0 1 0 0 1 0 0 0 7
5:30 PM 0 1 1 0 0 1 0 0 1 0 0 0 0 2 0 0 6
5:45 PM 0 2 1 0 0 -1 0 0 0 0 0 0 1 0 0 0 3

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 3 16 2 0 0 14 0 0 3 4 0 0 4 4 0 0 50

APPROACH %'s : 14.29% 76.19% 9.52% 0.00% 0.00% 100.00% 0.00% 0.00% 42.86% 57.14% 0.00% 0.00% 50.00% 50.00% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 2 5 1 0 0 5 0 0 1 1 0 0 1 2 0 0 18
PEAK HR FACTOR : 0.50 0.417 0.250 0.000 0.000 0.417 0.000 0.000 0.250 0.250 0.000 0.000 0.250 0.250 0.000 0.000

2axle
Vineyard Ave Vineyard Ave 4th St 4th St

0.792 0.250 0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.6430.500 0.417 0.500 0.375

07:15 AM - 08:15 AM

0.7650.833



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 4th St
City: Ontario Project ID: 19-06034-009

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
7:15 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 2
7:30 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
7:45 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2
8:00 AM 0 1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 3
8:15 AM 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0 0 5
8:30 AM 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 2
8:45 AM 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 8 0 0 1 6 0 0 1 0 2 0 0 1 1 0 20

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 14.29% 85.71% 0.00% 0.00% 33.33% 0.00% 66.67% 0.00% 0.00% 50.00% 50.00% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 4 0 0 1 1 0 0 0 0 1 0 0 1 1 0 9
PEAK HR FACTOR : 0.000 1.000 0.000 0.000 0.250 0.250 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.250 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 1 1 0 0 0 0 0 0 0 0 0 0 1 1 0 0 4
4:15 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2
5:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 2 0 0 1 2 0 0 0 0 0 0 2 1 0 0 9

APPROACH %'s : 33.33% 66.67% 0.00% 0.00% 33.33% 66.67% 0.00% 0.00% 66.67% 33.33% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 0 0 0 1 2 0 0 0 0 0 0 1 0 0 0 4
PEAK HR FACTOR : 0.00 0.000 0.000 0.000 0.250 0.500 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000

3axle
Vineyard Ave Vineyard Ave 4th St 4th St

0.500 0.250 0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.5000.375 0.250

07:15 AM - 08:15 AM

0.7501.000



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & 4th St
City: Ontario Project ID: 19-06034-009

Control: Signalized Date:

NS/EW Streets:

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 6 0 0 0 0 1 0 1 0 0 0 8
7:15 AM 0 3 0 0 0 1 1 0 0 0 0 0 1 1 0 0 7
7:30 AM 0 1 1 0 0 6 0 0 0 0 0 0 0 0 0 0 8
7:45 AM 0 0 0 0 0 2 0 0 0 0 1 0 1 0 0 0 4
8:00 AM 1 0 0 0 0 4 0 0 0 1 1 0 0 0 0 0 7
8:15 AM 0 5 0 0 0 0 0 0 1 0 1 0 0 1 0 0 8
8:30 AM 1 0 0 0 0 1 0 0 1 1 0 0 1 0 0 0 5
8:45 AM 0 2 1 0 0 6 1 0 0 0 0 0 0 0 0 0 10

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 2 11 2 0 0 26 2 0 2 2 4 0 4 2 0 0 57

APPROACH %'s : 13.33% 73.33% 13.33% 0.00% 0.00% 92.86% 7.14% 0.00% 25.00% 25.00% 50.00% 0.00% 66.67% 33.33% 0.00% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 1 4 1 0 0 13 1 0 0 1 2 0 2 1 0 0 26
PEAK HR FACTOR : 0.250 0.333 0.250 0.000 0.000 0.542 0.250 0.000 0.000 0.250 0.500 0.000 0.500 0.250 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 0 0 1 2 0 0 2 2 1 0 2 2 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 4 0 0 0 1 0 0 0 0 0 0 0 0 0 0 5
4:15 PM 0 6 0 0 0 1 0 0 1 0 0 0 1 0 0 0 9
4:30 PM 0 5 0 0 0 1 0 0 1 1 0 0 0 1 0 0 9
4:45 PM 0 4 0 0 0 4 1 0 4 0 0 0 0 0 0 0 13
5:00 PM 1 1 0 0 0 1 0 0 1 1 0 0 0 1 0 0 6
5:15 PM 0 2 0 0 1 4 0 0 0 0 0 0 0 0 0 0 7
5:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:45 PM 0 2 0 0 0 2 0 0 1 0 0 0 0 0 0 0 5

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 1 24 0 0 1 15 1 0 8 2 0 0 1 2 0 0 55

APPROACH %'s : 4.00% 96.00% 0.00% 0.00% 5.88% 88.24% 5.88% 0.00% 80.00% 20.00% 0.00% 0.00% 33.33% 66.67% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 1 7 0 0 1 10 1 0 5 1 0 0 0 1 0 0 27
PEAK HR FACTOR : 0.25 0.438 0.000 0.000 0.250 0.625 0.250 0.000 0.313 0.250 0.000 0.000 0.000 0.250 0.000 0.000

4axle
Vineyard Ave Vineyard Ave 4th St 4th St

0.583 0.375 0.375

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.5190.500 0.600 0.375 0.250

07:15 AM - 08:15 AM

0.8130.500



Prepared by National Data & Surveying Services

ID: 19-06034-009 Day:
City: Ontario Date:

AM 60 859 33 0 AM

NOON 0 0 0 0 NOON

PM 88 564 76 0 PM

AM NOON PM PM NOON AM

0 2 1 0 0 64 0 37

2 459 0 253

0 0 0 0 2 334 0 227

102 0 158 2 TEV 2697 0 3274 0 0 0 0

180 0 243 2 PHF 0.95 0.93

130 0 97 1 0 1 2 0
AM NOON PM PM NOON AM

PM 0 130 910 151 PM

NOON 0 0 0 0 NOON

AM 0 90 608 118 AM

Peak Hour Turning Movement Count
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03/12/2019

CONTROL

W
ESTB

O
U

N
D

07:15 AM - 08:15 AM

Cars (NOON)

Pedestrians (Crosswalks)

2axle (NOON)

331

C
O

U
N

T PER
IO

D
S

2axle (AM)

PE
A

K
 H

O
U

R
S

Cars (AM)

NONE

04:45 PM - 05:45 PM

747

1132

0

Signalized

4t
h 

St

EA
ST

B
O

U
N

D

Vineyard Ave

1216

0

Vineyard Ave

SOUTHBOUND

04:00 PM - 06:00 PM

NORTHBOUND

470

0

4th St

07:00 AM - 09:00 AM

NONE

403 0 677

NOONAM PM

0 

0 

0 

0 0 0 0 0 0 

0 0 0 0 0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

PM

AM
AM
NOON
PM

PM
NOON

AM
AM

NOON
PM

NOON

1
9
0

0
3
0

2 16 1

2 14 4

N/A
N/A
N/A

N/A
N/A
N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

224
242
36

127
176
102

57 82
9

31

87 586
113

N/A
N/A
N/A

N/A
N/A
N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

332
456
64

97
241
152

87 54
7

74

127
898
150

1
2
0

0
1
1

0 5 0

2 5 1

N
O

O
N

PM AM N
O

O
N

AM PM

N
O

O
N

AM PMN
O

O
N

PM AM

., ... '+ l.t 
t. 

<= .. 
.!) r ., c.-
~ .,, c::;> 



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Jay St
City: Ontario Project ID: 19-06034-010

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 2 139 23 7 1 257 1 1 0 0 2 0 2 0 1 0 436
7:15 AM 4 176 8 0 3 284 3 0 3 0 5 0 4 0 5 0 495
7:30 AM 4 211 10 2 6 320 3 0 0 0 1 0 1 0 3 0 561
7:45 AM 6 205 10 3 8 299 2 1 3 0 7 0 4 0 3 0 551
8:00 AM 10 214 12 4 1 303 2 0 2 0 4 0 2 0 4 0 558
8:15 AM 14 217 10 5 4 254 2 0 1 0 2 0 3 0 3 0 515
8:30 AM 2 158 9 2 3 199 2 1 2 0 1 0 7 0 6 0 392
8:45 AM 2 164 19 4 7 175 1 3 1 0 4 0 5 0 2 0 387

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 44 1484 101 27 33 2091 16 6 12 0 26 0 28 0 27 0 3895

APPROACH %'s : 2.66% 89.61% 6.10% 1.63% 1.54% 97.44% 0.75% 0.28% 31.58% 0.00% 68.42% 0.00% 50.91% 0.00% 49.09% 0.00%
PEAK HR : 07:30 AM 39 37 44 07:30 AM TOTAL

PEAK HR VOL : 34 847 42 14 19 1176 9 1 6 0 14 0 10 0 13 0 2185
PEAK HR FACTOR : 0.607 0.976 0.875 0.700 0.594 0.919 0.750 0.250 0.500 0.000 0.500 0.000 0.625 0.000 0.813 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 10 267 13 3 7 192 4 3 1 0 3 0 7 1 3 0 514
4:15 PM 12 316 11 8 0 207 3 0 1 1 8 0 13 0 7 0 587
4:30 PM 16 264 6 2 3 184 3 2 2 0 4 0 9 0 11 0 506
4:45 PM 15 316 10 1 2 231 7 0 1 0 5 0 16 0 8 0 612
5:00 PM 11 279 4 4 1 251 5 2 0 1 3 0 16 1 10 0 588
5:15 PM 11 292 3 3 4 247 6 3 4 1 4 0 8 1 9 0 596
5:30 PM 8 282 8 5 5 232 6 3 4 1 2 0 15 1 7 0 579
5:45 PM 12 310 10 8 5 197 3 0 1 0 1 0 10 0 7 0 564

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 95 2326 65 34 27 1741 37 13 14 4 30 0 94 4 62 0 4546

APPROACH %'s : 3.77% 92.30% 2.58% 1.35% 1.49% 95.76% 2.04% 0.72% 29.17% 8.33% 62.50% 0.00% 58.75% 2.50% 38.75% 0.00%
PEAK HR : 04:45 PM 292 289 296 04:45 PM TOTAL

PEAK HR VOL : 45 1169 25 13 12 961 24 8 9 3 14 0 55 3 34 0 2375
PEAK HR FACTOR : 0.750 0.925 0.625 0.650 0.600 0.957 0.857 0.667 0.563 0.750 0.700 0.000 0.859 0.750 0.850 0.000

0.974

Total

0.9700.722

  WESTBOUND

0.852

PM

AM

07:30 AM - 08:30 AM

  NORTHBOUND

0.952

  SOUTHBOUND

0.915 0.966

04:45 PM - 05:45 PM

  SOUTHBOUND

0.916 0.500

  EASTBOUND

  EASTBOUND

3/12/2019

Jay St

  NORTHBOUND

Jay St

0.821

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Jay St
City: Ontario Project ID: 19-06034-010

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 2 132 20 7 1 244 1 1 0 0 2 0 1 0 1 0 412
7:15 AM 4 169 7 0 2 279 3 0 3 0 5 0 3 0 5 0 480
7:30 AM 4 203 9 2 5 309 3 0 0 0 1 0 1 0 1 0 538
7:45 AM 6 200 9 3 8 292 2 1 3 0 7 0 1 0 1 0 533
8:00 AM 10 206 10 3 1 292 2 0 1 0 4 0 2 0 4 0 535
8:15 AM 14 208 8 5 4 247 2 0 1 0 2 0 2 0 2 0 495
8:30 AM 2 154 7 1 2 195 2 1 2 0 1 0 3 0 5 0 375
8:45 AM 2 157 15 4 6 168 1 3 1 0 4 0 3 0 2 0 366

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 44 1429 85 25 29 2026 16 6 11 0 26 0 16 0 21 0 3734

APPROACH %'s : 2.78% 90.27% 5.37% 1.58% 1.40% 97.54% 0.77% 0.29% 29.73% 0.00% 70.27% 0.00% 43.24% 0.00% 56.76% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 34 817 36 13 18 1140 9 1 5 0 14 0 6 0 8 0 2101
PEAK HR FACTOR : 0.61 0.982 0.900 0.650 0.563 0.922 0.750 0.250 0.417 0.000 0.500 0.000 0.750 0.000 0.500 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 10 258 9 3 7 188 4 3 1 0 3 0 7 1 3 0 497
4:15 PM 12 306 8 8 0 200 3 0 1 0 8 0 9 0 6 0 561
4:30 PM 16 256 5 2 3 179 3 2 2 0 4 0 8 0 11 0 491
4:45 PM 15 309 9 1 2 225 7 0 1 0 5 0 13 0 7 0 594
5:00 PM 11 274 2 4 1 249 5 2 0 1 3 0 10 1 10 0 573
5:15 PM 11 290 3 3 4 239 6 3 4 1 4 0 6 1 9 0 584
5:30 PM 8 280 7 5 5 228 6 3 4 1 2 0 15 1 7 0 572
5:45 PM 12 305 7 8 5 195 3 0 1 0 1 0 9 0 7 0 553

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 95 2278 50 34 27 1703 37 13 14 3 30 0 77 4 60 0 4425

APPROACH %'s : 3.87% 92.71% 2.04% 1.38% 1.52% 95.67% 2.08% 0.73% 29.79% 6.38% 63.83% 0.00% 54.61% 2.84% 42.55% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 45 1153 21 13 12 941 24 8 9 3 14 0 44 3 33 0 2323
PEAK HR FACTOR : 0.75 0.933 0.583 0.650 0.600 0.945 0.857 0.667 0.563 0.750 0.700 0.000 0.733 0.750 0.825 0.000

  EASTBOUND   WESTBOUND

0.9780.922 0.958 0.722 0.870

04:45 PM - 05:45 PM

PM
  NORTHBOUND   SOUTHBOUND

07:30 AM - 08:30 AM

0.9760.957 0.921 0.475 0.583

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave Jay St Jay St



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Jay St
City: Ontario Project ID: 19-06034-010

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 6 2 0 0 4 0 0 0 0 0 0 0 0 0 0 12
7:15 AM 0 3 0 0 0 4 0 0 0 0 0 0 0 0 0 0 7
7:30 AM 0 6 0 0 1 3 0 0 0 0 0 0 0 0 1 0 11
7:45 AM 0 4 0 0 0 4 0 0 0 0 0 0 3 0 2 0 13
8:00 AM 0 4 1 1 0 5 0 0 1 0 0 0 0 0 0 0 12
8:15 AM 0 3 1 0 0 4 0 0 0 0 0 0 1 0 0 0 9
8:30 AM 0 3 1 1 0 1 0 0 0 0 0 0 1 0 0 0 7
8:45 AM 0 6 0 0 0 1 0 0 0 0 0 0 2 0 0 0 9

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 35 5 2 1 26 0 0 1 0 0 0 7 0 3 0 80

APPROACH %'s : 0.00% 83.33% 11.90% 4.76% 3.70% 96.30% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 70.00% 0.00% 30.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 17 2 1 1 16 0 0 1 0 0 0 4 0 3 0 45
PEAK HR FACTOR : 0.000 0.708 0.500 0.250 0.250 0.800 0.000 0.000 0.250 0.000 0.000 0.000 0.333 0.000 0.375 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 4 1 0 0 2 0 0 0 0 0 0 0 0 0 0 7
4:15 PM 0 5 0 0 0 5 0 0 0 1 0 0 2 0 0 0 13
4:30 PM 0 2 0 0 0 4 0 0 0 0 0 0 0 0 0 0 6
4:45 PM 0 3 0 0 0 1 0 0 0 0 0 0 0 0 1 0 5
5:00 PM 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 3
5:15 PM 0 1 0 0 0 4 0 0 0 0 0 0 0 0 0 0 5
5:30 PM 0 2 0 0 0 1 0 0 0 0 0 0 0 0 0 0 3
5:45 PM 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 21 1 0 0 18 0 0 0 1 0 0 3 0 1 0 45

APPROACH %'s : 0.00% 95.45% 4.55% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 75.00% 0.00% 25.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 7 0 0 0 7 0 0 0 0 0 0 1 0 1 0 16
PEAK HR FACTOR : 0.00 0.583 0.000 0.000 0.000 0.438 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.250 0.000

2axle
Vineyard Ave Vineyard Ave Jay St Jay St

0.850 0.250 0.350

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.8000.583 0.438 0.500

07:30 AM - 08:30 AM

0.8650.833



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Jay St
City: Ontario Project ID: 19-06034-010

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 3
7:15 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
7:30 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
7:45 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:00 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
8:15 AM 0 2 0 0 0 1 0 0 0 0 0 0 0 0 1 0 4
8:30 AM 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 3
8:45 AM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 7 1 0 2 6 0 0 0 0 0 0 0 0 1 0 17

APPROACH %'s : 0.00% 87.50% 12.50% 0.00% 25.00% 75.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 5 0 0 0 3 0 0 0 0 0 0 0 0 1 0 9
PEAK HR FACTOR : 0.000 0.625 0.000 0.000 0.000 0.750 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
4:15 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1
4:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
5:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2
5:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 3 0 0 0 4 0 0 0 0 0 0 2 0 0 0 9

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 1 0 0 0 3 0 0 0 0 0 0 1 0 0 0 5
PEAK HR FACTOR : 0.00 0.250 0.000 0.000 0.000 0.750 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000

3axle
Vineyard Ave Vineyard Ave Jay St Jay St

0.750 0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.6250.250 0.750 0.250

07:30 AM - 08:30 AM

0.5630.625



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Jay St
City: Ontario Project ID: 19-06034-010

Control: Signalized Date:

NS/EW Streets:

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 8 0 0 0 0 0 0 1 0 0 0 9
7:15 AM 0 3 1 0 1 1 0 0 0 0 0 0 1 0 0 0 7
7:30 AM 0 1 1 0 0 7 0 0 0 0 0 0 0 0 1 0 10
7:45 AM 0 0 1 0 0 3 0 0 0 0 0 0 0 0 0 0 4
8:00 AM 0 3 1 0 0 5 0 0 0 0 0 0 0 0 0 0 9
8:15 AM 0 4 1 0 0 2 0 0 0 0 0 0 0 0 0 0 7
8:30 AM 0 1 1 0 0 1 0 0 0 0 0 0 3 0 1 0 7
8:45 AM 0 1 4 0 0 6 0 0 0 0 0 0 0 0 0 0 11

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 13 10 0 1 33 0 0 0 0 0 0 5 0 2 0 64

APPROACH %'s : 0.00% 56.52% 43.48% 0.00% 2.94% 97.06% 0.00% 0.00% 71.43% 0.00% 28.57% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 8 4 0 0 17 0 0 0 0 0 0 0 0 1 0 30
PEAK HR FACTOR : 0.000 0.500 1.000 0.000 0.000 0.607 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

1 2 1 0 1 3 0 0 0 1 0 0 2 1 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 4 3 0 0 1 0 0 0 0 0 0 0 0 0 0 8
4:15 PM 0 4 3 0 0 2 0 0 0 0 0 0 2 0 1 0 12
4:30 PM 0 6 1 0 0 1 0 0 0 0 0 0 0 0 0 0 8
4:45 PM 0 4 1 0 0 4 0 0 0 0 0 0 3 0 0 0 12
5:00 PM 0 3 2 0 0 1 0 0 0 0 0 0 5 0 0 0 11
5:15 PM 0 1 0 0 0 3 0 0 0 0 0 0 1 0 0 0 5
5:30 PM 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 3
5:45 PM 0 2 3 0 0 2 0 0 0 0 0 0 1 0 0 0 8

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 24 14 0 0 16 0 0 0 0 0 0 12 0 1 0 67

APPROACH %'s : 0.00% 63.16% 36.84% 0.00% 0.00% 100.00% 0.00% 0.00% 92.31% 0.00% 7.69% 0.00%
PEAK HR : 04:45 PM 292 289 296 TOTAL

PEAK HR VOL : 0 8 4 0 0 10 0 0 0 0 0 0 9 0 0 0 31
PEAK HR FACTOR : 0.00 0.500 0.500 0.000 0.000 0.625 0.000 0.000 0.000 0.000 0.000 0.000 0.450 0.000 0.000 0.000

4axle
Vineyard Ave Vineyard Ave Jay St Jay St

0.607 0.250

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:45 PM - 05:45 PM

0.6460.600 0.625 0.450

07:30 AM - 08:30 AM

0.7500.600



Prepared by National Data & Surveying Services

ID: 19-06034-010 Day:
City: Ontario Date:

AM 9 1176 19 1 AM

NOON 0 0 0 0 NOON

PM 24 961 12 8 PM

AM NOON PM PM NOON AM

0 3 1 0 0 34 0 13

1 3 0 0

0 0 0 0 2 55 0 10

6 0 9 0 TEV 2185 0 2375 0 0 0 0

0 0 3 1 PHF 0.97 0.97

14 0 14 0 0 1 2 1
AM NOON PM PM NOON AM

PM 13 45 1169 25 PM

NOON 0 0 0 0 NOON

AM 14 34 847 42 AM

Peak Hour Turning Movement Count
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Inland Empire Blvd
City: Ontario Project ID: 19-06034-011

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 159 18 0 4 265 0 0 0 0 0 0 8 0 3 0 457
7:15 AM 0 192 9 0 9 284 0 0 0 0 0 0 14 0 7 0 515
7:30 AM 0 225 13 0 4 317 0 0 0 0 0 0 16 0 3 0 578
7:45 AM 0 218 20 0 10 310 0 0 0 0 0 0 18 0 6 0 582
8:00 AM 0 229 17 0 11 303 0 0 0 0 0 0 19 0 12 0 591
8:15 AM 0 228 9 0 6 251 0 0 0 0 0 0 21 0 7 0 522
8:30 AM 0 173 11 0 6 199 0 4 0 0 0 0 11 0 10 0 414
8:45 AM 0 171 9 0 4 182 0 0 0 0 0 0 13 0 8 0 387

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1595 106 0 54 2111 0 4 0 0 0 0 120 0 56 0 4046

APPROACH %'s : 0.00% 93.77% 6.23% 0.00% 2.49% 97.33% 0.00% 0.18% 68.18% 0.00% 31.82% 0.00%
PEAK HR : 07:30 AM 39 37 44 08:00 AM TOTAL

PEAK HR VOL : 0 900 59 0 31 1181 0 0 0 0 0 0 74 0 28 0 2273
PEAK HR FACTOR : 0.000 0.983 0.738 0.000 0.705 0.931 0.000 0.000 0.000 0.000 0.000 0.000 0.881 0.000 0.583 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 286 17 0 5 195 0 0 0 0 0 0 24 0 9 0 536
4:15 PM 0 335 16 0 4 241 0 0 0 0 0 0 16 0 8 0 620
4:30 PM 0 292 16 0 3 199 0 0 0 0 0 0 29 0 11 0 550
4:45 PM 0 319 29 0 7 231 0 0 0 0 0 0 27 0 9 0 622
5:00 PM 0 277 16 0 3 275 0 0 0 0 0 0 44 0 18 0 633
5:15 PM 0 319 21 0 8 258 0 0 0 0 0 0 34 0 12 0 652
5:30 PM 0 274 19 0 5 234 0 0 0 0 0 0 45 0 7 0 584
5:45 PM 0 325 23 0 6 225 0 0 0 0 0 0 32 0 23 0 634

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 2427 157 0 41 1858 0 0 0 0 0 0 251 0 97 0 4831

APPROACH %'s : 0.00% 93.92% 6.08% 0.00% 2.16% 97.84% 0.00% 0.00% 72.13% 0.00% 27.87% 0.00%
PEAK HR : 05:00 PM 293 289 296 05:15 PM TOTAL

PEAK HR VOL : 0 1195 79 0 22 992 0 0 0 0 0 0 155 0 60 0 2503
PEAK HR FACTOR : 0.000 0.919 0.859 0.000 0.688 0.902 0.000 0.000 0.000 0.000 0.000 0.000 0.861 0.000 0.652 0.000

0.962

Total

0.960

  WESTBOUND

0.867

PM

AM

07:30 AM - 08:30 AM

  NORTHBOUND

0.975

  SOUTHBOUND

0.915 0.912

05:00 PM - 06:00 PM

  SOUTHBOUND

0.944

  EASTBOUND

  EASTBOUND

3/12/2019

Inland Empire Blvd

  NORTHBOUND

Inland Empire Blvd

0.823

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Inland Empire Blvd
City: Ontario Project ID: 19-06034-011

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 150 16 0 4 252 0 0 0 0 0 0 8 0 3 0 433
7:15 AM 0 181 7 0 9 277 0 0 0 0 0 0 12 0 7 0 493
7:30 AM 0 218 10 0 4 306 0 0 0 0 0 0 14 0 3 0 555
7:45 AM 0 211 19 0 9 301 0 0 0 0 0 0 17 0 6 0 563
8:00 AM 0 219 16 0 11 291 0 0 0 0 0 0 18 0 12 0 567
8:15 AM 0 216 7 0 6 243 0 0 0 0 0 0 18 0 7 0 497
8:30 AM 0 166 10 0 6 192 0 4 0 0 0 0 9 0 9 0 396
8:45 AM 0 163 7 0 4 173 0 0 0 0 0 0 11 0 7 0 365

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1524 92 0 53 2035 0 4 0 0 0 0 107 0 54 0 3869

APPROACH %'s : 0.00% 94.31% 5.69% 0.00% 2.53% 97.28% 0.00% 0.19% 66.46% 0.00% 33.54% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 864 52 0 30 1141 0 0 0 0 0 0 67 0 28 0 2182
PEAK HR FACTOR : 0.00 0.986 0.684 0.000 0.682 0.932 0.000 0.000 0.000 0.000 0.000 0.000 0.931 0.000 0.583 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 272 15 0 5 190 0 0 0 0 0 0 24 0 9 0 515
4:15 PM 0 323 13 0 4 229 0 0 0 0 0 0 16 0 8 0 593
4:30 PM 0 284 11 0 3 195 0 0 0 0 0 0 28 0 11 0 532
4:45 PM 0 309 26 0 7 223 0 0 0 0 0 0 26 0 9 0 600
5:00 PM 0 271 14 0 3 266 0 0 0 0 0 0 42 0 18 0 614
5:15 PM 0 317 18 0 8 248 0 0 0 0 0 0 34 0 12 0 637
5:30 PM 0 271 18 0 5 230 0 0 0 0 0 0 44 0 7 0 575
5:45 PM 0 319 18 0 6 222 0 0 0 0 0 0 32 0 21 0 618

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 2366 133 0 41 1803 0 0 0 0 0 0 246 0 95 0 4684

APPROACH %'s : 0.00% 94.68% 5.32% 0.00% 2.22% 97.78% 0.00% 0.00% 72.14% 0.00% 27.86% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 1178 68 0 22 966 0 0 0 0 0 0 152 0 58 0 2444
PEAK HR FACTOR : 0.00 0.923 0.944 0.000 0.688 0.908 0.000 0.000 0.000 0.000 0.000 0.000 0.864 0.000 0.690 0.000

  EASTBOUND   WESTBOUND

0.9590.924 0.918 0.875

05:00 PM - 06:00 PM

PM
  NORTHBOUND   SOUTHBOUND

07:30 AM - 08:30 AM

0.9620.974 0.944 0.792

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave Inland Empire Blvd Inland Empire Blvd



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Inland Empire Blvd
City: Ontario Project ID: 19-06034-011

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 7 2 0 0 4 0 0 0 0 0 0 0 0 0 0 13
7:15 AM 0 4 0 0 0 4 0 0 0 0 0 0 1 0 0 0 9
7:30 AM 0 6 1 0 0 3 0 0 0 0 0 0 0 0 0 0 10
7:45 AM 0 4 1 0 1 6 0 0 0 0 0 0 1 0 0 0 13
8:00 AM 0 6 0 0 0 5 0 0 0 0 0 0 0 0 0 0 11
8:15 AM 0 5 1 0 0 5 0 0 0 0 0 0 1 0 0 0 12
8:30 AM 0 6 1 0 0 2 0 0 0 0 0 0 1 0 0 0 10
8:45 AM 0 4 0 0 0 3 0 0 0 0 0 0 0 0 0 0 7

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 42 6 0 1 32 0 0 0 0 0 0 4 0 0 0 85

APPROACH %'s : 0.00% 87.50% 12.50% 0.00% 3.03% 96.97% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 21 3 0 1 19 0 0 0 0 0 0 2 0 0 0 46
PEAK HR FACTOR : 0.000 0.875 0.750 0.000 0.250 0.792 0.000 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 5 1 0 0 3 0 0 0 0 0 0 0 0 0 0 9
4:15 PM 0 5 2 0 0 7 0 0 0 0 0 0 0 0 0 0 14
4:30 PM 0 2 5 0 0 3 0 0 0 0 0 0 1 0 0 0 11
4:45 PM 0 3 2 0 0 1 0 0 0 0 0 0 0 0 0 0 6
5:00 PM 0 1 2 0 0 1 0 0 0 0 0 0 1 0 0 0 5
5:15 PM 0 1 1 0 0 5 0 0 0 0 0 0 0 0 0 0 7
5:30 PM 0 2 1 0 0 1 0 0 0 0 0 0 0 0 0 0 4
5:45 PM 0 2 4 0 0 0 0 0 0 0 0 0 0 0 1 0 7

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 21 18 0 0 21 0 0 0 0 0 0 2 0 1 0 63

APPROACH %'s : 0.00% 53.85% 46.15% 0.00% 0.00% 100.00% 0.00% 0.00% 66.67% 0.00% 33.33% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 6 8 0 0 7 0 0 0 0 0 0 1 0 1 0 23
PEAK HR FACTOR : 0.00 0.750 0.500 0.000 0.000 0.350 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.250 0.000

2axle
Vineyard Ave Vineyard Ave Inland Empire Blvd Inland Empire Blvd

0.714 0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.8210.583 0.350 0.500

07:30 AM - 08:30 AM

0.8850.857



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Inland Empire Blvd
City: Ontario Project ID: 19-06034-011

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
7:15 AM 0 2 0 0 0 1 0 0 0 0 0 0 1 0 0 0 4
7:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
7:45 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:00 AM 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 3
8:15 AM 0 2 1 0 0 1 0 0 0 0 0 0 0 0 0 0 4
8:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 8 1 0 0 6 0 0 0 0 0 0 1 0 0 0 16

APPROACH %'s : 0.00% 88.89% 11.11% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 4 1 0 0 4 0 0 0 0 0 0 0 0 0 0 9
PEAK HR FACTOR : 0.000 0.500 0.250 0.000 0.000 0.500 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 3
4:15 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 3
5:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
5:15 PM 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 2
5:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2
5:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 3 3 0 0 6 0 0 0 0 0 0 1 0 0 0 13

APPROACH %'s : 0.00% 50.00% 50.00% 0.00% 0.00% 100.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 0 1 0 0 3 0 0 0 0 0 0 1 0 0 0 5
PEAK HR FACTOR : 0.00 0.000 0.250 0.000 0.000 0.750 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.000 0.000

3axle
Vineyard Ave Vineyard Ave Inland Empire Blvd Inland Empire Blvd

0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.6250.250 0.750 0.250

07:30 AM - 08:30 AM

0.5630.417



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & Inland Empire Blvd
City: Ontario Project ID: 19-06034-011

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 9
7:15 AM 0 5 2 0 0 2 0 0 0 0 0 0 0 0 0 0 9
7:30 AM 0 1 2 0 0 7 0 0 0 0 0 0 2 0 0 0 12
7:45 AM 0 2 0 0 0 3 0 0 0 0 0 0 0 0 0 0 5
8:00 AM 0 3 1 0 0 5 0 0 0 0 0 0 1 0 0 0 10
8:15 AM 0 5 0 0 0 2 0 0 0 0 0 0 2 0 0 0 9
8:30 AM 0 1 0 0 0 4 0 0 0 0 0 0 1 0 1 0 7
8:45 AM 0 4 2 0 0 6 0 0 0 0 0 0 2 0 1 0 15

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 21 7 0 0 38 0 0 0 0 0 0 8 0 2 0 76

APPROACH %'s : 0.00% 75.00% 25.00% 0.00% 0.00% 100.00% 0.00% 0.00% 80.00% 0.00% 20.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 11 3 0 0 17 0 0 0 0 0 0 5 0 0 0 36
PEAK HR FACTOR : 0.000 0.550 0.375 0.000 0.000 0.607 0.000 0.000 0.000 0.000 0.000 0.000 0.625 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 1 3 0 0 0 0 0 0 2 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 8 0 0 0 1 0 0 0 0 0 0 0 0 0 0 9
4:15 PM 0 6 1 0 0 4 0 0 0 0 0 0 0 0 0 0 11
4:30 PM 0 6 0 0 0 1 0 0 0 0 0 0 0 0 0 0 7
4:45 PM 0 6 0 0 0 6 0 0 0 0 0 0 1 0 0 0 13
5:00 PM 0 5 0 0 0 7 0 0 0 0 0 0 1 0 0 0 13
5:15 PM 0 1 1 0 0 4 0 0 0 0 0 0 0 0 0 0 6
5:30 PM 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 3
5:45 PM 0 4 1 0 0 3 0 0 0 0 0 0 0 0 1 0 9

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 37 3 0 0 28 0 0 0 0 0 0 2 0 1 0 71

APPROACH %'s : 0.00% 92.50% 7.50% 0.00% 0.00% 100.00% 0.00% 0.00% 66.67% 0.00% 33.33% 0.00%
PEAK HR : 05:00 PM 293 289 296 TOTAL

PEAK HR VOL : 0 11 2 0 0 16 0 0 0 0 0 0 1 0 1 0 31
PEAK HR FACTOR : 0.00 0.550 0.500 0.000 0.000 0.571 0.000 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.250 0.000

4axle
Vineyard Ave Vineyard Ave Inland Empire Blvd Inland Empire Blvd

0.607 0.625

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

05:00 PM - 06:00 PM

0.5960.650 0.571 0.500

07:30 AM - 08:30 AM

0.7500.700



Prepared by National Data & Surveying Services

ID: 19-06034-011 Day:
City: Ontario Date:

AM 0 1181 31 0 AM

NOON 0 0 0 0 NOON

PM 0 992 22 0 PM
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 WB Ramps
City: Ontario Project ID: 19-06034-012

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 120 48 0 0 216 75 0 0 0 0 0 31 0 64 0 554
7:15 AM 0 136 50 0 0 235 83 0 0 0 0 0 32 0 62 0 598
7:30 AM 0 160 58 0 0 236 76 0 0 0 0 0 43 0 79 0 652
7:45 AM 0 171 48 0 0 303 70 0 0 0 0 0 39 0 67 0 698
8:00 AM 0 169 35 0 0 301 67 0 0 0 0 0 49 0 82 0 703
8:15 AM 0 168 42 0 0 238 32 0 0 0 0 0 35 0 68 0 583
8:30 AM 0 108 45 0 0 213 0 0 0 0 0 0 51 0 59 0 476
8:45 AM 0 118 47 0 0 215 0 0 0 0 0 0 37 0 63 0 480

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1150 373 0 0 1957 403 0 0 0 0 0 317 0 544 0 4744

APPROACH %'s : 0.00% 75.51% 24.49% 0.00% 0.00% 82.92% 17.08% 0.00% 36.82% 0.00% 63.18% 0.00%
PEAK HR : 07:15 AM 38 37 44 08:00 AM TOTAL

PEAK HR VOL : 0 636 191 0 0 1075 296 0 0 0 0 0 163 0 290 0 2651
PEAK HR FACTOR : 0.000 0.930 0.823 0.000 0.000 0.887 0.892 0.000 0.000 0.000 0.000 0.000 0.832 0.000 0.884 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 229 75 0 0 166 62 0 0 0 0 0 50 0 84 0 666
4:15 PM 0 228 66 0 0 178 72 0 0 0 0 0 62 0 111 0 717
4:30 PM 0 221 96 0 0 176 79 0 0 0 0 0 43 0 88 0 703
4:45 PM 0 256 74 0 0 183 82 0 0 0 0 0 55 0 95 0 745
5:00 PM 0 226 85 0 0 206 108 0 0 0 0 0 51 0 73 0 749
5:15 PM 0 221 92 0 0 221 105 0 0 0 0 0 56 0 108 0 803
5:30 PM 0 204 55 0 0 186 92 0 0 0 0 0 49 0 96 0 682
5:45 PM 0 224 66 0 0 176 87 0 0 0 0 0 49 0 111 0 713

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1809 609 0 0 1492 687 0 0 0 0 0 415 0 766 0 5778

APPROACH %'s : 0.00% 74.81% 25.19% 0.00% 0.00% 68.47% 31.53% 0.00% 35.14% 0.00% 64.86% 0.00%
PEAK HR : 04:30 PM 291 289 296 05:15 PM TOTAL

PEAK HR VOL : 0 924 347 0 0 786 374 0 0 0 0 0 205 0 364 0 3000
PEAK HR FACTOR : 0.000 0.902 0.904 0.000 0.000 0.889 0.866 0.000 0.000 0.000 0.000 0.000 0.915 0.000 0.843 0.000

0.943

Total

0.934

  WESTBOUND

0.867

PM

AM

07:15 AM - 08:15 AM

  NORTHBOUND

0.944

  SOUTHBOUND

0.963 0.890

04:30 PM - 05:30 PM

  SOUTHBOUND

0.919

  EASTBOUND

  EASTBOUND

3/12/2019

I-10 WB Ramps

  NORTHBOUND

I-10 WB Ramps

0.865

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 WB Ramps
City: Ontario Project ID: 19-06034-012

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 114 47 0 0 207 70 0 0 0 0 0 31 0 59 0 528
7:15 AM 0 128 50 0 0 230 80 0 0 0 0 0 32 0 58 0 578
7:30 AM 0 153 56 0 0 229 70 0 0 0 0 0 43 0 75 0 626
7:45 AM 0 165 47 0 0 298 67 0 0 0 0 0 38 0 66 0 681
8:00 AM 0 162 34 0 0 291 62 0 0 0 0 0 49 0 76 0 674
8:15 AM 0 158 40 0 0 226 32 0 0 0 0 0 33 0 65 0 554
8:30 AM 0 104 45 0 0 206 0 0 0 0 0 0 48 0 56 0 459
8:45 AM 0 111 45 0 0 203 0 0 0 0 0 0 36 0 59 0 454

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1095 364 0 0 1890 381 0 0 0 0 0 310 0 514 0 4554

APPROACH %'s : 0.00% 75.05% 24.95% 0.00% 0.00% 83.22% 16.78% 0.00% 37.62% 0.00% 62.38% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 608 187 0 0 1048 279 0 0 0 0 0 162 0 275 0 2559
PEAK HR FACTOR : 0.00 0.921 0.835 0.000 0.000 0.879 0.872 0.000 0.000 0.000 0.000 0.000 0.827 0.000 0.905 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 219 73 0 0 162 61 0 0 0 0 0 49 0 79 0 643
4:15 PM 0 217 63 0 0 173 66 0 0 0 0 0 62 0 106 0 687
4:30 PM 0 210 94 0 0 175 75 0 0 0 0 0 43 0 86 0 683
4:45 PM 0 248 73 0 0 174 81 0 0 0 0 0 54 0 90 0 720
5:00 PM 0 219 85 0 0 198 107 0 0 0 0 0 51 0 72 0 732
5:15 PM 0 218 92 0 0 216 98 0 0 0 0 0 55 0 107 0 786
5:30 PM 0 199 55 0 0 181 92 0 0 0 0 0 48 0 96 0 671
5:45 PM 0 213 66 0 0 174 86 0 0 0 0 0 49 0 111 0 699

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1743 601 0 0 1453 666 0 0 0 0 0 411 0 747 0 5621

APPROACH %'s : 0.00% 74.36% 25.64% 0.00% 0.00% 68.57% 31.43% 0.00% 35.49% 0.00% 64.51% 0.00%
PEAK HR : 04:30 PM 291 289 296 TOTAL

PEAK HR VOL : 0 895 344 0 0 763 361 0 0 0 0 0 203 0 355 0 2921
PEAK HR FACTOR : 0.00 0.902 0.915 0.000 0.000 0.883 0.843 0.000 0.000 0.000 0.000 0.000 0.923 0.000 0.829 0.000

  EASTBOUND   WESTBOUND

0.9290.965 0.895 0.861

04:30 PM - 05:30 PM

PM
  NORTHBOUND   SOUTHBOUND

07:15 AM - 08:15 AM

0.9390.938 0.909 0.874

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave I-10 WB Ramps I-10 WB Ramps



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 WB Ramps
City: Ontario Project ID: 19-06034-012

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 6 1 0 0 4 0 0 0 0 0 0 0 0 3 0 14
7:15 AM 0 5 0 0 0 4 1 0 0 0 0 0 0 0 0 0 10
7:30 AM 0 4 0 0 0 3 0 0 0 0 0 0 0 0 2 0 9
7:45 AM 0 5 1 0 0 3 2 0 0 0 0 0 1 0 0 0 12
8:00 AM 0 3 0 0 0 6 1 0 0 0 0 0 0 0 4 0 14
8:15 AM 0 3 2 0 0 6 0 0 0 0 0 0 1 0 2 0 14
8:30 AM 0 3 0 0 0 2 0 0 0 0 0 0 1 0 3 0 9
8:45 AM 0 5 1 0 0 4 0 0 0 0 0 0 1 0 0 0 11

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 34 5 0 0 32 4 0 0 0 0 0 4 0 14 0 93

APPROACH %'s : 0.00% 87.18% 12.82% 0.00% 0.00% 88.89% 11.11% 0.00% 22.22% 0.00% 77.78% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 17 1 0 0 16 4 0 0 0 0 0 1 0 6 0 45
PEAK HR FACTOR : 0.000 0.850 0.250 0.000 0.000 0.667 0.500 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.375 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 5 1 0 0 2 1 0 0 0 0 0 0 0 1 0 10
4:15 PM 0 5 2 0 0 3 4 0 0 0 0 0 0 0 2 0 16
4:30 PM 0 7 2 0 0 1 3 0 0 0 0 0 0 0 0 0 13
4:45 PM 0 4 0 0 0 1 0 0 0 0 0 0 1 0 1 0 7
5:00 PM 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0 0 5
5:15 PM 0 2 0 0 0 1 4 0 0 0 0 0 0 0 0 0 7
5:30 PM 0 4 0 0 0 1 0 0 0 0 0 0 0 0 0 0 5
5:45 PM 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 35 5 0 0 11 12 0 0 0 0 0 1 0 4 0 68

APPROACH %'s : 0.00% 87.50% 12.50% 0.00% 0.00% 47.83% 52.17% 0.00% 20.00% 0.00% 80.00% 0.00%
PEAK HR : 04:30 PM 291 289 296 TOTAL

PEAK HR VOL : 0 16 2 0 0 5 7 0 0 0 0 0 1 0 1 0 32
PEAK HR FACTOR : 0.00 0.571 0.250 0.000 0.000 0.625 0.438 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.250 0.000

2axle
Vineyard Ave Vineyard Ave I-10 WB Ramps I-10 WB Ramps

0.714 0.438

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:30 PM - 05:30 PM

0.6150.500 0.600 0.250

07:15 AM - 08:15 AM

0.8040.750



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 WB Ramps
City: Ontario Project ID: 19-06034-012

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 3
7:15 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 2
7:30 AM 0 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3
7:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
8:00 AM 0 1 0 0 0 2 0 0 0 0 0 0 0 0 0 0 3
8:15 AM 0 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 4
8:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 2
8:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 5 1 0 0 4 3 0 0 0 0 0 1 0 4 0 18

APPROACH %'s : 0.00% 83.33% 16.67% 0.00% 0.00% 57.14% 42.86% 0.00% 20.00% 0.00% 80.00% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 2 1 0 0 2 2 0 0 0 0 0 0 0 2 0 9
PEAK HR FACTOR : 0.000 0.500 0.250 0.000 0.000 0.250 0.500 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.500 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 3
4:15 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 4
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2
5:30 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
5:45 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 6 0 0 0 6 1 0 0 0 0 0 1 0 0 0 14

APPROACH %'s : 0.00% 100.00% 0.00% 0.00% 0.00% 85.71% 14.29% 0.00% 100.00% 0.00% 0.00% 0.00%
PEAK HR : 04:30 PM 291 289 296 TOTAL

PEAK HR VOL : 0 2 0 0 0 3 1 0 0 0 0 0 0 0 0 0 6
PEAK HR FACTOR : 0.00 0.250 0.000 0.000 0.000 0.375 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3axle
Vineyard Ave Vineyard Ave I-10 WB Ramps I-10 WB Ramps

0.500 0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:30 PM - 05:30 PM

0.3750.250 0.500

07:15 AM - 08:15 AM

0.7500.375



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 WB Ramps
City: Ontario Project ID: 19-06034-012

Control: Signalized Date:

NS/EW Streets:

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 5 4 0 0 0 0 0 0 0 0 0 9
7:15 AM 0 3 0 0 0 1 1 0 0 0 0 0 0 0 3 0 8
7:30 AM 0 2 1 0 0 4 5 0 0 0 0 0 0 0 2 0 14
7:45 AM 0 1 0 0 0 2 1 0 0 0 0 0 0 0 0 0 4
8:00 AM 0 3 1 0 0 2 4 0 0 0 0 0 0 0 2 0 12
8:15 AM 0 4 0 0 0 5 0 0 0 0 0 0 1 0 1 0 11
8:30 AM 0 1 0 0 0 4 0 0 0 0 0 0 1 0 0 0 6
8:45 AM 0 2 1 0 0 8 0 0 0 0 0 0 0 0 4 0 15

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 16 3 0 0 31 15 0 0 0 0 0 2 0 12 0 79

APPROACH %'s : 0.00% 84.21% 15.79% 0.00% 0.00% 67.39% 32.61% 0.00% 14.29% 0.00% 85.71% 0.00%
PEAK HR : 07:15 AM 38 37 44 TOTAL

PEAK HR VOL : 0 9 2 0 0 9 11 0 0 0 0 0 0 0 7 0 38
PEAK HR FACTOR : 0.000 0.750 0.500 0.000 0.000 0.563 0.550 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.583 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2 1 0 0 2 1 0 0 0 0 0 1 0 1 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 4 1 0 0 1 0 0 0 0 0 0 0 0 4 0 10
4:15 PM 0 4 1 0 0 2 2 0 0 0 0 0 0 0 3 0 12
4:30 PM 0 4 0 0 0 0 1 0 0 0 0 0 0 0 2 0 7
4:45 PM 0 2 1 0 0 6 1 0 0 0 0 0 0 0 4 0 14
5:00 PM 0 4 0 0 0 6 1 0 0 0 0 0 0 0 1 0 12
5:15 PM 0 1 0 0 0 3 2 0 0 0 0 0 1 0 1 0 8
5:30 PM 0 1 0 0 0 2 0 0 0 0 0 0 1 0 0 0 4
5:45 PM 0 5 0 0 0 2 1 0 0 0 0 0 0 0 0 0 8

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 25 3 0 0 22 8 0 0 0 0 0 2 0 15 0 75

APPROACH %'s : 0.00% 89.29% 10.71% 0.00% 0.00% 73.33% 26.67% 0.00% 11.76% 0.00% 88.24% 0.00%
PEAK HR : 04:30 PM 291 289 296 TOTAL

PEAK HR VOL : 0 11 1 0 0 15 5 0 0 0 0 0 1 0 8 0 41
PEAK HR FACTOR : 0.00 0.688 0.250 0.000 0.000 0.625 0.625 0.000 0.000 0.000 0.000 0.000 0.250 0.000 0.500 0.000

4axle
Vineyard Ave Vineyard Ave I-10 WB Ramps I-10 WB Ramps

0.556 0.583

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:30 PM - 05:30 PM

0.7320.750 0.714 0.563

07:15 AM - 08:15 AM

0.6790.688



Prepared by National Data & Surveying Services

ID: 19-06034-012 Day:
City: Ontario Date:
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National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 EB Ramps
City: Ontario Project ID: 19-06034-013

Control: Signalized Date:

NS/EW Streets:

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 122 79 0 112 140 0 0 49 0 72 0 0 0 0 0 574
7:15 AM 0 142 72 0 97 166 0 0 48 0 76 0 0 0 0 0 601
7:30 AM 0 163 81 0 93 178 0 0 50 1 67 0 0 0 0 0 633
7:45 AM 0 168 103 0 112 235 0 0 52 1 74 0 0 0 0 0 745
8:00 AM 0 152 71 0 104 246 0 0 54 0 87 0 0 0 0 0 714
8:15 AM 0 155 61 0 76 201 0 0 49 1 105 0 0 0 0 0 648
8:30 AM 0 117 59 1 66 195 0 0 38 0 84 0 0 0 0 0 560
8:45 AM 0 121 63 0 68 185 0 0 41 0 82 0 0 0 0 0 560

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1140 589 1 728 1546 0 0 381 3 647 0 0 0 0 0 5035

APPROACH %'s : 0.00% 65.90% 34.05% 0.06% 32.01% 67.99% 0.00% 0.00% 36.95% 0.29% 62.75% 0.00%
PEAK HR : 07:30 AM 39 37 44 07:45 AM TOTAL

PEAK HR VOL : 0 638 316 0 385 860 0 0 205 3 333 0 0 0 0 0 2740
PEAK HR FACTOR : 0.000 0.949 0.767 0.000 0.859 0.874 0.000 0.000 0.949 0.750 0.793 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 234 87 0 48 169 0 0 65 0 74 0 0 0 0 0 677
4:15 PM 0 238 70 0 38 197 0 0 62 0 63 0 0 0 0 0 668
4:30 PM 0 251 79 0 52 171 0 0 64 0 67 0 0 0 0 0 684
4:45 PM 0 265 89 0 51 183 0 0 69 0 59 0 0 0 0 0 716
5:00 PM 0 253 92 0 43 214 0 0 53 1 56 0 0 0 0 0 712
5:15 PM 0 236 76 0 51 221 0 0 72 2 74 0 0 0 0 0 732
5:30 PM 0 190 63 0 56 184 0 0 72 0 68 0 0 0 0 0 633
5:45 PM 0 241 67 0 42 190 0 0 53 0 79 0 0 0 0 0 672

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1908 623 0 381 1529 0 0 510 3 540 0 0 0 0 0 5494

APPROACH %'s : 0.00% 75.39% 24.61% 0.00% 19.95% 80.05% 0.00% 0.00% 48.43% 0.28% 51.28% 0.00%
PEAK HR : 04:30 PM 291 289 296 05:15 PM TOTAL

PEAK HR VOL : 0 1005 336 0 197 789 0 0 258 3 256 0 0 0 0 0 2844
PEAK HR FACTOR : 0.000 0.948 0.913 0.000 0.947 0.893 0.000 0.000 0.896 0.375 0.865 0.000 0.000 0.000 0.000 0.000

0.919

Total

0.9710.873

  WESTBOUND
PM

AM

07:30 AM - 08:30 AM

  NORTHBOUND

0.880

  SOUTHBOUND

0.947 0.906

04:30 PM - 05:30 PM

  SOUTHBOUND

0.889 0.873

  EASTBOUND

  EASTBOUND

3/12/2019

I-10 EB Ramps

  NORTHBOUND

I-10 EB Ramps

  WESTBOUND

Vineyard Ave Vineyard Ave



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 EB Ramps
City: Ontario Project ID: 19-06034-013

Control: Signalized Date:

NS/EW Streets:

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 115 78 0 107 136 0 0 48 0 70 0 0 0 0 0 554
7:15 AM 0 138 72 0 96 162 0 0 44 0 75 0 0 0 0 0 587
7:30 AM 0 158 80 0 91 174 0 0 48 1 67 0 0 0 0 0 619
7:45 AM 0 162 101 0 109 233 0 0 49 1 74 0 0 0 0 0 729
8:00 AM 0 148 70 0 99 241 0 0 51 0 87 0 0 0 0 0 696
8:15 AM 0 150 59 0 67 196 0 0 43 0 104 0 0 0 0 0 619
8:30 AM 0 114 56 1 62 188 0 0 37 0 83 0 0 0 0 0 541
8:45 AM 0 111 59 0 61 178 0 0 41 0 82 0 0 0 0 0 532

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1096 575 1 692 1508 0 0 361 2 642 0 0 0 0 0 4877

APPROACH %'s : 0.00% 65.55% 34.39% 0.06% 31.45% 68.55% 0.00% 0.00% 35.92% 0.20% 63.88% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 618 310 0 366 844 0 0 191 2 332 0 0 0 0 0 2663
PEAK HR FACTOR : 0.00 0.954 0.767 0.000 0.839 0.876 0.000 0.000 0.936 0.500 0.798 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 225 86 0 47 166 0 0 61 0 72 0 0 0 0 0 657
4:15 PM 0 229 68 0 37 193 0 0 57 0 60 0 0 0 0 0 644
4:30 PM 0 244 78 0 52 169 0 0 58 0 67 0 0 0 0 0 668
4:45 PM 0 258 89 0 46 177 0 0 67 0 57 0 0 0 0 0 694
5:00 PM 0 252 89 0 40 210 0 0 48 1 56 0 0 0 0 0 696
5:15 PM 0 236 75 0 47 219 0 0 68 2 74 0 0 0 0 0 721
5:30 PM 0 188 62 0 54 180 0 0 70 0 68 0 0 0 0 0 622
5:45 PM 0 232 67 0 41 189 0 0 50 0 78 0 0 0 0 0 657

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 1864 614 0 364 1503 0 0 479 3 532 0 0 0 0 0 5359

APPROACH %'s : 0.00% 75.22% 24.78% 0.00% 19.50% 80.50% 0.00% 0.00% 47.24% 0.30% 52.47% 0.00%
PEAK HR : 04:30 PM 291 289 296 TOTAL

PEAK HR VOL : 0 990 331 0 185 775 0 0 241 3 254 0 0 0 0 0 2779
PEAK HR FACTOR : 0.00 0.959 0.930 0.000 0.889 0.885 0.000 0.000 0.886 0.375 0.858 0.000 0.000 0.000 0.000 0.000

  EASTBOUND   WESTBOUND

0.9640.952 0.902 0.865

04:30 PM - 05:30 PM

PM
  NORTHBOUND   SOUTHBOUND

07:30 AM - 08:30 AM

0.9130.882 0.885 0.893

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019
Cars

Vineyard Ave Vineyard Ave I-10 EB Ramps I-10 EB Ramps



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 EB Ramps
City: Ontario Project ID: 19-06034-013

Control: Signalized Date:

NS/EW Streets:

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 7 1 0 1 3 0 0 1 0 0 0 0 0 0 0 13
7:15 AM 0 3 0 0 0 4 0 0 1 0 1 0 0 0 0 0 9
7:30 AM 0 3 0 0 0 3 0 0 0 0 0 0 0 0 0 0 6
7:45 AM 0 6 1 0 2 2 0 0 1 0 0 0 0 0 0 0 12
8:00 AM 0 3 1 0 3 3 0 0 0 0 0 0 0 0 0 0 10
8:15 AM 0 2 1 0 4 3 0 0 2 1 1 0 0 0 0 0 14
8:30 AM 0 2 1 0 2 2 0 0 1 0 0 0 0 0 0 0 8
8:45 AM 0 7 1 0 1 3 0 0 0 0 0 0 0 0 0 0 12

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 33 6 0 13 23 0 0 6 1 2 0 0 0 0 0 84

APPROACH %'s : 0.00% 84.62% 15.38% 0.00% 36.11% 63.89% 0.00% 0.00% 66.67% 11.11% 22.22% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 14 3 0 9 11 0 0 3 1 1 0 0 0 0 0 42
PEAK HR FACTOR : 0.000 0.583 0.750 0.000 0.563 0.917 0.000 0.000 0.375 0.250 0.250 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 5 0 0 0 1 0 0 1 0 1 0 0 0 0 0 8
4:15 PM 0 5 2 0 1 2 0 0 2 0 3 0 0 0 0 0 15
4:30 PM 0 6 0 0 0 2 0 0 3 0 0 0 0 0 0 0 11
4:45 PM 0 4 0 0 1 2 0 0 1 0 0 0 0 0 0 0 8
5:00 PM 0 1 3 0 0 1 0 0 1 0 0 0 0 0 0 0 6
5:15 PM 0 0 1 0 0 1 0 0 3 0 0 0 0 0 0 0 5
5:30 PM 0 1 1 0 0 1 0 0 2 0 0 0 0 0 0 0 5
5:45 PM 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 28 7 0 2 10 0 0 13 0 4 0 0 0 0 0 64

APPROACH %'s : 0.00% 80.00% 20.00% 0.00% 16.67% 83.33% 0.00% 0.00% 76.47% 0.00% 23.53% 0.00%
PEAK HR : 04:30 PM 291 289 296 TOTAL

PEAK HR VOL : 0 11 4 0 1 6 0 0 8 0 0 0 0 0 0 0 30
PEAK HR FACTOR : 0.00 0.458 0.333 0.000 0.250 0.750 0.000 0.000 0.667 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2axle
Vineyard Ave Vineyard Ave I-10 EB Ramps I-10 EB Ramps

0.714 0.313

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:30 PM - 05:30 PM

0.6820.625 0.583 0.667

07:30 AM - 08:30 AM

0.7500.607



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 EB Ramps
City: Ontario Project ID: 19-06034-013

Control: Signalized Date:

NS/EW Streets:

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1
7:15 AM 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
7:30 AM 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2
7:45 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
8:00 AM 0 0 0 0 1 1 0 0 1 0 0 0 0 0 0 0 3
8:15 AM 0 2 1 0 0 1 0 0 1 0 0 0 0 0 0 0 5
8:30 AM 0 0 0 0 0 2 0 0 0 0 1 0 0 0 0 0 3
8:45 AM 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 3 5 0 1 4 0 0 3 0 2 0 0 0 0 0 18

APPROACH %'s : 0.00% 37.50% 62.50% 0.00% 20.00% 80.00% 0.00% 0.00% 60.00% 0.00% 40.00% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 3 3 0 1 2 0 0 2 0 0 0 0 0 0 0 11
PEAK HR FACTOR : 0.000 0.375 0.750 0.000 0.250 0.500 0.000 0.000 0.500 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 2 1 0 0 2 0 0 0 0 1 0 0 0 0 0 6
4:15 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
4:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4:45 PM 0 1 0 0 0 2 0 0 1 0 0 0 0 0 0 0 4
5:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5:15 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
5:30 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
5:45 PM 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 2

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 5 1 0 1 6 0 0 1 0 2 0 0 0 0 0 16

APPROACH %'s : 0.00% 83.33% 16.67% 0.00% 14.29% 85.71% 0.00% 0.00% 33.33% 0.00% 66.67% 0.00%
PEAK HR : 04:30 PM 291 289 296 TOTAL

PEAK HR VOL : 0 1 0 0 1 2 0 0 1 0 0 0 0 0 0 0 5
PEAK HR FACTOR : 0.00 0.250 0.000 0.000 0.250 0.250 0.000 0.000 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3axle
Vineyard Ave Vineyard Ave I-10 EB Ramps I-10 EB Ramps

0.375 0.500

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:30 PM - 05:30 PM

0.3130.250 0.375 0.250

07:30 AM - 08:30 AM

0.5500.500



National Data & Surveying ServicesIntersection Turning Movement Count

Location: Vineyard Ave & I-10 EB Ramps
City: Ontario Project ID: 19-06034-013

Control: Signalized Date:

NS/EW Streets:

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

7:00 AM 0 0 0 0 4 1 0 0 0 0 1 0 0 0 0 0 6
7:15 AM 0 1 0 0 1 0 0 0 2 0 0 0 0 0 0 0 4
7:30 AM 0 1 0 0 2 1 0 0 2 0 0 0 0 0 0 0 6
7:45 AM 0 0 0 0 1 0 0 0 2 0 0 0 0 0 0 0 3
8:00 AM 0 1 0 0 1 1 0 0 2 0 0 0 0 0 0 0 5
8:15 AM 0 1 0 0 5 1 0 0 3 0 0 0 0 0 0 0 10
8:30 AM 0 1 2 0 2 3 0 0 0 0 0 0 0 0 0 0 8
8:45 AM 0 3 1 0 6 4 0 0 0 0 0 0 0 0 0 0 14

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 8 3 0 22 11 0 0 11 0 1 0 0 0 0 0 56

APPROACH %'s : 0.00% 72.73% 27.27% 0.00% 66.67% 33.33% 0.00% 0.00% 91.67% 0.00% 8.33% 0.00%
PEAK HR : 07:30 AM 39 37 44 TOTAL

PEAK HR VOL : 0 3 0 0 9 3 0 0 9 0 0 0 0 0 0 0 24
PEAK HR FACTOR : 0.000 0.750 0.000 0.000 0.450 0.750 0.000 0.000 0.750 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Headers NBL NBT NBR NBU SBL SBT SBR SBU EBL EBT EBR EBU WBL WBT WBR WBU

0 2.5 0.5 0 1 2 0 0 1.3 0.3 1.3 0 0 0 0 0
NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL

4:00 PM 0 2 0 0 1 0 0 0 3 0 0 0 0 0 0 0 6
4:15 PM 0 3 0 0 0 2 0 0 3 0 0 0 0 0 0 0 8
4:30 PM 0 1 1 0 0 0 0 0 3 0 0 0 0 0 0 0 5
4:45 PM 0 2 0 0 4 2 0 0 0 0 2 0 0 0 0 0 10
5:00 PM 0 0 0 0 3 3 0 0 4 0 0 0 0 0 0 0 10
5:15 PM 0 0 0 0 3 1 0 0 1 0 0 0 0 0 0 0 5
5:30 PM 0 1 0 0 2 1 0 0 0 0 0 0 0 0 0 0 4
5:45 PM 0 2 0 0 1 1 0 0 3 0 0 0 0 0 0 0 7

NL NT NR NU SL ST SR SU EL ET ER EU WL WT WR WU TOTAL
TOTAL VOLUMES : 0 11 1 0 14 10 0 0 17 0 2 0 0 0 0 0 55

APPROACH %'s : 0.00% 91.67% 8.33% 0.00% 58.33% 41.67% 0.00% 0.00% 89.47% 0.00% 10.53% 0.00%
PEAK HR : 04:30 PM 291 289 296 TOTAL

PEAK HR VOL : 0 3 1 0 10 6 0 0 8 0 2 0 0 0 0 0 30
PEAK HR FACTOR : 0.00 0.375 0.250 0.000 0.625 0.500 0.000 0.000 0.500 0.000 0.250 0.000 0.000 0.000 0.000 0.000

4axle
Vineyard Ave Vineyard Ave I-10 EB Ramps I-10 EB Ramps

0.500 0.750

AM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

PM
  NORTHBOUND   SOUTHBOUND   EASTBOUND   WESTBOUND

3/12/2019

04:30 PM - 05:30 PM

0.7500.500 0.667 0.625

07:30 AM - 08:30 AM

0.6000.750



Prepared by National Data & Surveying Services

ID: 19-06034-013 Day:
City: Ontario Date:
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Appendix B: 
PCE Calculations



NL 108 114 102 4 6 0 0 2 6
NT           674 680 664 8 12 2 4 0 0
NR 178 181 173 5 8 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 196 197 194 2 3 0 0 0 0
ST           863 871 854 7 11 0 0 2 6
SR 398 407 390 5 8 0 0 3 9
SU 0 0 0 0 0 0 0 0 0
EL 314 324 304 7 11 0 0 3 9
ET            544 559 523 17 26 2 4 2 6
ER 82 86 77 3 5 2 4 0 0
EU 0 0 0 0 0 0 0 0 0
WL 159 161 156 3 5 0 0 0 0
WT           962 971 945 17 26 0 0 0 0
WR 109 114 105 2 3 0 0 2 6
WU 0 0 0 0 0 0 0 0 0

NL 35 35 35 0 0 0 0 0 0
NT           90 92 87 3 5 0 0 0 0
NR 63 64 61 2 3 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 85 85 85 0 0 0 0 0 0
ST           97 97 97 0 0 0 0 0 0
SR 60 61 58 2 3 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 29 30 27 2 3 0 0 0 0
ET            541 549 528 11 17 2 4 0 0
ER 39 39 39 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 123 124 121 2 3 0 0 0 0
WT           665 671 653 12 18 0 0 0 0
WR 77 78 75 2 3 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Int ID 2
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - AM Peak Hour

Int ID 1
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

Existing (2023) - AM Peak Hour



NL 62 64 59 3 5 0 0 0 0
NT           480 487 469 9 14 2 4 0 0
NR 116 121 112 2 3 0 0 2 6
NU 0 0 0 0 0 0 0 0 0
SL 207 211 202 3 5 2 4 0 0
ST           899 908 889 6 9 2 4 2 6
SR 130 132 127 3 5 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 128 129 126 2 3 0 0 0 0
ET            603 608 593 10 15 0 0 0 0
ER 75 76 73 2 3 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 205 219 192 8 12 0 0 5 15
WT           709 714 700 9 14 0 0 0 0
WR 241 245 233 8 12 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 54 54 54 0 0 0 0 0 0
NT           170 172 166 4 6 0 0 0 0
NR 39 41 37 0 0 2 4 0 0
NU 0 0 0 0 0 0 0 0 0
SL 41 43 39 0 0 2 4 0 0
ST           154 156 151 3 5 0 0 0 0
SR 87 87 87 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 64 65 62 2 3 0 0 0 0
ET            137 139 134 3 5 0 0 0 0
ER 98 101 93 5 8 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 37 39 34 3 5 0 0 0 0
WT           130 132 127 3 5 0 0 0 0
WR 73 76 69 2 3 2 4 0 0
WU 0 0 0 0 0 0 0 0 0

Int ID 4
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

Int ID 3
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

3-Axel 
Trucks (Non-

PCE)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

Existing (2023) - AM Peak Hour

Existing (2023) - AM Peak Hour



NL 64 64 64 0 0 0 0 0 0
NT           598 610 582 12 18 2 4 2 6
NR 147 162 135 4 6 3 6 5 15
NU 0 0 0 0 0 0 0 0 0
SL 67 73 64 0 0 0 0 3 9
ST           1079 1095 1060 15 23 0 0 4 12
SR 41 44 37 2 3 2 4 0 0
SU 0 0 0 0 0 0 0 0 0
EL 34 34 34 0 0 0 0 0 0
ET            137 141 131 4 6 2 4 0 0
ER 45 47 43 0 0 2 4 0 0
EU 0 0 0 0 0 0 0 0 0
WL 53 77 37 4 6 2 4 10 30
WT           93 94 91 2 3 0 0 0 0
WR 32 33 30 2 3 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 83 83 83 0 0 0 0 0 0
NT           147 149 144 3 5 0 0 0 0
NR 45 45 45 0 0 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 75 77 72 3 5 0 0 0 0
ST           202 204 198 4 6 0 0 0 0
SR 52 54 48 4 6 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 54 56 52 0 0 2 4 0 0
ET            237 238 235 2 3 0 0 0 0
ER 39 39 39 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 33 33 33 0 0 0 0 0 0
WT           249 251 245 4 6 0 0 0 0
WR 60 60 60 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Int ID 5
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

Int ID 6
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - AM Peak Hour

Existing (2023) - AM Peak Hour



NL 51 55 49 0 0 0 0 2 6
NT           687 707 666 13 20 3 6 5 15
NR 43 51 37 0 0 4 8 2 6
NU 0 0 0 0 0 0 0 0 0
SL 53 53 53 0 0 0 0 0 0
ST           1016 1057 985 13 20 2 4 16 48
SR 96 98 92 4 6 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 103 104 101 2 3 0 0 0 0
ET            212 218 207 3 5 0 0 2 6
ER 47 49 44 3 5 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 24 28 19 2 3 3 6 0 0
WT           193 193 193 0 0 0 0 0 0
WR 41 45 36 2 3 3 6 0 0
WU 0 0 0 0 0 0 0 0 0

NL 49 49 49 0 0 0 0 0 0
NT           675 700 650 13 20 6 12 6 18
NR 84 90 79 3 5 0 0 2 6
NU 0 0 0 0 0 0 0 0 0
SL 87 87 87 0 0 0 0 0 0
ST           913 958 876 17 26 4 8 16 48
SR 83 83 83 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 67 69 64 3 5 0 0 0 0
ET            202 202 202 0 0 0 0 0 0
ER 69 69 69 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 74 76 71 3 5 0 0 0 0
WT           217 219 213 4 6 0 0 0 0
WR 82 86 80 0 0 0 0 2 6
WU 0 0 0 0 0 0 0 0 0

Int ID 8
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

Int ID 7
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - AM Peak Hour

Existing (2023) - AM Peak Hour



NL 99 105 94 3 5 0 0 2 6
NT           659 682 633 16 24 5 10 5 15
NR 130 137 123 5 8 0 0 2 6
NU 0 0 0 0 0 0 0 0 0
SL 38 41 34 2 3 2 4 0 0
ST           931 972 896 18 27 2 4 15 45
SR 67 73 62 3 5 0 0 2 6
SU 0 0 0 0 0 0 0 0 0
EL 111 111 111 0 0 0 0 0 0
ET            197 203 191 4 6 0 0 2 6
ER 143 151 138 0 0 2 4 3 9
EU 0 0 0 0 0 0 0 0 0
WL 247 254 242 2 3 0 0 3 9
WT           276 287 262 10 15 2 4 2 6
WR 41 43 39 0 0 2 4 0 0
WU 0 0 0 0 0 0 0 0 0

NL 53 54 51 2 3 0 0 0 0
NT           917 951 883 19 29 6 12 9 27
NR 47 59 39 3 5 0 0 5 15
NU 0 0 0 0 0 0 0 0 0
SL 23 24 21 2 3 0 0 0 0
ST           1273 1324 1232 18 27 4 8 19 57
SR 10 10 10 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 8 9 6 2 3 0 0 0 0
ET            0 0 0 0 0 0 0 0 0
ER 16 16 16 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 12 15 7 5 8 0 0 0 0
WT           0 0 0 0 0 0 0 0 0
WR 17 25 9 4 6 2 4 2 6
WU 0 0 0 0 0 0 0 0 0

Int ID 9
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

Int ID 10
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - AM Peak Hour

Existing (2023) - AM Peak Hour

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)



NL 0 0 0 0 0 0 0 0 0
NT           974 1015 934 23 35 5 10 12 36
NR 67 79 57 4 6 2 4 4 12
NU 0 0 0 0 0 0 0 0 0
SL 35 36 33 2 3 0 0 0 0
ST           1278 1332 1233 21 32 5 10 19 57
SR 0 0 0 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0 0
ET            0 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 82 96 73 3 5 0 0 6 18
WT           0 0 0 0 0 0 0 0 0
WR 31 31 31 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 0 0 0 0 0 0 0 0 0
NT           689 722 657 19 29 3 6 10 30
NR 209 218 202 2 3 2 4 3 9
NU 0 0 0 0 0 0 0 0 0
SL 0 0 0 0 0 0 0 0 0
ST           1163 1195 1132 18 27 3 6 10 30
SR 322 352 302 5 8 3 6 12 36
SU 0 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0 0
ET            0 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 177 178 175 2 3 0 0 0 0
WT           0 0 0 0 0 0 0 0 0
WR 315 338 297 7 11 3 6 8 24
WU 0 0 0 0 0 0 0 0 0

Int ID 11
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

Int ID 12
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - AM Peak Hour

Existing (2023) - AM Peak Hour

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 0 0 0 0 0 0 0 0 0
NT           692 712 668 16 24 4 8 4 12
NR 343 349 335 4 6 4 8 0 0
NU 0 0 0 0 0 0 0 0 0
SL 418 445 396 10 15 2 4 10 30
ST           931 948 912 12 18 3 6 4 12
SR 0 0 0 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 224 249 207 4 6 3 6 10 30
ET            5 6 3 2 3 0 0 0 0
ER 361 362 359 2 3 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 0 0 0 0 0 0 0 0 0
WT           0 0 0 0 0 0 0 0 0
WR 0 0 0 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Int ID 13
Total 

Vehicles 
(Non-PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

4-Axel 
Trucks (Non-

PCE)

Total 
Vehicles 

(PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - AM Peak Hour



NL 139 139 139 0 0 0 0 0 0
NT           756 762 748 7 11 0 0 1 3
NR 219 221 218 0 0 0 0 1 3
NU 0 0 0 0 0 0 0 0 0
SL 191 192 190 1 2 0 0 0 0
ST           532 540 524 5 8 1 2 2 6
SR 262 264 259 3 5 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 435 435 435 0 0 0 0 0 0
ET            1030 1036 1023 5 8 1 2 1 3
ER 130 134 127 1 2 1 2 1 3
EU 0 0 0 0 0 0 0 0 0
WL 228 228 228 0 0 0 0 0 0
WT           673 680 662 8 12 3 6 0 0
WR 177 177 177 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 27 27 27 0 0 0 0 0 0
NT           137 137 137 0 0 0 0 0 0
NR 73 73 73 0 0 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 47 48 46 1 2 0 0 0 0
ST           94 95 93 1 2 0 0 0 0
SR 33 33 33 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 42 42 42 0 0 0 0 0 0
ET            696 699 692 2 3 2 4 0 0
ER 22 23 21 1 2 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 70 70 70 0 0 0 0 0 0
WT           520 524 513 7 11 0 0 0 0
WR 93 93 93 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Existing (2023) - PM Peak Hour

Int ID 1
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - PM Peak Hour

Int ID 2
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)



NL 67 67 67 0 0 0 0 0 0
NT           750 755 746 2 3 0 0 2 6
NR 140 141 139 1 2 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 116 118 114 1 2 1 2 0 0
ST           518 527 511 3 5 1 2 3 9
SR 109 110 107 2 3 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 171 172 170 1 2 0 0 0 0
ET            627 631 621 4 6 2 4 0 0
ER 50 50 50 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 135 138 132 2 3 0 0 1 3
WT           565 567 562 3 5 0 0 0 0
WR 201 202 200 1 2 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 39 39 39 0 0 0 0 0 0
NT           199 199 199 0 0 0 0 0 0
NR 25 25 25 0 0 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 2 2 2 0 0 0 0 0 0
ST           164 165 162 2 3 0 0 0 0
SR 17 17 17 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 41 42 40 1 2 0 0 0 0
ET            170 171 169 1 2 0 0 0 0
ER 44 44 44 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 41 43 39 1 2 1 2 0 0
WT           143 143 143 0 0 0 0 0 0
WR 17 17 17 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Existing (2023) - PM Peak Hour

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - PM Peak Hour

Int ID 3
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)
Int ID 4

Total 
Vehicles 

(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)



NL 45 45 45 0 0 0 0 0 0
NT           874 877 871 2 3 0 0 1 3
NR 91 111 79 3 5 0 0 9 27
NU 0 0 0 0 0 0 0 0 0
SL 23 26 20 2 3 0 0 1 3
ST           637 645 630 3 5 2 4 2 6
SR 47 47 47 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 45 45 45 0 0 0 0 0 0
ET            117 119 114 3 5 0 0 0 0
ER 28 28 28 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 98 116 87 3 5 0 0 8 24
WT           104 105 103 0 0 1 2 0 0
WR 59 62 57 1 2 0 0 1 3
WU 0 0 0 0 0 0 0 0 0

NL 32 32 32 0 0 0 0 0 0
NT           191 192 189 2 3 0 0 0 0
NR 29 30 28 1 2 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 31 31 31 0 0 0 0 0 0
ST           181 183 178 3 5 0 0 0 0
SR 41 43 39 1 2 1 2 0 0
SU 0 0 0 0 0 0 0 0 0
EL 49 49 49 0 0 0 0 0 0
ET            233 235 231 1 2 1 2 0 0
ER 42 43 41 1 2 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 38 39 36 2 3 0 0 0 0
WT           243 244 242 1 2 0 0 0 0
WR 48 50 47 0 0 0 0 1 3
WU 0 0 0 0 0 0 0 0 0

Existing (2023) - PM Peak Hour

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)
Int ID 5

Total 
Vehicles 

(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

Existing (2023) - PM Peak Hour

Int ID 6
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 40 45 37 1 2 0 0 2 6
NT           878 899 863 6 9 0 0 9 27
NR 28 28 28 0 0 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 28 29 27 0 0 1 2 0 0
ST           677 701 660 6 9 1 2 10 30
SR 67 67 67 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 97 100 95 1 2 0 0 1 3
ET            193 194 192 1 2 0 0 0 0
ER 53 54 52 0 0 1 2 0 0
EU 0 0 0 0 0 0 0 0 0
WL 32 32 32 0 0 0 0 0 0
WT           193 194 191 2 3 0 0 0 0
WR 38 38 38 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 51 51 51 0 0 0 0 0 0
NT           891 919 873 5 8 1 2 12 36
NR 92 93 90 2 3 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 73 74 72 0 0 1 2 0 0
ST           611 639 593 3 5 4 8 11 33
SR 46 47 44 2 3 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 53 54 52 1 2 0 0 0 0
ET            242 243 240 2 3 0 0 0 0
ER 46 46 46 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 108 108 108 0 0 0 0 0 0
WT           329 331 327 1 2 1 2 0 0
WR 87 89 86 0 0 0 0 1 3
WU 0 0 0 0 0 0 0 0 0

Existing (2023) - PM Peak Hour

Int ID 7
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - PM Peak Hour

Int ID 8
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)



NL 130 133 127 2 3 0 0 1 3
NT           910 927 898 5 8 0 0 7 21
NR 151 152 150 1 2 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 76 79 74 0 0 1 2 1 3
ST           564 589 547 5 8 2 4 10 30
SR 88 90 87 0 0 0 0 1 3
SU 0 0 0 0 0 0 0 0 0
EL 158 169 152 1 2 0 0 5 15
ET            243 246 241 1 2 0 0 1 3
ER 97 97 97 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 334 336 332 1 2 1 2 0 0
WT           459 462 456 2 3 0 0 1 3
WR 64 64 64 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 58 58 58 0 0 0 0 0 0
NT           1169 1190 1153 7 11 1 2 8 24
NR 25 33 21 0 0 0 0 4 12
NU 0 0 0 0 0 0 0 0 0
SL 20 20 20 0 0 0 0 0 0
ST           961 988 941 7 11 3 6 10 30
SR 24 24 24 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 9 9 9 0 0 0 0 0 0
ET            3 3 3 0 0 0 0 0 0
ER 14 14 14 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 55 75 44 1 2 1 2 9 27
WT           3 3 3 0 0 0 0 0 0
WR 34 35 33 1 2 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Existing (2023) - PM Peak Hour

Int ID 9
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - PM Peak Hour

Int ID 10
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 0 0 0 0 0 0 0 0 0
NT           1195 1220 1178 6 9 0 0 11 33
NR 79 88 68 8 12 1 2 2 6
NU 0 0 0 0 0 0 0 0 0
SL 22 22 22 0 0 0 0 0 0
ST           992 1031 966 7 11 3 6 16 48
SR 0 0 0 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0 0
ET            0 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 155 159 152 1 2 1 2 1 3
WT           0 0 0 0 0 0 0 0 0
WR 60 63 58 1 2 0 0 1 3
WU 0 0 0 0 0 0 0 0 0

NL 0 0 0 0 0 0 0 0 0
NT           924 956 895 16 24 2 4 11 33
NR 347 350 344 2 3 0 0 1 3
NU 0 0 0 0 0 0 0 0 0
SL 0 0 0 0 0 0 0 0 0
ST           786 822 763 5 8 3 6 15 45
SR 374 389 361 7 11 1 2 5 15
SU 0 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0 0
ET            0 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 205 208 203 1 2 0 0 1 3
WT           0 0 0 0 0 0 0 0 0
WR 364 381 355 1 2 0 0 8 24
WU 0 0 0 0 0 0 0 0 0

Existing (2023) - PM Peak Hour

Int ID 11
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - PM Peak Hour

Int ID 12
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 0 0 0 0 0 0 0 0 0
NT           1005 1018 990 11 17 1 2 3 9
NR 336 340 331 4 6 0 0 1 3
NU 0 0 0 0 0 0 0 0 0
SL 197 219 185 1 2 1 2 10 30
ST           789 806 775 6 9 2 4 6 18
SR 0 0 0 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 258 279 241 8 12 1 2 8 24
ET            3 3 3 0 0 0 0 0 0
ER 256 260 254 0 0 0 0 2 6
EU 0 0 0 0 0 0 0 0 0
WL 0 0 0 0 0 0 0 0 0
WT           0 0 0 0 0 0 0 0 0
WR 0 0 0 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Existing (2023) - PM Peak Hour

Int ID 13
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)



NL 147 156 139 5 8 0 0 3 9
NT           800 809 788 9 14 2 4 1 3
NR 320 325 311 9 14 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 300 302 297 3 5 0 0 0 0
ST           1080 1089 1069 9 14 0 0 2 6
SR 470 479 461 6 9 0 0 3 9
SU 0 0 0 0 0 0 0 0 0
EL 370 382 358 8 12 0 0 4 12
ET            660 677 635 21 32 2 4 2 6
ER 120 125 113 4 6 3 6 0 0
EU 0 0 0 0 0 0 0 0 0
WL 280 283 275 5 8 0 0 0 0
WT           1380 1392 1356 24 36 0 0 0 0
WR 230 240 222 4 6 0 0 4 12
WU 0 0 0 0 0 0 0 0 0

NL 60 60 60 0 0 0 0 0 0
NT           120 122 116 4 6 0 0 0 0
NR 80 82 77 3 5 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 120 120 120 0 0 0 0 0 0
ST           130 130 130 0 0 0 0 0 0
SR 70 71 68 2 3 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 40 42 37 3 5 0 0 0 0
ET            720 731 702 15 23 3 6 0 0
ER 50 50 50 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 160 162 157 3 5 0 0 0 0
WT           990 999 972 18 27 0 0 0 0
WR 90 91 88 2 3 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - AM Peak Hour

Int ID 1
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - AM Peak Hour

Int ID 2
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)



NL 80 82 76 4 6 0 0 0 0
NT           700 710 684 13 20 3 6 0 0
NR 150 156 145 3 5 0 0 2 6
NU 0 0 0 0 0 0 0 0 0
SL 250 254 244 4 6 2 4 0 0
ST           1150 1161 1137 8 12 3 6 2 6
SR 260 263 254 6 9 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 210 212 207 3 5 0 0 0 0
ET            790 797 777 13 20 0 0 0 0
ER 120 122 117 3 5 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 230 247 215 9 14 0 0 6 18
WT           970 976 958 12 18 0 0 0 0
WR 290 295 280 10 15 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 70 70 70 0 0 0 0 0 0
NT           270 273 264 6 9 0 0 0 0
NR 50 53 47 0 0 3 6 0 0
NU 0 0 0 0 0 0 0 0 0
SL 60 63 57 0 0 3 6 0 0
ST           220 222 216 4 6 0 0 0 0
SR 90 90 90 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 70 71 68 2 3 0 0 0 0
ET            160 162 156 4 6 0 0 0 0
ER 120 123 114 6 9 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 60 63 55 5 8 0 0 0 0
WT           140 142 137 3 5 0 0 0 0
WR 80 83 76 2 3 2 4 0 0
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - AM Peak Hour

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - AM Peak Hour

Int ID 3
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)
Int ID 4

Total 
Vehicles 

(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)



NL 80 80 80 0 0 0 0 0 0
NT           740 756 720 15 23 2 4 3 9
NR 180 199 165 5 8 4 8 6 18
NU 0 0 0 0 0 0 0 0 0
SL 80 88 76 0 0 0 0 4 12
ST           1300 1319 1277 18 27 0 0 5 15
SR 60 65 54 3 5 3 6 0 0
SU 0 0 0 0 0 0 0 0 0
EL 50 50 50 0 0 0 0 0 0
ET            180 186 172 5 8 3 6 0 0
ER 60 63 57 0 0 3 6 0 0
EU 0 0 0 0 0 0 0 0 0
WL 70 102 49 5 8 3 6 13 39
WT           120 122 117 3 5 0 0 0 0
WR 50 52 47 3 5 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 110 110 110 0 0 0 0 0 0
NT           170 172 167 3 5 0 0 0 0
NR 60 60 60 0 0 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 90 92 86 4 6 0 0 0 0
ST           250 253 245 5 8 0 0 0 0
SR 70 73 65 5 8 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 90 93 87 0 0 3 6 0 0
ET            390 392 387 3 5 0 0 0 0
ER 50 50 50 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 50 50 50 0 0 0 0 0 0
WT           360 363 354 6 9 0 0 0 0
WR 70 70 70 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - AM Peak Hour

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)
Int ID 5

Total 
Vehicles 

(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

Future Year (2040) No Project - AM Peak Hour

Int ID 6
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 108 116 104 0 0 0 0 4 12
NT           816 840 791 15 23 4 8 6 18
NR 60 70 52 0 0 6 12 2 6
NU 0 0 0 0 0 0 0 0 0
SL 70 70 70 0 0 0 0 0 0
ST           1180 1228 1144 15 23 2 4 19 57
SR 198 202 190 8 12 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 160 162 157 3 5 0 0 0 0
ET            246 254 240 3 5 0 0 3 9
ER 120 124 112 8 12 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 60 71 47 5 8 8 16 0 0
WT           215 215 215 0 0 0 0 0 0
WR 60 66 53 3 5 4 8 0 0
WU 0 0 0 0 0 0 0 0 0

NL 60 60 60 0 0 0 0 0 0
NT           804 835 774 15 23 7 14 8 24
NR 130 139 122 5 8 0 0 3 9
NU 0 0 0 0 0 0 0 0 0
SL 160 160 160 0 0 0 0 0 0
ST           1080 1133 1036 20 30 5 10 19 57
SR 90 90 90 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 80 82 76 4 6 0 0 0 0
ET            250 250 250 0 0 0 0 0 0
ER 80 80 80 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 100 102 96 4 6 0 0 0 0
WT           390 394 383 7 11 0 0 0 0
WR 110 116 107 0 0 0 0 3 9
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - AM Peak Hour

Int ID 7
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - AM Peak Hour

Int ID 8
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)



NL 136 144 129 4 6 0 0 3 9
NT           840 870 807 20 30 6 12 7 21
NR 230 241 218 9 14 0 0 3 9
NU 0 0 0 0 0 0 0 0 0
SL 100 110 89 5 8 5 10 1 3
ST           1070 1117 1030 21 32 2 4 17 51
SR 80 86 74 4 6 0 0 2 6
SU 0 0 0 0 0 0 0 0 0
EL 140 140 140 0 0 0 0 0 0
ET            510 527 494 10 15 0 0 6 18
ER 155 163 150 0 0 2 4 3 9
EU 0 0 0 0 0 0 0 0 0
WL 300 309 294 2 3 0 0 4 12
WT           332 346 315 12 18 2 4 3 9
WR 60 63 57 0 0 3 6 0 0
WU 0 0 0 0 0 0 0 0 0

NL 80 82 77 3 5 0 0 0 0
NT           1240 1285 1194 26 39 8 16 12 36
NR 60 74 50 4 6 0 0 6 18
NU 0 0 0 0 0 0 0 0 0
SL 40 42 37 3 5 0 0 0 0
ST           1770 1841 1713 25 38 6 12 26 78
SR 10 10 10 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 10 12 7 3 5 0 0 0 0
ET            10 30 0 0 0 0 0 10 30
ER 20 20 20 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 20 24 12 8 12 0 0 0 0
WT           0 0 0 0 0 0 0 0 0
WR 20 29 11 5 8 2 4 2 6
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - AM Peak Hour

Int ID 9
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - AM Peak Hour

Int ID 10
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 0 0 0 0 0 0 0 0 0
NT           1300 1353 1247 31 47 7 14 15 45
NR 119 141 101 7 11 4 8 7 21
NU 0 0 0 0 0 0 0 0 0
SL 83 86 78 5 8 0 0 0 0
ST           1740 1812 1679 29 44 7 14 25 75
SR 0 0 0 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0 0
ET            0 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 287 329 258 11 17 0 0 18 54
WT           0 0 0 0 0 0 0 0 0
WR 149 149 149 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 0 0 0 0 0 0 0 0 0
NT           910 953 868 25 38 4 8 13 39
NR 300 313 290 3 5 3 6 4 12
NU 0 0 0 0 0 0 0 0 0
SL 0 0 0 0 0 0 0 0 0
ST           1710 1759 1664 26 39 4 8 16 48
SR 419 457 393 7 11 4 8 15 45
SU 0 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0 0
ET            0 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 380 382 376 4 6 0 0 0 0
WT           0 0 0 0 0 0 0 0 0
WR 520 557 490 12 18 5 10 13 39
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - AM Peak Hour

Int ID 11
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - AM Peak Hour

Int ID 12
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 0 0 0 0 0 0 0 0 0
NT           910 938 878 21 32 5 10 6 18
NR 470 480 459 5 8 5 10 1 3
NU 0 0 0 0 0 0 0 0 0
SL 580 618 549 14 21 3 6 14 42
ST           1510 1539 1479 19 29 5 10 7 21
SR 0 0 0 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 300 335 277 5 8 4 8 14 42
ET            10 12 6 4 6 0 0 0 0
ER 470 472 467 3 5 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 0 0 0 0 0 0 0 0 0
WT           0 0 0 0 0 0 0 0 0
WR 0 0 0 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - AM Peak Hour

Int ID 13
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)



NL 180 180 180 0 0 0 0 0 0
NT           840 846 831 8 12 0 0 1 3
 NR 500 504 498 0 0 0 0 2 6
NU 0 0 0 0 0 0 0 0 0
SL 280 281 279 1 2 0 0 0 0
ST           700 711 689 7 11 1 2 3 9
 SR 320 322 316 4 6 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 520 520 520 0 0 0 0 0 0
ET            1400 1409 1390 7 11 1 2 2 6
ER 170 176 166 1 2 1 2 2 6
EU 0 0 0 0 0 0 0 0 0
WL 380 380 380 0 0 0 0 0 0
WT           860 869 846 10 15 4 8 0 0
WR 330 330 330 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 60 60 60 0 0 0 0 0 0
NT           270 270 270 0 0 0 0 0 0
 NR 90 90 90 0 0 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 60 61 59 1 2 0 0 0 0
ST           120 121 119 1 2 0 0 0 0
 SR 50 50 50 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 60 60 60 0 0 0 0 0 0
ET            1010 1015 1004 3 5 3 6 0 0
ER 30 31 29 1 2 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 90 90 90 0 0 0 0 0 0
WT           740 745 730 10 15 0 0 0 0
WR 120 120 120 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - PM Peak Hour

Int ID 1
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - PM Peak Hour

Int ID 2
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)



NL 80 80 80 0 0 0 0 0 0
NT           1030 1036 1025 3 5 0 0 2 6
 NR 240 241 238 2 3 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 140 142 138 1 2 1 2 0 0
ST           640 651 631 4 6 1 2 4 12
 SR 180 182 177 3 5 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 300 301 298 2 3 0 0 0 0
ET            860 866 852 5 8 3 6 0 0
ER 70 70 70 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 220 226 215 3 5 0 0 2 6
WT           740 742 736 4 6 0 0 0 0
WR 250 251 249 1 2 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 50 50 50 0 0 0 0 0 0
NT           325 325 325 0 0 0 0 0 0
 NR 40 40 40 0 0 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 20 20 20 0 0 0 0 0 0
ST           190 191 188 2 3 0 0 0 0
 SR 20 20 20 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 60 61 59 1 2 0 0 0 0
ET            200 201 199 1 2 0 0 0 0
ER 60 60 60 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 70 73 66 2 3 2 4 0 0
WT           161 161 161 0 0 0 0 0 0
WR 20 20 20 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - PM Peak Hour

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - PM Peak Hour

Int ID 3
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)
Int ID 4

Total 
Vehicles 

(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)



NL 60 60 60 0 0 0 0 0 0
NT           1180 1184 1176 3 5 0 0 1 3
NR 140 169 122 5 8 0 0 13 39
NU 0 0 0 0 0 0 0 0 0
SL 40 46 35 3 5 0 0 2 6
ST           940 951 930 4 6 3 6 3 9
SR 60 60 60 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 60 60 60 0 0 0 0 0 0
ET            160 162 156 4 6 0 0 0 0
ER 40 40 40 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 120 140 107 4 6 0 0 9 27
WT           130 131 129 0 0 1 2 0 0
WR 70 73 68 1 2 0 0 1 3
WU 0 0 0 0 0 0 0 0 0

NL 50 50 50 0 0 0 0 0 0
NT           210 211 208 2 3 0 0 0 0
NR 40 41 39 1 2 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 40 40 40 0 0 0 0 0 0
ST           220 222 216 4 6 0 0 0 0
SR 80 83 76 2 3 2 4 0 0
SU 0 0 0 0 0 0 0 0 0
EL 110 110 110 0 0 0 0 0 0
ET            420 423 416 2 3 2 4 0 0
ER 60 61 59 1 2 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 50 52 47 3 5 0 0 0 0
WT           370 371 368 2 3 0 0 0 0
WR 180 188 176 0 0 0 0 4 12
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - PM Peak Hour

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)
Int ID 5

Total 
Vehicles 

(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

Future Year (2040) No Project - PM Peak Hour

Int ID 6
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 70 77 65 2 3 0 0 3 9
NT           1040 1066 1022 7 11 0 0 11 33
NR 40 40 40 0 0 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 50 52 48 0 0 2 4 0 0
ST           800 829 780 7 11 1 2 12 36
SR 180 180 180 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 180 185 176 2 3 0 0 2 6
ET            220 221 219 1 2 0 0 0 0
ER 140 143 137 0 0 3 6 0 0
EU 0 0 0 0 0 0 0 0 0
WL 70 70 70 0 0 0 0 0 0
WT           290 292 287 3 5 0 0 0 0
WR 50 50 50 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 70 70 70 0 0 0 0 0 0
NT           1030 1062 1009 6 9 1 2 14 42
NR 170 172 166 4 6 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 110 112 108 0 0 2 4 0 0
ST           724 755 703 4 6 5 10 12 36
SR 80 82 77 3 5 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 110 111 108 2 3 0 0 0 0
ET            360 362 357 3 5 0 0 0 0
ER 60 60 60 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 130 130 130 0 0 0 0 0 0
WT           490 494 487 1 2 1 2 1 3
WR 110 112 109 0 0 0 0 1 3
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - PM Peak Hour

Int ID 7
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - PM Peak Hour

Int ID 8
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)



NL 154 159 150 2 3 0 0 2 6
NT           1110 1131 1095 6 9 0 0 9 27
NR 310 311 308 2 3 0 0 0 0
NU 0 0 0 0 0 0 0 0 0
SL 90 93 88 0 0 1 2 1 3
ST           720 752 698 6 9 3 6 13 39
SR 110 112 109 0 0 0 0 1 3
SU 0 0 0 0 0 0 0 0 0
EL 210 225 202 1 2 0 0 7 21
ET            450 455 446 2 3 0 0 2 6
ER 130 130 130 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 520 523 516 2 3 2 4 0 0
WT           620 624 616 3 5 0 0 1 3
WR 80 80 80 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

NL 110 110 110 0 0 0 0 0 0
NT           1630 1658 1608 10 15 1 2 11 33
NR 40 52 34 0 0 0 0 6 18
NU 0 0 0 0 0 0 0 0 0
SL 20 20 20 0 0 0 0 0 0
ST           1180 1213 1155 9 14 4 8 12 36
SR 40 40 40 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 10 10 10 0 0 0 0 0 0
ET            10 10 10 0 0 0 0 0 0
ER 20 20 20 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 70 96 56 1 2 1 2 12 36
WT           10 10 10 0 0 0 0 0 0
WR 50 51 49 1 2 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - PM Peak Hour

Int ID 9
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - PM Peak Hour

Int ID 10
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 0 0 0 0 0 0 0 0 0
NT           1660 1696 1636 8 12 0 0 16 48
NR 220 235 203 11 17 3 6 3 9
NU 0 0 0 0 0 0 0 0 0
SL 113 113 113 0 0 0 0 0 0
ST           1320 1373 1285 9 14 4 8 22 66
SR 0 0 0 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0 0
ET            0 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 340 349 333 2 3 2 4 3 9
WT           0 0 0 0 0 0 0 0 0
WR 140 147 135 2 3 0 0 3 9
WU 0 0 0 0 0 0 0 0 0

NL 0 0 0 0 0 0 0 0 0
NT           1270 1314 1230 22 33 3 6 15 45
NR 420 425 416 2 3 0 0 2 6
NU 0 0 0 0 0 0 0 0 0
SL 0 0 0 0 0 0 0 0 0
ST           1340 1400 1301 9 14 5 10 25 75
SR 450 469 434 8 12 1 2 7 21
SU 0 0 0 0 0 0 0 0 0
EL 0 0 0 0 0 0 0 0 0
ET            0 0 0 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0 0
EU 0 0 0 0 0 0 0 0 0
WL 220 223 218 1 2 0 0 1 3
WT           0 0 0 0 0 0 0 0 0
WR 510 535 497 1 2 0 0 12 36
WU 0 0 0 0 0 0 0 0 0

Future Year (2040) No Project - PM Peak Hour

Int ID 11
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - PM Peak Hour

Int ID 12
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)



NL 0 0 0 0 0 0 0 0 0
NT           1370 1387 1350 15 23 1 2 4 12
NR 730 739 719 9 14 0 0 2 6
NU 0 0 0 0 0 0 0 0 0
SL 330 365 310 2 3 2 4 16 48
ST           1230 1258 1208 9 14 3 6 10 30
SR 0 0 0 0 0 0 0 0 0
SU 0 0 0 0 0 0 0 0 0
EL 349 378 326 11 17 1 2 11 33
ET            10 10 10 0 0 0 0 0 0
ER 310 314 308 0 0 0 0 2 6
EU 0 0 0 0 0 0 0 0 0
WL 0 0 0 0 0 0 0 0 0
WT           0 0 0 0 0 0 0 0 0
WR 0 0 0 0 0 0 0 0 0
WU 0 0 0 0 0 0 0 0 0

2-Axel Vehicles 
(PCE) (PCE 

Factor = 1.5)

3-Axel 
Trucks (Non-

PCE)

3-Axel Vehicles 
(PCE) (PCE 

Factor = 2.0)

4-Axel 
Trucks (Non-

PCE)

4-Axel Vehicles 
(PCE) (PCE 

Factor = 3.0)

Future Year (2040) No Project - PM Peak Hour

Int ID 13
Total 

Vehicles 
(Non-PCE)

Total 
Vehicles 

(PCE)

Passenger 
Cars

2-Axel 
Trucks (Non-

PCE)



Appendix C: 
Approved Development Projects



Project Name City Location Description Residential 
Units

Commercial 
Square Footage

Industrial 
Square Footage Status

Strawberry Patch Rancho Cucamonga NEC Foothill and Grove
Mixed-use project with 295 apartemnts, with tuck under
parking. Projct includes 5% affordable units under density 
bonus law

295 6400 - Deemed Complete

Arte (Formerly the Vitner) Rancho Cucamonga NEC of Foothill Blvd and Hermosa Ave 182-Unit Mixed-Use Apartments 185 3970 2019 Constructed

Homecoming at the Resort Rancho Cucamonga South side of 6th Street, East side of Resort Parkway Construct 867 apartments and 5,000 square feet of 
live/work commercial space 867 5000 - Under Construction

Scheu Rancho Cucamonga 9866 7th St 124K and 74K Buildings - - 198000 Constructed
Bolnado's 20K Building Rancho Cucamonga 8th and Vineyard 25,399 square foot industrial building. - - 25399 Approved
33 North Rancho Cucamonga SEC of Foothill and Haven Avenue 302 Unit Mixed Use Development 311 16000 - Approved

Sycamore Heights Rancho Cucamonga North side of Foothill Boulevard, between Red Hill Country Club Drive and the Pacific 
Electric Trail Right- of-Way 175 Attached Condominium Units 175 - - Approved

Palmer Apartments / Commercial Retail Ontario SEC of Vineyard and Inland Empire Blvd. APN: - 950 5000 - Under Construction

Townhomes Ontario SWC of Via Alba/Via Villagio - APN 0210-204-40 - 72 - - Under Construction
Townhomes Ontario NEC of Ontario Center Parkway/ Via Alba, APN:0210-204-26 - 110 - - Under Construction
Retail Shopping Center Ontario SEC of Haven Ave. and 4th Street. APNS:0210-531-06 thru 14. - - 91163 - Under Construction
Residential/Commercial Development Ontario Southeast and Southwest corners of Via Piemonte and Via Villagio - 694 63655 - Under Construction

Bridge Point Upland Project Upland North-east corner of Central 
Avenue & Foothill Boulevard.

201,096 square foot 
warehouse/parcel delivery service 
building. 

- - 201096 Construction Docs. Under Review

Starbucks Upland 235 E. Foothill Boulevard. A 1,200 square foot, two-lane drive-thru coffee shop. - 1200 - Entitlements approved

Lennar at the Enclave Upland W. Foothill Boulevard. 
Development of 192 residential units comprised of 116 
detached condominium units and 76 attached 
condominium units on 15.6 acres.  

308 - - Under construction

Yellow Iron Upland 2068 W 11th St, Upland, CA, 91786, USA
Proposed 5 building light industrial park totaling 
approximately 77,000 square feet, including a 6-lot 
subdivision.  

- - 77000 Under construction

Magnolia Villas Upland 255 E. Stowell Street  93-unit multi-family 93 - - Under review with Planning Division

Upland Packing House Upland 401 A Street (Northeast 
corner of “A” Street, between 5th Avenue and 6th Avenue). Development of a 111-unit multi-family residential project. 111 - - Construction Docs. Under Review

Sage at Ninth (Phase 1) Upland 1337 Bowen St, Upland, CA, 91786, USA 52 for-sale 2-story  townhomes. 52 - - Complete and sold homes.
Sage at Ninth (Phase 2) Upland 1344 E 9th St, Upland, CA, 91786, USA 26 for-sale 2-story townhomes. 26 - - Under construction
Kiva Apartments Upland 1252 E 7th St, Upland, CA, 91786, USA 66 3-story for-rent apartment units. 66 - - Construction Docs. Under Review

Rose Glen Specific Plan Upland 1400 E. Arrow Hwy 64 two-story single family detached residential homes 64 - - Approved by the City Council



Project Name Land Use ITE Code Units Quantity Daily Rate AM In AM Out AM Rate PM In PM Out PM Rate Daily Tota AM In AM Out AM Total PM In PM Out PM Total

Retail - Strip Retail Plaza (<40K) 822 Avg. 1,000 Square Feet 
Gross Floor Area 6.4 54.45 60% 40% 2.36 50% 50% 6.59 348 9 6 15 21 21 42

Residential Apartments - Multifamily Housing (Low-Rise) 220 DUs 295 6.74 24% 76% 0.4 63% 37% 0.51 1988 28 90 118 95 55 150
Residential Apartments - Multifamily Housing (Low-Rise) 220 DUs 185 6.74 24% 76% 0.4 63% 37% 0.51 1247 18 56 74 59 35 94

Retail - Strip Retail Plaza (<40K) 822 Avg. 1,000 Square Feet 
Gross Floor Area 3.97 54.45 60% 40% 2.36 50% 50% 6.59 216 5 4 9 13 13 26

Industrial - General Light Industrial (Non-PCE) 110 Avg. 1,000 Square Feet 
Gross Floor Area 2.019 4.87 88% 12% 0.74 14% 86% 0.65 10 1 0 1 0 1 1

Residential Apartments - Multifamily Housing (Mid-Rise) 221 DUs 867 4.54 23% 77% 0.37 61% 39% 0.39 3936 74 247 321 206 132 338

Retail - Strip Retail Plaza (<40K) 822 Avg. 1,000 Square Feet 
Gross Floor Area 5 54.45 60% 40% 2.36 50% 50% 6.59 272 7 5 12 17 16 33

Industrial - General Light Industrial (Non-PCE) 110 Avg. 1,000 Square Feet 
Gross Floor Area 198 4.87 88% 12% 0.74 14% 86% 0.65 964 129 18 147 18 111 129

Industrial - General Light Industrial (PCE) 110 - - - - - - - - - 1225 165 22 187 22 141 163

Industrial - General Light Industrial (Non-PCE) 110 Avg. 1,000 Square Feet 
Gross Floor Area 25.399 4.87 88% 12% 0.74 14% 86% 0.65 124 17 2 19 2 15 17

Industrial - General Light Industrial (PCE) 110 - - - - - - - - - 158 22 3 25 3 20 23
Residential Apartments - Multifamily Housing (Low-Rise) 220 DUs 311 6.74 24% 76% 0.4 63% 37% 0.51 2096 30 94 124 100 59 159

Retail - Strip Retail Plaza (<40K) 822 Avg. 1,000 Square Feet 
Gross Floor Area 16 54.45 60% 40% 2.36 50% 50% 6.59 871 23 15 38 53 52 105

Sycamore Heights Resdiential Attached Condos - Multifamily Housing (Low-Ris 220 DUs 175 6.74 24% 76% 0.4 63% 37% 0.51 1180 17 53 70 56 33 89
Residential (Type Assumed) - Multifamily Housing (Mid-Rise 221 DUs 950 4.54 23% 77% 0.37 61% 39% 0.39 4313 81 271 352 226 145 371

Retail - Strip Retail Plaza (<40K) 822 Avg. 1,000 Square Feet 
Gross Floor Area 5 54.45 60% 40% 2.36 50% 50% 6.59 272 7 5 12 17 16 33

Townhomes Residential (Type Assumed) - Multifamily Housing (Low-Rise 220 DUs 72 6.74 24% 76% 0.4 63% 37% 0.51 485 7 22 29 23 14 37
Townhomes Residential (Type Assumed) - Multifamily Housing (Low-Rise 220 DUs 110 6.74 24% 76% 0.4 63% 37% 0.51 741 11 33 44 35 21 56

Retail - Shopping Plaza (40-150K) 821 Avg. 1,000 Square Feet 
Gross Floor Area 91.163 67.52 62% 38% 1.73 49% 51% 5.19 6155 98 60 158 232 241 473

Retail - Shopping Plaza (40-150K) 821 -2462 0 0 0 -117 -72 -189
Retail - Shopping Plaza (40-150K) 821 3693 98 60 158 115 169 284
Residential (Type Assumed) - Multifamily Housing (Mid-Rise 221 DUs 694 4.54 23% 77% 0.37 61% 39% 0.39 3151 59 198 257 165 106 271

Retail - Shopping Plaza (40-150K) 821 Avg. 1,000 Square Feet 
Gross Floor Area 63.655 67.52 62% 38% 1.73 49% 51% 5.19 4298 68 42 110 162 168 330

Retail - Shopping Plaza (40-150K) 821 -1719 0 0 0 -82 -50 -132
Retail - Shopping Plaza (40-150K) 821 2579 68 42 110 80 118 198

Warehouse - Warehousing (Non-PCE) 150 Avg. 1,000 Square Feet 
Gross Floor Area 201.096 1.71 77% 23% 0.17 28% 72% 0.18 344 26 8 34 10 26 36

Warehouse - Warehousing (PCE) 150 - - - - - - - - - 450 35 10 45 13 34 47

Coffeee Sho w/ Drive Through 937 Avg. 1,000 Square Feet 
Gross Floor Area 1.2 533.57 51% 49% 85.88 50% 50% 38.99 640 53 50 103 24 23 47

Coffeee Sho w/ Drive Through 937 -320 -27 -25 -52 -13 -13 -26
Coffeee Sho w/ Drive Through 937 320 26 25 51 11 10 21
Residential Detached Condos - Multifamily Housing (Low-Ri 220 DUs 116 6.74 24% 76% 0.4 63% 37% 0.51 782 11 35 46 37 22 59
Residential Attached Condos - Multifamily Housing (Low-Ris 220 DUs 76 6.74 24% 76% 0.4 63% 37% 0.51 512 7 23 30 25 14 39

Industrial Park - General Light Industrial (Non-PCE) 110 Avg. 1,000 Square Feet 
Gross Floor Area 77 4.87 88% 12% 0.74 14% 86% 0.65 375 50 7 57 7 43 50

Industrial Park - General Light Industrial (PCE) 110 - - - - - - - - - 477 64 8 72 9 55 64
Magnolia Villas Residential Multi-Family  - Multifamily Housing (Low-Rise) 220 DUs 93 6.74 24% 76% 0.4 63% 37% 0.51 627 9 28 37 30 17 47
Upland Packing House Residential Multi-Family  - Multifamily Housing (Low-Rise) 220 DUs 111 6.74 24% 76% 0.4 63% 37% 0.51 748 11 33 44 36 21 57
Sage at Ninth (Phase 1) Residential 2-Story Townhomes - Multifamily Housing (Low- 220 DUs 52 6.74 24% 76% 0.4 63% 37% 0.51 350 5 16 21 17 10 27
Sage at Ninth (Phase 2) Residential 2-Story Townhomes - Multifamily Housing (Low- 220 DUs 26 6.74 24% 76% 0.4 63% 37% 0.51 175 2 8 10 8 5 13
Kiva Apartments Residential 3-Story Townhomes - Multifamily Housing (Low- 220 DUs 66 6.74 24% 76% 0.4 63% 37% 0.51 445 6 20 26 21 13 34
Rose Glen Specific Plan Residenital Single Family Detached 210 DUs 64 9.43 25% 75% 0.7 63% 37% 0.94 604 11 34 45 38 22 60

Lennar at the Enclave

Yellow Iron

Palmer Apartments / 
Commercial Retail

Retail Shopping Center

Residential/Commercial 
Development

Bridge Point Upland 
Project

Starbucks

Strawberry Patch

Arte (Formerly the Vitner)

Homecoming at the 
Resort

Scheu

Bolnado's 20K Building

33 North

Pass By Reductions (PM = 40%)
Net External Vehicle Trips

Pass By Reductions (PM = 40%)
Net External Vehicle Trips

Pass By Reductions (AM = 50%, PM = 55%)
Net External Vehicle Trips



Appendix D: 
LOS Worksheets



HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 324 559 86 161 971 114 114 680 181 197 871 407
Future Volume (veh/h) 324 559 86 161 971 114 114 680 181 197 871 407
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1600 1800 1800 1600 1800 1800
Adj Flow Rate, veh/h 381 658 36 189 1142 122 134 800 72 232 1025 306
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 345 1956 605 284 1699 181 229 1057 469 320 1163 516
Arrive On Green 0.12 0.40 0.40 0.10 0.38 0.38 0.08 0.31 0.31 0.11 0.34 0.34
Sat Flow, veh/h 2956 4914 1520 2956 4499 480 2956 3420 1518 2956 3420 1519
Grp Volume(v), veh/h 381 658 36 189 831 433 134 800 72 232 1025 306
Grp Sat Flow(s),veh/h/ln 1478 1638 1520 1478 1638 1704 1478 1710 1518 1478 1710 1519
Q Serve(g_s), s 14.0 11.2 1.8 7.4 25.4 25.4 5.3 25.3 4.1 9.1 33.9 20.0
Cycle Q Clear(g_c), s 14.0 11.2 1.8 7.4 25.4 25.4 5.3 25.3 4.1 9.1 33.9 20.0
Prop In Lane 1.00 1.00 1.00 0.28 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 345 1956 605 284 1237 643 229 1057 469 320 1163 516
V/C Ratio(X) 1.10 0.34 0.06 0.67 0.67 0.67 0.59 0.76 0.15 0.72 0.88 0.59
Avail Cap(c_a), veh/h 345 1956 605 345 1237 643 320 1174 521 320 1177 523
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.29 0.29 0.29 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.0 25.1 22.3 52.4 31.2 31.2 53.5 37.4 30.1 51.8 37.3 32.7
Incr Delay (d2), s/veh 79.7 0.5 0.2 3.6 2.9 5.5 0.7 0.6 0.0 7.9 7.7 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 9.0 4.4 0.7 2.9 10.4 11.3 2.0 10.6 1.5 3.7 15.2 7.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 132.7 25.6 22.5 55.9 34.1 36.7 54.2 38.0 30.1 59.7 45.0 33.9
LnGrp LOS F C C E C D D D C E D C
Approach Vol, veh/h 1075 1453 1006 1563
Approach Delay, s/veh 63.4 37.7 39.6 45.0
Approach LOS E D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 48.1 15.0 40.9 13.5 50.6 11.3 44.6
Change Period (Y+Rc), s 4.0 6.8 4.0 * 7.8 4.0 * 6.8 4.0 * 7.8
Max Green Setting (Gmax), s 12.0 37.2 11.0 * 37 12.0 * 37 11.0 * 37
Max Q Clear Time (g_c+I1), s 16.0 27.4 11.1 27.3 9.4 13.2 7.3 35.9
Green Ext Time (p_c), s 0.0 4.3 0.0 2.9 0.1 3.2 0.1 0.9

Intersection Summary
HCM 6th Ctrl Delay 45.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 30 549 39 124 671 78 35 92 64 85 97 61
Future Volume (veh/h) 30 549 39 124 671 78 35 92 64 85 97 61
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 34 624 41 141 762 65 40 105 17 97 110 17
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 281 2190 144 488 1210 1022 74 182 435 174 181 434
Arrive On Green 0.67 0.67 0.67 0.45 0.45 0.45 0.25 0.29 0.29 0.25 0.29 0.29
Sat Flow, veh/h 602 3257 214 700 1800 1520 99 636 1517 422 632 1512
Grp Volume(v), veh/h 34 327 338 141 762 65 145 0 17 207 0 17
Grp Sat Flow(s),veh/h/ln 602 1710 1761 700 1800 1520 735 0 1517 1055 0 1512
Q Serve(g_s), s 3.9 7.8 7.8 14.0 32.5 2.4 3.0 0.0 0.8 0.0 0.0 0.8
Cycle Q Clear(g_c), s 36.4 7.8 7.8 21.8 32.5 2.4 22.1 0.0 0.8 19.1 0.0 0.8
Prop In Lane 1.00 0.12 1.00 1.00 0.28 1.00 0.47 1.00
Lane Grp Cap(c), veh/h 281 1150 1184 488 1210 1022 227 0 435 313 0 434
V/C Ratio(X) 0.12 0.28 0.29 0.29 0.63 0.06 0.64 0.00 0.04 0.66 0.00 0.04
Avail Cap(c_a), veh/h 281 1150 1184 488 1210 1022 294 0 499 376 0 497
HCM Platoon Ratio 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.52 0.52 0.52 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 22.6 6.6 6.6 17.7 17.9 9.7 31.6 0.0 25.7 32.3 0.0 25.7
Incr Delay (d2), s/veh 0.9 0.6 0.6 0.8 1.3 0.1 1.1 0.0 0.0 1.9 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 2.4 2.5 2.4 14.1 0.7 3.6 0.0 0.3 5.0 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.4 7.3 7.3 18.5 19.2 9.7 32.7 0.0 25.7 34.3 0.0 25.7
LnGrp LOS C A A B B A C A C C A C
Approach Vol, veh/h 699 968 162 224
Approach Delay, s/veh 8.0 18.5 32.0 33.6
Approach LOS A B C C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 69.2 30.8 69.2 30.8
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 59 28.9 * 59 28.9
Max Q Clear Time (g_c+I1), s 38.4 21.1 34.5 24.1
Green Ext Time (p_c), s 2.4 0.4 4.1 0.2

Intersection Summary
HCM 6th Ctrl Delay 17.6
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 129 608 76 219 714 245 64 487 121 211 908 132
Future Volume (veh/h) 129 608 76 219 714 245 64 487 121 211 908 132
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 148 699 78 252 821 251 74 560 117 243 1044 142
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 194 1331 148 1013 2469 754 117 591 123 243 869 118
Arrive On Green 0.24 0.86 0.86 0.63 0.96 0.96 0.02 0.07 0.07 0.15 0.29 0.29
Sat Flow, veh/h 1619 3096 345 1619 2570 785 1619 2814 586 1619 3023 411
Grp Volume(v), veh/h 148 386 391 252 546 526 74 340 337 243 590 596
Grp Sat Flow(s),veh/h/ln 1619 1710 1731 1619 1710 1645 1619 1710 1690 1619 1710 1724
Q Serve(g_s), s 8.5 5.8 5.8 6.9 1.8 1.8 4.5 19.8 19.9 15.0 28.8 28.8
Cycle Q Clear(g_c), s 8.5 5.8 5.8 6.9 1.8 1.8 4.5 19.8 19.9 15.0 28.8 28.8
Prop In Lane 1.00 0.20 1.00 0.48 1.00 0.35 1.00 0.24
Lane Grp Cap(c), veh/h 194 735 744 1013 1643 1581 117 359 355 243 492 496
V/C Ratio(X) 0.76 0.52 0.53 0.25 0.33 0.33 0.63 0.95 0.95 1.00 1.20 1.20
Avail Cap(c_a), veh/h 308 735 744 1013 1643 1581 227 359 355 243 492 496
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 0.97 0.97 0.97 1.00 1.00 1.00 0.87 0.87 0.87 0.53 0.53 0.53
Uniform Delay (d), s/veh 36.7 4.4 4.4 8.3 0.1 0.1 47.5 46.0 46.0 42.5 35.6 35.6
Incr Delay (d2), s/veh 5.9 2.6 2.6 0.1 0.5 0.6 4.8 30.4 31.9 42.2 100.4 101.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.2 1.8 1.8 2.1 0.2 0.2 2.0 12.0 12.1 8.6 24.9 25.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 42.5 7.0 7.0 8.4 0.7 0.7 52.3 76.4 77.9 84.7 136.0 137.0
LnGrp LOS D A A A A A D E E F F F
Approach Vol, veh/h 925 1324 751 1429
Approach Delay, s/veh 12.7 2.1 74.7 127.7
Approach LOS B A E F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 98.1 17.0 23.0 67.2 45.0 9.2 30.8
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s 17.5 33.0 13.5 * 17 11.5 * 39 12.5 * 18
Max Q Clear Time (g_c+I1), s 10.5 3.8 17.0 21.9 8.9 7.8 6.5 30.8
Green Ext Time (p_c), s 0.2 4.4 0.0 0.0 0.2 2.8 0.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 57.2
HCM 6th LOS E

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 17.8
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 65 139 101 39 132 76 54 172 41 43 156 87
Future Vol, veh/h 65 139 101 39 132 76 54 172 41 43 156 87
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 82 176 128 49 167 96 68 218 52 54 197 110
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 17.5 15.9 20.7 17.1
HCM LOS C C C C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 24% 0% 32% 0% 23% 0% 22% 0%
Vol Thru, % 76% 0% 68% 0% 77% 0% 78% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 226 41 204 101 171 76 199 87
LT Vol 54 0 65 0 39 0 43 0
Through Vol 172 0 139 0 132 0 156 0
RT Vol 0 41 0 101 0 76 0 87
Lane Flow Rate 286 52 258 128 216 96 252 110
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.619 0.1 0.56 0.246 0.476 0.189 0.544 0.212
Departure Headway (Hd) 7.787 6.944 7.809 6.925 7.916 7.077 7.776 6.944
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 463 513 460 517 452 504 461 514
Service Time 5.565 4.721 5.587 4.702 5.699 4.859 5.555 4.723
HCM Lane V/C Ratio 0.618 0.101 0.561 0.248 0.478 0.19 0.547 0.214
HCM Control Delay 22.5 10.5 20.2 12 17.8 11.5 19.5 11.6
HCM Lane LOS C B C B C B C B
HCM 95th-tile Q 4.1 0.3 3.4 1 2.5 0.7 3.2 0.8



HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 34 141 47 77 94 33 64 610 162 73 1095 44
Future Volume (veh/h) 34 141 47 77 94 33 64 610 162 73 1095 44
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 40 166 43 91 111 10 75 718 78 86 1288 51
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 285 242 63 141 172 268 117 1218 539 286 1641 65
Arrive On Green 0.18 0.18 0.18 0.14 0.18 0.18 0.07 0.36 0.36 0.18 0.49 0.49
Sat Flow, veh/h 1619 1376 356 793 967 1513 1619 3420 1515 1619 3353 133
Grp Volume(v), veh/h 40 0 209 202 0 10 75 718 78 86 656 683
Grp Sat Flow(s),veh/h/ln 1619 0 1732 1760 0 1513 1619 1710 1515 1619 1710 1775
Q Serve(g_s), s 2.1 0.0 11.3 10.8 0.0 0.5 4.5 17.1 3.5 4.6 31.8 31.9
Cycle Q Clear(g_c), s 2.1 0.0 11.3 10.8 0.0 0.5 4.5 17.1 3.5 4.6 31.8 31.9
Prop In Lane 1.00 0.21 0.45 1.00 1.00 1.00 1.00 0.07
Lane Grp Cap(c), veh/h 285 0 304 312 0 268 117 1218 539 286 837 869
V/C Ratio(X) 0.14 0.00 0.69 0.65 0.00 0.04 0.64 0.59 0.14 0.30 0.78 0.79
Avail Cap(c_a), veh/h 306 0 327 422 0 363 210 1218 539 286 837 869
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.85 0.85 0.85 0.09 0.09 0.09
Uniform Delay (d), s/veh 34.8 0.0 38.6 39.1 0.0 34.1 45.1 26.2 21.9 35.8 21.1 21.2
Incr Delay (d2), s/veh 0.2 0.0 5.4 2.3 0.0 0.1 4.9 1.8 0.5 0.1 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 0.0 5.1 4.8 0.0 0.2 1.9 6.8 1.2 1.8 11.5 11.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 35.1 0.0 44.0 41.3 0.0 34.1 50.0 28.0 22.3 35.8 21.8 21.9
LnGrp LOS D A D D A C D C C D C C
Approach Vol, veh/h 249 212 871 1425
Approach Delay, s/veh 42.6 41.0 29.4 22.7
Approach LOS D D C C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 19.7 9.2 51.3 19.7 22.6 38.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 14.9 11.5 31.6 20.0 11.5 * 32
Max Q Clear Time (g_c+I1), s 13.3 6.5 33.9 12.8 6.6 19.1
Green Ext Time (p_c), s 0.2 0.1 0.0 0.6 0.1 2.6

Intersection Summary
HCM 6th Ctrl Delay 28.0
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 42.8
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 56 238 39 33 251 60 83 149 45 77 204 54
Future Vol, veh/h 56 238 39 33 251 60 83 149 45 77 204 54
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 68 290 48 40 306 73 101 182 55 94 249 66
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 50.2 43.3 31.6 44.3
HCM LOS F E D E
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 36% 0% 19% 0% 12% 0% 27% 0%
Vol Thru, % 64% 0% 81% 0% 88% 0% 73% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 232 45 294 39 284 60 281 54
LT Vol 83 0 56 0 33 0 77 0
Through Vol 149 0 238 0 251 0 204 0
RT Vol 0 45 0 39 0 60 0 54
Lane Flow Rate 283 55 359 48 346 73 343 66
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.744 0.13 0.906 0.109 0.874 0.169 0.875 0.152
Departure Headway (Hd) 9.471 8.551 9.097 8.266 9.087 8.295 9.196 8.321
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 382 419 398 434 398 432 394 431
Service Time 7.227 6.306 6.849 6.017 6.839 6.046 6.947 6.071
HCM Lane V/C Ratio 0.741 0.131 0.902 0.111 0.869 0.169 0.871 0.153
HCM Control Delay 35.3 12.6 55.3 12 49.8 12.7 50.4 12.6
HCM Lane LOS E B F B E B F B
HCM 95th-tile Q 5.9 0.4 9.5 0.4 8.7 0.6 8.7 0.5



HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 104 218 49 28 193 45 55 707 51 53 1057 98
Future Volume (veh/h) 104 218 49 28 193 45 55 707 51 53 1057 98
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 124 260 32 33 230 17 65 842 55 63 1258 111
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 329 985 120 355 578 487 184 1454 95 182 1415 125
Arrive On Green 0.32 0.32 0.32 0.32 0.32 0.32 0.11 0.45 0.45 0.11 0.45 0.45
Sat Flow, veh/h 1027 3067 374 985 1800 1518 1619 3258 213 1619 3178 280
Grp Volume(v), veh/h 124 144 148 33 230 17 65 442 455 63 675 694
Grp Sat Flow(s),veh/h/ln 1027 1710 1731 985 1800 1518 1619 1710 1761 1619 1710 1748
Q Serve(g_s), s 7.6 4.4 4.5 1.8 7.0 0.5 2.6 13.7 13.7 2.5 25.6 25.8
Cycle Q Clear(g_c), s 14.6 4.4 4.5 6.3 7.0 0.5 2.6 13.7 13.7 2.5 25.6 25.8
Prop In Lane 1.00 0.22 1.00 1.00 1.00 0.12 1.00 0.16
Lane Grp Cap(c), veh/h 329 549 556 355 578 487 184 763 786 182 761 778
V/C Ratio(X) 0.38 0.26 0.27 0.09 0.40 0.03 0.35 0.58 0.58 0.35 0.89 0.89
Avail Cap(c_a), veh/h 435 725 734 457 763 644 229 763 786 229 761 778
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.4 17.8 17.8 20.2 18.7 16.5 29.0 14.6 14.6 29.0 18.0 18.1
Incr Delay (d2), s/veh 0.7 0.3 0.3 0.1 0.4 0.0 0.4 1.1 1.1 0.4 12.3 12.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.8 1.6 1.7 0.4 2.6 0.2 1.0 4.6 4.7 0.9 10.8 11.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.1 18.1 18.1 20.3 19.1 16.5 29.4 15.7 15.7 29.4 30.3 30.6
LnGrp LOS C B B C B B C B B C C C
Approach Vol, veh/h 416 280 962 1432
Approach Delay, s/veh 20.2 19.1 16.6 30.4
Approach LOS C B B C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.0 35.1 25.7 10.0 35.0 25.7
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s 7.0 27.5 26.0 7.0 27.5 26.0
Max Q Clear Time (g_c+I1), s 4.5 15.7 16.6 4.6 28.6 9.0
Green Ext Time (p_c), s 0.0 4.0 1.4 0.0 0.0 1.2

Intersection Summary
HCM 6th Ctrl Delay 23.7
HCM 6th LOS C

_____ "i tf+ "i t .,, "i tf+ "i tf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 69 202 69 76 219 86 49 700 90 87 958 83
Future Volume (veh/h) 69 202 69 76 219 86 49 700 90 87 958 83
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 76 222 49 84 241 61 54 769 92 96 1053 88
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 190 534 116 195 527 131 171 1286 154 201 1395 117
Arrive On Green 0.12 0.19 0.14 0.12 0.19 0.14 0.11 0.42 0.36 0.12 0.44 0.38
Sat Flow, veh/h 1619 2790 603 1619 2710 671 1619 3074 368 1619 3194 267
Grp Volume(v), veh/h 76 134 137 84 150 152 54 428 433 96 564 577
Grp Sat Flow(s),veh/h/ln 1619 1710 1684 1619 1710 1671 1619 1710 1732 1619 1710 1751
Q Serve(g_s), s 3.1 5.0 5.2 3.5 5.6 5.9 2.2 14.0 14.2 4.0 20.0 20.1
Cycle Q Clear(g_c), s 3.1 5.0 5.2 3.5 5.6 5.9 2.2 14.0 14.2 4.0 20.0 20.1
Prop In Lane 1.00 0.36 1.00 0.40 1.00 0.21 1.00 0.15
Lane Grp Cap(c), veh/h 190 328 322 195 333 325 171 715 724 201 747 765
V/C Ratio(X) 0.40 0.41 0.42 0.43 0.45 0.47 0.32 0.60 0.60 0.48 0.75 0.76
Avail Cap(c_a), veh/h 516 687 676 516 687 671 516 924 936 516 924 946
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.5 25.6 26.3 29.5 25.7 26.5 29.9 16.3 16.7 29.4 17.1 17.4
Incr Delay (d2), s/veh 0.5 0.3 0.3 0.6 0.4 0.4 0.4 0.8 0.8 0.7 2.8 2.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 1.9 2.0 1.3 2.1 2.2 0.8 4.7 4.9 1.4 6.9 7.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.0 25.9 26.7 30.0 26.0 26.9 30.3 17.1 17.5 30.1 19.9 20.1
LnGrp LOS C C C C C C C B B C B C
Approach Vol, veh/h 347 386 915 1237
Approach Delay, s/veh 27.1 27.2 18.1 20.8
Approach LOS C C B C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 33.7 10.7 16.8 9.6 35.0 10.5 17.1
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s 20.0 35.0 20.0 25.0 20.0 35.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 6.0 16.2 5.5 7.2 4.2 22.1 5.1 7.9
Green Ext Time (p_c), s 0.1 4.6 0.1 0.8 0.0 5.4 0.1 0.9

Intersection Summary
HCM 6th Ctrl Delay 21.5
HCM 6th LOS C
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HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 111 203 151 254 287 43 105 682 137 41 972 73
Future Volume (veh/h) 111 203 151 254 287 43 105 682 137 41 972 73
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 117 214 78 267 302 39 111 718 0 43 1023 74
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 428 466 165 453 601 77 233 1985 186 1753 127
Arrive On Green 0.14 0.19 0.15 0.15 0.20 0.15 0.14 0.40 0.00 0.11 0.37 0.33
Sat Flow, veh/h 2956 2470 872 2956 3046 389 1619 4914 1525 1619 4676 338
Grp Volume(v), veh/h 117 146 146 267 168 173 111 718 0 43 716 381
Grp Sat Flow(s),veh/h/ln 1478 1710 1632 1478 1710 1725 1619 1638 1525 1619 1638 1737
Q Serve(g_s), s 3.3 7.1 7.6 7.9 8.2 8.4 5.9 9.5 0.0 2.3 16.3 16.5
Cycle Q Clear(g_c), s 3.3 7.1 7.6 7.9 8.2 8.4 5.9 9.5 0.0 2.3 16.3 16.5
Prop In Lane 1.00 0.53 1.00 0.23 1.00 1.00 1.00 0.19
Lane Grp Cap(c), veh/h 428 323 308 453 337 340 233 1985 186 1228 651
V/C Ratio(X) 0.27 0.45 0.47 0.59 0.50 0.51 0.48 0.36 0.23 0.58 0.58
Avail Cap(c_a), veh/h 1076 989 944 1076 989 998 590 2842 590 1895 1005
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 35.6 33.6 34.7 36.8 33.4 33.9 36.7 19.4 0.0 37.6 23.4 23.7
Incr Delay (d2), s/veh 0.1 1.4 1.6 0.5 1.6 1.7 0.6 0.2 0.0 0.2 0.6 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 3.0 3.1 2.8 3.5 3.6 2.3 3.6 0.0 0.9 6.2 6.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 35.7 35.0 36.3 37.3 35.0 35.5 37.3 19.6 0.0 37.8 24.0 24.9
LnGrp LOS D C D D C D D B D C C
Approach Vol, veh/h 409 608 829 A 1140
Approach Delay, s/veh 35.7 36.1 22.0 24.8
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.4 38.0 17.0 21.9 13.7 40.7 17.8 21.1
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s 30.0 50.0 30.0 50.0 30.0 50.0 30.0 50.0
Max Q Clear Time (g_c+I1), s 7.9 18.5 5.3 10.4 4.3 11.5 9.9 9.6
Green Ext Time (p_c), s 0.1 12.5 0.2 3.2 0.0 8.3 0.5 2.7

Intersection Summary
HCM 6th Ctrl Delay 27.8
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 0 16 15 0 25 54 951 59 24 1324 10
Future Volume (veh/h) 9 0 16 15 0 25 54 951 59 24 1324 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1700 1700 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 9 0 0 15 0 5 56 980 38 25 1365 10
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 238 0 0 279 0 370 202 2575 795 139 2439 18
Arrive On Green 0.05 0.00 0.00 0.09 0.00 0.19 0.13 0.52 0.52 0.09 0.48 0.43
Sat Flow, veh/h 1243 0 0 2956 0 1513 1619 4914 1518 1619 5032 37
Grp Volume(v), veh/h 9 0 0 15 0 5 56 980 38 25 889 486
Grp Sat Flow(s),veh/h/ln 1243 0 0 1478 0 1513 1619 1638 1518 1619 1638 1793
Q Serve(g_s), s 0.5 0.0 0.0 0.3 0.0 0.2 2.2 8.2 0.8 1.0 13.2 13.2
Cycle Q Clear(g_c), s 0.5 0.0 0.0 0.3 0.0 0.2 2.2 8.2 0.8 1.0 13.2 13.2
Prop In Lane 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.02
Lane Grp Cap(c), veh/h 165 0 0 279 0 370 202 2575 795 139 1588 869
V/C Ratio(X) 0.05 0.00 0.00 0.05 0.00 0.01 0.28 0.38 0.05 0.18 0.56 0.56
Avail Cap(c_a), veh/h 466 0 0 1032 0 528 565 3501 1082 565 2334 1278
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.4 0.0 0.0 28.3 0.0 21.2 27.3 9.7 8.0 29.2 12.5 12.6
Incr Delay (d2), s/veh 0.2 0.0 0.0 0.1 0.0 0.0 0.7 0.1 0.0 0.6 0.4 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 0.1 0.0 0.1 0.8 2.3 0.2 0.4 3.8 4.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.6 0.0 0.0 28.4 0.0 21.2 28.0 9.9 8.0 29.8 13.0 13.4
LnGrp LOS C A A C A C C A A C B B
Approach Vol, veh/h 9 20 1074 1400
Approach Delay, s/veh 29.6 26.6 10.7 13.4
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 9.4 39.5 9.5 10.3 12.1 36.8 19.8
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s 20.0 45.0 20.0 * 20 20.0 45.0 20.0
Max Q Clear Time (g_c+I1), s 3.0 10.2 2.3 2.5 4.2 15.2 2.2
Green Ext Time (p_c), s 0.0 10.9 0.0 0.0 0.1 14.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 12.4
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 96 31 1015 79 36 1332
Future Volume (veh/h) 96 31 1015 79 36 1332
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.99 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1800 1600 1800
Adj Flow Rate, veh/h 100 13 1057 38 38 1388
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 592 645 2135 659 657 3462
Arrive On Green 0.20 0.20 0.43 0.43 0.22 0.70
Sat Flow, veh/h 2956 1525 5076 1517 2956 5076
Grp Volume(v), veh/h 100 13 1057 38 38 1388
Grp Sat Flow(s),veh/h/ln 1478 1525 1638 1517 1478 1638
Q Serve(g_s), s 1.8 0.3 9.8 0.9 0.6 7.3
Cycle Q Clear(g_c), s 1.8 0.3 9.8 0.9 0.6 7.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 592 645 2135 659 657 3462
V/C Ratio(X) 0.17 0.02 0.50 0.06 0.06 0.40
Avail Cap(c_a), veh/h 1127 920 3433 1060 1127 3462
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 20.8 10.6 12.8 10.3 19.3 3.8
Incr Delay (d2), s/veh 0.2 0.0 0.3 0.1 0.0 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.1 2.9 0.3 0.2 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.0 10.6 13.1 10.4 19.3 4.2
LnGrp LOS C B B B B A
Approach Vol, veh/h 113 1095 1426
Approach Delay, s/veh 19.8 13.0 4.6
Approach LOS B B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 17.0 30.4 47.4 15.6
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 20.0 40.0 40.0 20.0
Max Q Clear Time (g_c+I1), s 2.6 11.8 9.3 3.8
Green Ext Time (p_c), s 0.1 11.1 16.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 8.7
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 178 338 722 0 0 1195
Future Volume (veh/h) 178 338 722 0 0 1195
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 0 1800
Adj Flow Rate, veh/h 189 237 768 0 0 1271
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 315 297 2583 0 0 2583
Arrive On Green 0.19 0.19 0.76 0.00 0.00 0.76
Sat Flow, veh/h 1619 1525 3600 0 0 3600
Grp Volume(v), veh/h 189 237 768 0 0 1271
Grp Sat Flow(s),veh/h/ln 1619 1525 1710 0 0 1710
Q Serve(g_s), s 10.6 14.8 7.1 0.0 0.0 14.5
Cycle Q Clear(g_c), s 10.6 14.8 7.1 0.0 0.0 14.5
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 315 297 2583 0 0 2583
V/C Ratio(X) 0.60 0.80 0.30 0.00 0.00 0.49
Avail Cap(c_a), veh/h 696 656 2583 0 0 2583
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 36.7 38.4 3.9 0.0 0.0 4.8
Incr Delay (d2), s/veh 0.7 1.9 0.3 0.0 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.2 5.6 1.7 0.0 0.0 4.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.4 40.3 4.2 0.0 0.0 5.4
LnGrp LOS D D A A A A
Approach Vol, veh/h 426 768 1271
Approach Delay, s/veh 39.0 4.2 5.4
Approach LOS D A A

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 78.5 78.5 21.5
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 48 48.0 41.0
Max Q Clear Time (g_c+I1), s 9.1 16.5 16.8
Green Ext Time (p_c), s 3.3 20.0 0.7

Intersection Summary
HCM 6th Ctrl Delay 10.8
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 249 6 362 0 0 0 0 712 349 445 948 0
Future Volume (veh/h) 249 6 362 0 0 0 0 712 349 445 948 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 1800 1800 1700 1800 0
Adj Flow Rate, veh/h 323 0 108 0 774 304 484 1030 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 460 0 217 0 1605 625 537 2780 0
Arrive On Green 0.14 0.00 0.14 0.00 0.46 0.46 0.33 0.81 0.00
Sat Flow, veh/h 3238 0 1525 0 3640 1354 1619 3510 0
Grp Volume(v), veh/h 323 0 108 0 729 349 484 1030 0
Grp Sat Flow(s),veh/h/ln 1619 0 1525 0 1638 1556 1619 1710 0
Q Serve(g_s), s 9.5 0.0 6.5 0.0 15.4 15.6 28.5 8.1 0.0
Cycle Q Clear(g_c), s 9.5 0.0 6.5 0.0 15.4 15.6 28.5 8.1 0.0
Prop In Lane 1.00 1.00 0.00 0.87 1.00 0.00
Lane Grp Cap(c), veh/h 460 0 217 0 1512 718 537 2780 0
V/C Ratio(X) 0.70 0.00 0.50 0.00 0.48 0.49 0.90 0.37 0.00
Avail Cap(c_a), veh/h 874 0 412 0 1512 718 696 2780 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 40.9 0.0 39.6 0.0 18.6 18.7 31.9 2.5 0.0
Incr Delay (d2), s/veh 0.7 0.0 0.7 0.0 1.1 2.3 10.9 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.8 0.0 2.5 0.0 5.6 5.6 12.4 1.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.6 0.0 40.3 0.0 19.7 21.0 42.8 2.9 0.0
LnGrp LOS D A D A B C D A A
Approach Vol, veh/h 431 1078 1514
Approach Delay, s/veh 41.3 20.2 15.6
Approach LOS D C B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 35.1 48.7 16.2 83.8
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s 41.0 19.0 25.0 64.0
Max Q Clear Time (g_c+I1), s 30.5 17.6 11.5 10.1
Green Ext Time (p_c), s 0.6 0.7 0.7 6.0

Intersection Summary
HCM 6th Ctrl Delay 20.9
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 435 1036 134 228 680 177 139 762 221 192 540 264
Future Volume (veh/h) 435 1036 134 228 680 177 139 762 221 192 540 264
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1600 1800 1800 1600 1800 1800
Adj Flow Rate, veh/h 448 1068 57 235 701 150 143 786 90 198 557 79
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 393 2184 676 325 1626 343 226 944 419 280 1006 446
Arrive On Green 0.13 0.44 0.44 0.11 0.40 0.40 0.08 0.28 0.28 0.09 0.29 0.29
Sat Flow, veh/h 2956 4914 1520 2956 4050 855 2956 3420 1517 2956 3420 1518
Grp Volume(v), veh/h 448 1068 57 235 565 286 143 786 90 198 557 79
Grp Sat Flow(s),veh/h/ln 1478 1638 1520 1478 1638 1629 1478 1710 1517 1478 1710 1518
Q Serve(g_s), s 18.6 21.6 3.0 10.8 17.5 17.8 6.6 30.3 6.4 9.1 19.2 3.5
Cycle Q Clear(g_c), s 18.6 21.6 3.0 10.8 17.5 17.8 6.6 30.3 6.4 9.1 19.2 3.5
Prop In Lane 1.00 1.00 1.00 0.52 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 393 2184 676 325 1315 654 226 944 419 280 1006 446
V/C Ratio(X) 1.14 0.49 0.08 0.72 0.43 0.44 0.63 0.83 0.22 0.71 0.55 0.18
Avail Cap(c_a), veh/h 393 2184 676 591 1315 654 338 1006 446 338 1009 448
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.37 0.37 0.37 1.00 1.00 1.00
Uniform Delay (d), s/veh 60.7 27.6 22.4 60.2 30.3 30.4 62.7 47.7 39.0 61.5 41.7 15.3
Incr Delay (d2), s/veh 89.3 0.8 0.2 3.0 1.0 2.1 1.1 2.0 0.0 5.2 0.4 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.9 8.7 1.2 4.2 7.2 7.4 2.5 13.2 2.4 3.6 8.2 2.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 150.0 28.4 22.7 63.3 31.3 32.5 63.8 49.7 39.1 66.7 42.1 15.4
LnGrp LOS F C C E C C E D D E D B
Approach Vol, veh/h 1573 1086 1019 834
Approach Delay, s/veh 62.8 38.6 50.7 45.4
Approach LOS E D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 23.3 59.0 15.3 42.4 17.4 64.9 12.7 45.0
Change Period (Y+Rc), s 6.7 * 6.8 4.0 * 7.8 4.0 * 6.7 4.0 * 7.8
Max Green Setting (Gmax), s 14.0 * 52 14.0 * 37 26.0 * 40 14.0 * 37
Max Q Clear Time (g_c+I1), s 20.6 19.8 11.1 32.3 12.8 23.6 8.6 21.2
Green Ext Time (p_c), s 0.0 4.2 0.2 1.9 0.6 5.1 0.2 2.4

Intersection Summary
HCM 6th Ctrl Delay 51.0
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 42 699 23 70 524 93 27 137 73 48 95 33
Future Volume (veh/h) 42 699 23 70 524 93 27 137 73 48 95 33
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 44 736 24 74 552 75 28 144 16 51 100 8
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 537 2537 83 509 1351 1141 66 261 315 123 223 314
Arrive On Green 0.75 0.75 0.75 0.75 0.75 0.75 0.17 0.21 0.21 0.17 0.21 0.21
Sat Flow, veh/h 725 3380 110 641 1800 1520 118 1255 1514 360 1073 1507
Grp Volume(v), veh/h 44 372 388 74 552 75 172 0 16 151 0 8
Grp Sat Flow(s),veh/h/ln 725 1710 1780 641 1800 1520 1373 0 1514 1433 0 1507
Q Serve(g_s), s 2.3 6.9 6.9 4.2 11.0 1.3 3.3 0.0 0.8 0.0 0.0 0.4
Cycle Q Clear(g_c), s 13.3 6.9 6.9 11.1 11.0 1.3 12.8 0.0 0.8 9.5 0.0 0.4
Prop In Lane 1.00 0.06 1.00 1.00 0.16 1.00 0.34 1.00
Lane Grp Cap(c), veh/h 537 1284 1336 509 1351 1141 273 0 315 289 0 314
V/C Ratio(X) 0.08 0.29 0.29 0.15 0.41 0.07 0.63 0.00 0.05 0.52 0.00 0.03
Avail Cap(c_a), veh/h 537 1284 1336 509 1351 1141 475 0 498 475 0 496
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.67 0.67 0.67 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 6.9 4.0 4.0 5.7 4.5 3.3 36.1 0.0 31.7 35.3 0.0 31.5
Incr Delay (d2), s/veh 0.3 0.6 0.5 0.4 0.6 0.1 0.9 0.0 0.0 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 1.8 1.9 0.5 2.9 0.3 4.1 0.0 0.3 3.5 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 7.2 4.5 4.5 6.1 5.1 3.3 37.0 0.0 31.7 35.9 0.0 31.5
LnGrp LOS A A A A A A D A C D A C
Approach Vol, veh/h 804 701 188 159
Approach Delay, s/veh 4.7 5.0 36.5 35.7
Approach LOS A A D D

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 77.1 22.9 77.1 22.9
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 59 28.9 * 59 28.9
Max Q Clear Time (g_c+I1), s 15.3 11.5 13.1 14.8
Green Ext Time (p_c), s 3.0 0.5 2.7 0.5

Intersection Summary
HCM 6th Ctrl Delay 10.7
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 172 631 50 138 567 202 67 755 141 118 527 110
Future Volume (veh/h) 172 631 50 138 567 202 67 755 141 118 527 110
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 183 671 48 147 603 181 71 803 135 126 561 101
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 210 1067 76 209 914 274 114 960 161 175 1058 190
Arrive On Green 0.26 0.66 0.66 0.13 0.35 0.35 0.02 0.11 0.11 0.11 0.37 0.37
Sat Flow, veh/h 1619 3232 231 1619 2581 773 1619 2927 492 1619 2895 519
Grp Volume(v), veh/h 183 355 364 147 399 385 71 469 469 126 331 331
Grp Sat Flow(s),veh/h/ln 1619 1710 1753 1619 1710 1645 1619 1710 1709 1619 1710 1704
Q Serve(g_s), s 10.8 12.1 12.1 8.7 19.7 19.7 4.3 26.9 26.9 7.5 15.2 15.3
Cycle Q Clear(g_c), s 10.8 12.1 12.1 8.7 19.7 19.7 4.3 26.9 26.9 7.5 15.2 15.3
Prop In Lane 1.00 0.13 1.00 0.47 1.00 0.29 1.00 0.30
Lane Grp Cap(c), veh/h 210 564 579 209 606 583 114 561 560 175 625 623
V/C Ratio(X) 0.87 0.63 0.63 0.70 0.66 0.66 0.62 0.84 0.84 0.72 0.53 0.53
Avail Cap(c_a), veh/h 210 564 579 210 606 583 243 564 564 210 625 623
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 0.97 0.97 0.97 1.00 1.00 1.00 0.77 0.77 0.77 0.84 0.84 0.84
Uniform Delay (d), s/veh 36.2 13.4 13.4 41.7 27.2 27.2 47.5 42.0 42.0 43.2 24.9 25.0
Incr Delay (d2), s/veh 29.3 5.1 5.0 10.0 5.5 5.8 4.3 7.9 7.9 7.8 0.4 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.3 3.8 3.9 3.9 8.4 8.2 1.9 13.4 13.4 3.3 5.8 5.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.5 18.5 18.4 51.7 32.7 33.0 51.8 49.9 49.9 51.0 25.3 25.4
LnGrp LOS E B B D C C D D D D C C
Approach Vol, veh/h 902 931 1009 788
Approach Delay, s/veh 28.0 35.8 50.0 29.4
Approach LOS C D D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0 37.4 12.8 34.8 17.4 35.0 9.0 38.6
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s 11.5 29.0 11.5 * 29 11.5 * 29 13.5 * 27
Max Q Clear Time (g_c+I1), s 12.8 21.7 9.5 28.9 10.7 14.1 6.3 17.3
Green Ext Time (p_c), s 0.0 1.8 0.1 0.2 0.0 2.2 0.1 1.8

Intersection Summary
HCM 6th Ctrl Delay 36.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 13.1
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 42 171 44 43 143 17 39 199 25 2 165 17
Future Vol, veh/h 42 171 44 43 143 17 39 199 25 2 165 17
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 45 184 47 46 154 18 42 214 27 2 177 18
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 13 12.8 14.1 12.2
HCM LOS B B B B
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 16% 0% 20% 0% 23% 0% 1% 0%
Vol Thru, % 84% 0% 80% 0% 77% 0% 99% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 238 25 213 44 186 17 167 17
LT Vol 39 0 42 0 43 0 2 0
Through Vol 199 0 171 0 143 0 165 0
RT Vol 0 25 0 44 0 17 0 17
Lane Flow Rate 256 27 229 47 200 18 180 18
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.459 0.042 0.413 0.075 0.367 0.029 0.326 0.03
Departure Headway (Hd) 6.459 5.664 6.491 5.679 6.599 5.769 6.54 5.821
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 555 628 552 626 542 616 546 610
Service Time 4.234 3.439 4.266 3.453 4.378 3.548 4.322 3.602
HCM Lane V/C Ratio 0.461 0.043 0.415 0.075 0.369 0.029 0.33 0.03
HCM Control Delay 14.7 8.7 13.8 8.9 13.2 8.7 12.5 8.8
HCM Lane LOS B A B A B A B A
HCM 95th-tile Q 2.4 0.1 2 0.2 1.7 0.1 1.4 0.1



HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 45 119 28 116 105 62 45 877 111 26 645 47
Future Volume (veh/h) 45 119 28 116 105 62 45 877 111 26 645 47
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 48 128 21 125 113 16 48 943 49 28 694 47
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 241 224 37 181 163 297 84 1081 478 365 1685 114
Arrive On Green 0.15 0.15 0.15 0.16 0.20 0.20 0.05 0.32 0.32 0.23 0.52 0.52
Sat Flow, veh/h 1619 1506 247 921 833 1514 1619 3420 1513 1619 3249 220
Grp Volume(v), veh/h 48 0 149 238 0 16 48 943 49 28 365 376
Grp Sat Flow(s),veh/h/ln 1619 0 1753 1754 0 1514 1619 1710 1513 1619 1710 1759
Q Serve(g_s), s 2.6 0.0 7.9 12.7 0.0 0.9 2.9 26.0 2.3 1.4 13.1 13.1
Cycle Q Clear(g_c), s 2.6 0.0 7.9 12.7 0.0 0.9 2.9 26.0 2.3 1.4 13.1 13.1
Prop In Lane 1.00 0.14 0.53 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 241 0 261 344 0 297 84 1081 478 365 887 912
V/C Ratio(X) 0.20 0.00 0.57 0.69 0.00 0.05 0.57 0.87 0.10 0.08 0.41 0.41
Avail Cap(c_a), veh/h 355 0 384 421 0 363 227 1081 478 365 887 912
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.82 0.82 0.82 0.77 0.77 0.77
Uniform Delay (d), s/veh 37.3 0.0 39.6 38.4 0.0 32.7 46.3 32.3 24.2 30.5 14.7 14.7
Incr Delay (d2), s/veh 0.4 0.0 2.0 3.7 0.0 0.1 5.0 8.2 0.4 0.1 1.1 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 3.5 5.7 0.0 0.3 1.2 11.3 0.8 0.5 4.8 5.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.7 0.0 41.6 42.1 0.0 32.7 51.3 40.5 24.5 30.6 15.8 15.8
LnGrp LOS D A D D A C D D C C B B
Approach Vol, veh/h 197 254 1040 769
Approach Delay, s/veh 40.6 41.5 40.2 16.4
Approach LOS D D D B

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 17.0 7.2 54.2 21.6 27.4 34.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 17.9 12.5 27.6 20.0 12.5 * 28
Max Q Clear Time (g_c+I1), s 9.9 4.9 15.1 14.7 3.4 28.0
Green Ext Time (p_c), s 0.5 0.0 2.2 0.6 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 32.3
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 17.1
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 49 235 43 39 244 50 32 192 30 31 183 43
Future Vol, veh/h 49 235 43 39 244 50 32 192 30 31 183 43
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 51 242 44 40 252 52 33 198 31 32 189 44
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 18.3 18 16.1 15.3
HCM LOS C C C C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 14% 0% 17% 0% 14% 0% 14% 0%
Vol Thru, % 86% 0% 83% 0% 86% 0% 86% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 224 30 284 43 283 50 214 43
LT Vol 32 0 49 0 39 0 31 0
Through Vol 192 0 235 0 244 0 183 0
RT Vol 0 30 0 43 0 50 0 43
Lane Flow Rate 231 31 293 44 292 52 221 44
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.479 0.057 0.584 0.079 0.58 0.091 0.458 0.082
Departure Headway (Hd) 7.46 6.668 7.184 6.379 7.162 6.374 7.466 6.673
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 483 535 501 560 502 560 481 535
Service Time 5.223 4.431 4.946 4.14 4.924 4.136 5.23 4.437
HCM Lane V/C Ratio 0.478 0.058 0.585 0.079 0.582 0.093 0.459 0.082
HCM Control Delay 16.9 9.8 19.6 9.7 19.4 9.8 16.4 10
HCM Lane LOS C A C A C A C A
HCM 95th-tile Q 2.5 0.2 3.7 0.3 3.6 0.3 2.4 0.3



HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 100 194 54 32 194 38 45 899 28 29 701 67
Future Volume (veh/h) 100 194 54 32 194 38 45 899 28 29 701 67
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 105 204 21 34 204 13 47 946 28 31 738 64
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 377 1004 102 416 577 487 193 1437 43 165 1294 112
Arrive On Green 0.32 0.32 0.32 0.32 0.32 0.32 0.12 0.42 0.42 0.10 0.41 0.41
Sat Flow, veh/h 1055 3132 319 1047 1800 1518 1619 3391 100 1619 3182 276
Grp Volume(v), veh/h 105 110 115 34 204 13 47 477 497 31 396 406
Grp Sat Flow(s),veh/h/ln 1055 1710 1741 1047 1800 1518 1619 1710 1782 1619 1710 1748
Q Serve(g_s), s 4.7 2.6 2.7 1.4 4.8 0.3 1.5 12.4 12.4 1.0 9.9 9.9
Cycle Q Clear(g_c), s 9.5 2.6 2.7 4.0 4.8 0.3 1.5 12.4 12.4 1.0 9.9 9.9
Prop In Lane 1.00 0.18 1.00 1.00 1.00 0.06 1.00 0.16
Lane Grp Cap(c), veh/h 377 548 558 416 577 487 193 725 755 165 696 711
V/C Ratio(X) 0.28 0.20 0.21 0.08 0.35 0.03 0.24 0.66 0.66 0.19 0.57 0.57
Avail Cap(c_a), veh/h 609 926 942 647 974 822 292 972 1013 292 972 994
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 18.1 13.7 13.7 15.1 14.4 12.9 22.1 12.8 12.8 22.8 12.7 12.7
Incr Delay (d2), s/veh 0.4 0.2 0.2 0.1 0.4 0.0 0.2 1.0 1.0 0.2 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.9 0.9 0.3 1.6 0.1 0.5 3.7 3.9 0.3 3.0 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.5 13.8 13.9 15.2 14.8 12.9 22.4 13.8 13.7 23.0 13.4 13.4
LnGrp LOS B B B B B B C B B C B B
Approach Vol, veh/h 330 251 1021 833
Approach Delay, s/veh 15.3 14.8 14.2 13.8
Approach LOS B B B B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 7.7 27.0 20.8 8.6 26.0 20.8
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s 7.0 27.5 26.0 7.0 27.5 26.0
Max Q Clear Time (g_c+I1), s 3.0 14.4 11.5 3.5 12.9 6.8
Green Ext Time (p_c), s 0.0 4.7 1.4 0.0 4.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 14.2
HCM 6th LOS B
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HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 54 243 46 108 331 89 51 919 93 74 639 47
Future Volume (veh/h) 54 243 46 108 331 89 51 919 93 74 639 47
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 59 264 38 117 360 79 55 999 97 80 695 49
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 170 612 87 205 630 137 166 1313 127 185 1390 98
Arrive On Green 0.10 0.20 0.15 0.13 0.23 0.17 0.10 0.42 0.36 0.11 0.43 0.38
Sat Flow, veh/h 1619 3001 427 1619 2790 605 1619 3148 306 1619 3240 228
Grp Volume(v), veh/h 59 149 153 117 219 220 55 543 553 80 367 377
Grp Sat Flow(s),veh/h/ln 1619 1710 1718 1619 1710 1685 1619 1710 1744 1619 1710 1758
Q Serve(g_s), s 2.6 5.8 6.0 5.2 8.7 9.0 2.4 20.6 20.8 3.5 11.9 12.0
Cycle Q Clear(g_c), s 2.6 5.8 6.0 5.2 8.7 9.0 2.4 20.6 20.8 3.5 11.9 12.0
Prop In Lane 1.00 0.25 1.00 0.36 1.00 0.18 1.00 0.13
Lane Grp Cap(c), veh/h 170 349 350 205 386 380 166 713 727 185 734 754
V/C Ratio(X) 0.35 0.43 0.44 0.57 0.57 0.58 0.33 0.76 0.76 0.43 0.50 0.50
Avail Cap(c_a), veh/h 489 651 654 489 651 641 489 875 892 489 875 899
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.7 26.5 27.0 31.3 26.2 27.0 31.8 19.0 19.3 31.5 15.8 16.0
Incr Delay (d2), s/veh 0.5 0.3 0.3 0.9 0.5 0.5 0.4 3.1 3.1 0.6 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 2.2 2.3 1.9 3.3 3.4 0.9 7.4 7.7 1.3 4.0 4.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.1 26.8 27.3 32.2 26.7 27.5 32.2 22.1 22.4 32.0 16.3 16.6
LnGrp LOS C C C C C C C C C C B B
Approach Vol, veh/h 361 556 1151 824
Approach Delay, s/veh 27.9 28.2 22.7 18.0
Approach LOS C C C B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.7 35.3 11.7 18.5 9.8 36.2 10.0 20.2
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s 20.0 35.0 20.0 25.0 20.0 35.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 5.5 22.8 7.2 8.0 4.4 14.0 4.6 11.0
Green Ext Time (p_c), s 0.1 5.0 0.1 0.8 0.0 4.0 0.0 1.2

Intersection Summary
HCM 6th Ctrl Delay 23.1
HCM 6th LOS C

-----~ t~ --~ t~ --~ t~ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 169 246 97 336 462 64 133 927 152 79 589 90
Future Volume (veh/h) 169 246 97 336 462 64 133 927 152 79 589 90
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 182 265 80 361 497 64 143 997 0 85 633 87
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 406 571 169 531 797 102 230 1688 209 1445 196
Arrive On Green 0.14 0.22 0.18 0.18 0.26 0.22 0.14 0.34 0.00 0.13 0.33 0.29
Sat Flow, veh/h 2956 2598 767 2956 3046 391 1619 4914 1525 1619 4372 594
Grp Volume(v), veh/h 182 172 173 361 278 283 143 997 0 85 472 248
Grp Sat Flow(s),veh/h/ln 1478 1710 1654 1478 1710 1727 1619 1638 1525 1619 1638 1689
Q Serve(g_s), s 5.7 8.9 9.3 11.6 14.5 14.7 8.4 16.9 0.0 4.9 11.4 11.8
Cycle Q Clear(g_c), s 5.7 8.9 9.3 11.6 14.5 14.7 8.4 16.9 0.0 4.9 11.4 11.8
Prop In Lane 1.00 0.46 1.00 0.23 1.00 1.00 1.00 0.35
Lane Grp Cap(c), veh/h 406 376 364 531 448 452 230 1688 209 1083 558
V/C Ratio(X) 0.45 0.46 0.47 0.68 0.62 0.63 0.62 0.59 0.41 0.44 0.44
Avail Cap(c_a), veh/h 991 911 881 991 911 919 543 2617 543 1744 900
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 40.2 34.3 35.3 38.9 33.0 33.5 40.9 27.4 0.0 40.6 26.6 27.2
Incr Delay (d2), s/veh 0.3 1.2 1.4 0.6 2.0 2.0 1.0 0.5 0.0 0.5 0.4 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 3.8 3.9 4.2 6.2 6.4 3.4 6.6 0.0 2.0 4.5 4.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.5 35.6 36.7 39.5 35.0 35.5 42.0 27.9 0.0 41.1 27.0 28.0
LnGrp LOS D D D D D D D C D C C
Approach Vol, veh/h 527 922 1140 A 805
Approach Delay, s/veh 37.6 36.9 29.7 28.8
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.4 36.5 17.4 30.0 16.1 37.8 21.7 25.8
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s 30.0 50.0 30.0 50.0 30.0 50.0 30.0 50.0
Max Q Clear Time (g_c+I1), s 10.4 13.8 7.7 16.7 6.9 18.9 13.6 11.3
Green Ext Time (p_c), s 0.2 7.8 0.3 5.5 0.1 11.6 0.6 3.2

Intersection Summary
HCM 6th Ctrl Delay 32.7
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 3 14 75 3 35 58 1190 33 20 988 24
Future Volume (veh/h) 9 3 14 75 3 35 58 1190 33 20 988 24
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1700 1700 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 9 3 3 77 3 10 60 1227 19 21 1019 24
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 153 64 34 489 119 397 201 2226 687 129 2019 48
Arrive On Green 0.06 0.12 0.12 0.17 0.33 0.27 0.12 0.45 0.45 0.08 0.41 0.35
Sat Flow, veh/h 605 533 285 2956 363 1211 1619 4914 1517 1619 4938 116
Grp Volume(v), veh/h 15 0 0 77 0 13 60 1227 19 21 676 367
Grp Sat Flow(s),veh/h/ln 1423 0 0 1478 0 1574 1619 1638 1517 1619 1638 1778
Q Serve(g_s), s 0.0 0.0 0.0 1.6 0.0 0.4 2.4 13.0 0.5 0.9 11.0 11.1
Cycle Q Clear(g_c), s 0.6 0.0 0.0 1.6 0.0 0.4 2.4 13.0 0.5 0.9 11.0 11.1
Prop In Lane 0.60 0.20 1.00 0.77 1.00 1.00 1.00 0.07
Lane Grp Cap(c), veh/h 172 0 0 489 0 516 201 2226 687 129 1339 727
V/C Ratio(X) 0.09 0.00 0.00 0.16 0.00 0.03 0.30 0.55 0.03 0.16 0.50 0.51
Avail Cap(c_a), veh/h 462 0 0 990 0 527 542 3361 1038 542 2241 1216
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.0 0.0 0.0 25.6 0.0 17.4 28.5 14.3 10.9 30.7 15.8 15.9
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.1 0.0 0.0 0.8 0.3 0.0 0.6 0.4 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.6 0.0 0.2 0.9 4.0 0.2 0.3 3.5 3.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 0.0 0.0 25.8 0.0 17.4 29.4 14.6 10.9 31.3 16.2 16.7
LnGrp LOS C A A C A B C B B C B B
Approach Vol, veh/h 15 90 1306 1064
Approach Delay, s/veh 29.3 24.6 15.2 16.7
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 9.2 36.0 14.8 11.6 12.4 32.8 26.5
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s 20.0 45.0 20.0 * 20 20.0 45.0 20.0
Max Q Clear Time (g_c+I1), s 2.9 15.0 3.6 2.6 4.4 13.1 2.4
Green Ext Time (p_c), s 0.0 13.4 0.2 0.0 0.1 10.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 16.3
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 159 63 1220 88 22 1031
Future Volume (veh/h) 159 63 1220 88 22 1031
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.99 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1800 1600 1800
Adj Flow Rate, veh/h 166 55 1271 42 23 1074
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 594 616 2288 706 600 3499
Arrive On Green 0.20 0.20 0.47 0.47 0.20 0.71
Sat Flow, veh/h 2956 1525 5076 1517 2956 5076
Grp Volume(v), veh/h 166 55 1271 42 23 1074
Grp Sat Flow(s),veh/h/ln 1478 1525 1638 1517 1478 1638
Q Serve(g_s), s 3.3 1.5 12.9 1.0 0.4 5.6
Cycle Q Clear(g_c), s 3.3 1.5 12.9 1.0 0.4 5.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 594 616 2288 706 600 3499
V/C Ratio(X) 0.28 0.09 0.56 0.06 0.04 0.31
Avail Cap(c_a), veh/h 1029 840 3135 968 1029 3499
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.3 12.7 13.3 10.1 22.1 3.7
Incr Delay (d2), s/veh 0.4 0.1 0.3 0.0 0.0 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 0.5 3.9 0.3 0.1 1.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.7 12.8 13.6 10.2 22.1 3.9
LnGrp LOS C B B B C A
Approach Vol, veh/h 221 1313 1097
Approach Delay, s/veh 21.0 13.5 4.3
Approach LOS C B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 17.0 35.1 52.1 16.9
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 20.0 40.0 40.0 20.0
Max Q Clear Time (g_c+I1), s 2.4 14.9 7.6 5.3
Green Ext Time (p_c), s 0.0 12.9 12.0 0.9

Intersection Summary
HCM 6th Ctrl Delay 10.3
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 208 381 956 0 0 822
Future Volume (veh/h) 208 381 956 0 0 822
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 0 1800
Adj Flow Rate, veh/h 224 338 1028 0 0 884
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 420 396 2362 0 0 2362
Arrive On Green 0.26 0.26 0.69 0.00 0.00 0.69
Sat Flow, veh/h 1619 1525 3600 0 0 3600
Grp Volume(v), veh/h 224 338 1028 0 0 884
Grp Sat Flow(s),veh/h/ln 1619 1525 1710 0 0 1710
Q Serve(g_s), s 11.9 21.1 13.3 0.0 0.0 10.8
Cycle Q Clear(g_c), s 11.9 21.1 13.3 0.0 0.0 10.8
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 420 396 2362 0 0 2362
V/C Ratio(X) 0.53 0.85 0.44 0.00 0.00 0.37
Avail Cap(c_a), veh/h 615 580 2362 0 0 2362
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 31.8 35.2 6.8 0.0 0.0 6.5
Incr Delay (d2), s/veh 0.4 5.7 0.6 0.0 0.0 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 8.3 3.9 0.0 0.0 3.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.2 41.0 7.4 0.0 0.0 6.9
LnGrp LOS C D A A A A
Approach Vol, veh/h 562 1028 884
Approach Delay, s/veh 37.5 7.4 6.9
Approach LOS D A A

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 72.1 72.1 27.9
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 53 53.0 36.0
Max Q Clear Time (g_c+I1), s 15.3 12.8 23.1
Green Ext Time (p_c), s 4.8 14.8 0.8

Intersection Summary
HCM 6th Ctrl Delay 14.1
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 279 3 260 0 0 0 0 1018 340 219 806 0
Future Volume (veh/h) 279 3 260 0 0 0 0 1018 340 219 806 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 1800 1800 1700 1800 0
Adj Flow Rate, veh/h 325 0 78 0 1049 313 226 831 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 463 0 218 0 2335 696 275 2777 0
Arrive On Green 0.14 0.00 0.14 0.00 0.62 0.62 0.17 0.81 0.00
Sat Flow, veh/h 3238 0 1525 0 3917 1120 1619 3510 0
Grp Volume(v), veh/h 325 0 78 0 915 447 226 831 0
Grp Sat Flow(s),veh/h/ln 1619 0 1525 0 1638 1598 1619 1710 0
Q Serve(g_s), s 9.6 0.0 4.6 0.0 14.7 14.7 13.5 6.0 0.0
Cycle Q Clear(g_c), s 9.6 0.0 4.6 0.0 14.7 14.7 13.5 6.0 0.0
Prop In Lane 1.00 1.00 0.00 0.70 1.00 0.00
Lane Grp Cap(c), veh/h 463 0 218 0 2038 994 275 2777 0
V/C Ratio(X) 0.70 0.00 0.36 0.00 0.45 0.45 0.82 0.30 0.00
Avail Cap(c_a), veh/h 1392 0 656 0 2038 994 275 2777 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 40.8 0.0 38.7 0.0 9.9 9.9 40.0 2.3 0.0
Incr Delay (d2), s/veh 0.7 0.0 0.4 0.0 0.7 1.5 16.7 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.8 0.0 1.7 0.0 4.6 4.7 6.6 1.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.5 0.0 39.1 0.0 10.6 11.4 56.7 2.6 0.0
LnGrp LOS D A D A B B E A A
Approach Vol, veh/h 403 1362 1057
Approach Delay, s/veh 41.1 10.9 14.2
Approach LOS D B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 19.0 64.7 16.3 83.7
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s 15.0 29.0 41.0 48.0
Max Q Clear Time (g_c+I1), s 15.5 16.7 11.6 8.0
Green Ext Time (p_c), s 0.0 4.8 0.7 4.4

Intersection Summary
HCM 6th Ctrl Delay 16.4
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 348 664 111 220 1199 166 156 749 268 240 976 437
Future Volume (veh/h) 348 664 111 220 1199 166 156 749 268 240 976 437
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1600 1800 1800 1600 1800 1800
Adj Flow Rate, veh/h 409 781 46 259 1411 181 184 881 148 282 1148 356
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 345 1753 542 345 1569 201 278 1128 501 320 1177 523
Arrive On Green 0.12 0.36 0.36 0.12 0.36 0.36 0.09 0.33 0.33 0.11 0.34 0.34
Sat Flow, veh/h 2956 4914 1519 2956 4399 564 2956 3420 1518 2956 3420 1519
Grp Volume(v), veh/h 409 781 46 259 1051 541 184 881 148 282 1148 356
Grp Sat Flow(s),veh/h/ln 1478 1638 1519 1478 1638 1687 1478 1710 1518 1478 1710 1519
Q Serve(g_s), s 14.0 14.6 2.4 10.2 36.4 36.5 7.2 27.9 8.7 11.3 39.8 24.1
Cycle Q Clear(g_c), s 14.0 14.6 2.4 10.2 36.4 36.5 7.2 27.9 8.7 11.3 39.8 24.1
Prop In Lane 1.00 1.00 1.00 0.33 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 345 1753 542 345 1169 602 278 1128 501 320 1177 523
V/C Ratio(X) 1.19 0.45 0.08 0.75 0.90 0.90 0.66 0.78 0.30 0.88 0.98 0.68
Avail Cap(c_a), veh/h 345 1753 542 345 1169 602 320 1174 521 320 1177 523
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.0 29.5 25.6 51.3 36.6 36.6 52.5 36.3 29.8 52.7 38.8 33.7
Incr Delay (d2), s/veh 109.2 0.8 0.3 8.9 11.0 18.9 0.4 0.3 0.0 23.4 20.4 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.4 5.9 0.9 4.2 16.1 17.9 2.7 11.6 3.2 5.2 19.7 9.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 162.2 30.3 25.9 60.2 47.6 55.5 52.9 36.6 29.9 76.2 59.2 36.7
LnGrp LOS F C C E D E D D C E E D
Approach Vol, veh/h 1236 1851 1213 1786
Approach Delay, s/veh 73.8 51.7 38.2 57.4
Approach LOS E D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 45.6 15.0 43.4 16.0 45.6 13.3 45.1
Change Period (Y+Rc), s 4.0 6.8 4.0 * 7.8 4.0 * 6.8 4.0 * 7.8
Max Green Setting (Gmax), s 12.0 37.2 11.0 * 37 12.0 * 37 11.0 * 37
Max Q Clear Time (g_c+I1), s 16.0 38.5 13.3 29.9 12.2 16.6 9.2 41.8
Green Ext Time (p_c), s 0.0 0.0 0.0 2.8 0.0 3.8 0.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 55.2
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 35 638 44 140 810 83 45 104 71 99 111 65
Future Volume (veh/h) 35 638 44 140 810 83 45 104 71 99 111 65
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 40 725 47 159 920 88 51 118 22 112 126 19
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 283 2040 132 401 1973 189 86 185 506 193 198 506
Arrive On Green 0.63 0.63 0.63 0.42 0.42 0.42 0.29 0.33 0.33 0.29 0.33 0.33
Sat Flow, veh/h 508 3260 211 634 3153 302 118 555 1519 420 596 1519
Grp Volume(v), veh/h 40 380 392 159 499 509 169 0 22 238 0 19
Grp Sat Flow(s),veh/h/ln 508 1710 1761 634 1710 1744 672 0 1519 1016 0 1519
Q Serve(g_s), s 5.0 10.7 10.7 19.7 21.1 21.1 5.3 0.0 1.0 0.0 0.0 0.8
Cycle Q Clear(g_c), s 26.1 10.7 10.7 30.4 21.1 21.1 27.3 0.0 1.0 22.0 0.0 0.8
Prop In Lane 1.00 0.12 1.00 0.17 0.30 1.00 0.47 1.00
Lane Grp Cap(c), veh/h 283 1070 1102 401 1070 1092 244 0 506 351 0 506
V/C Ratio(X) 0.14 0.36 0.36 0.40 0.47 0.47 0.69 0.00 0.04 0.68 0.00 0.04
Avail Cap(c_a), veh/h 283 1070 1102 401 1070 1092 253 0 515 359 0 515
HCM Platoon Ratio 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.27 0.27 0.27 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.6 9.0 9.0 23.9 17.0 17.0 31.7 0.0 22.6 29.7 0.0 22.5
Incr Delay (d2), s/veh 1.0 0.9 0.9 0.8 0.4 0.4 6.2 0.0 0.0 4.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 3.6 3.7 3.1 8.7 8.8 4.6 0.0 0.3 5.8 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.6 9.9 9.9 24.7 17.4 17.4 37.9 0.0 22.6 33.7 0.0 22.5
LnGrp LOS B A A C B B D A C C A C
Approach Vol, veh/h 812 1167 191 257
Approach Delay, s/veh 10.4 18.4 36.1 32.8
Approach LOS B B D C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 64.6 35.4 64.6 35.4
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 58 29.9 * 58 29.9
Max Q Clear Time (g_c+I1), s 28.1 24.0 32.4 29.3
Green Ext Time (p_c), s 3.1 0.4 5.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 18.6
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

_____ "i tf+ "i tf+ --- 4' .,, - 4' 



HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 163 700 95 231 826 266 71 651 135 229 1045 186
Future Volume (veh/h) 163 700 95 231 826 266 71 651 135 229 1045 186
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 187 805 99 266 949 276 82 748 139 263 1201 200
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 232 1315 162 1052 2506 726 127 604 112 243 826 137
Arrive On Green 0.29 0.86 0.86 0.65 0.96 0.96 0.03 0.07 0.07 0.15 0.28 0.28
Sat Flow, veh/h 1619 3059 376 1619 2606 755 1619 2875 534 1619 2934 486
Grp Volume(v), veh/h 187 450 454 266 621 604 82 445 442 263 697 704
Grp Sat Flow(s),veh/h/ln 1619 1710 1725 1619 1710 1651 1619 1710 1699 1619 1710 1709
Q Serve(g_s), s 10.7 7.8 7.8 6.9 2.2 2.2 5.0 21.0 21.0 15.0 28.1 28.1
Cycle Q Clear(g_c), s 10.7 7.8 7.8 6.9 2.2 2.2 5.0 21.0 21.0 15.0 28.1 28.1
Prop In Lane 1.00 0.22 1.00 0.46 1.00 0.31 1.00 0.28
Lane Grp Cap(c), veh/h 232 735 742 1052 1644 1588 127 359 357 243 481 481
V/C Ratio(X) 0.81 0.61 0.61 0.25 0.38 0.38 0.64 1.24 1.24 1.08 1.45 1.46
Avail Cap(c_a), veh/h 308 735 742 1052 1644 1588 227 359 357 243 481 481
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 1.00 1.00 1.00 0.76 0.76 0.76 0.37 0.37 0.37
Uniform Delay (d), s/veh 34.4 4.5 4.5 7.3 0.1 0.1 47.3 46.5 46.5 42.5 35.9 35.9
Incr Delay (d2), s/veh 10.6 3.6 3.6 0.1 0.7 0.7 4.1 124.4 124.8 59.7 206.2 212.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.2 2.2 2.2 2.0 0.3 0.3 2.2 21.9 21.8 9.7 38.5 39.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.0 8.2 8.1 7.5 0.8 0.8 51.4 171.0 171.3 102.2 242.2 248.5
LnGrp LOS D A A A A A D F F F F F
Approach Vol, veh/h 1091 1491 969 1664
Approach Delay, s/veh 14.5 2.0 161.0 222.7
Approach LOS B A F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.3 98.2 17.0 23.0 69.6 45.0 9.9 30.1
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s 17.5 33.0 13.5 * 17 11.5 * 39 12.5 * 18
Max Q Clear Time (g_c+I1), s 12.7 4.2 17.0 23.0 8.9 9.8 7.0 30.1
Green Ext Time (p_c), s 0.2 5.3 0.0 0.0 0.2 3.4 0.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 104.6
HCM 6th LOS F

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 26.8
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 67 162 110 49 140 79 61 214 46 51 183 88
Future Vol, veh/h 67 162 110 49 140 79 61 214 46 51 183 88
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 85 205 139 62 177 100 77 271 58 65 232 111
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 24.2 20.5 36.4 25.1
HCM LOS C C E D
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 22% 0% 29% 0% 26% 0% 22% 0%
Vol Thru, % 78% 0% 71% 0% 74% 0% 78% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 275 46 229 110 189 79 234 88
LT Vol 61 0 67 0 49 0 51 0
Through Vol 214 0 162 0 140 0 183 0
RT Vol 0 46 0 110 0 79 0 88
Lane Flow Rate 348 58 290 139 239 100 296 111
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.824 0.124 0.697 0.301 0.588 0.222 0.707 0.24
Departure Headway (Hd) 8.517 7.675 8.656 7.776 8.849 7.985 8.596 7.756
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 425 466 417 462 407 449 421 462
Service Time 6.272 5.43 6.414 5.534 6.61 5.746 6.357 5.516
HCM Lane V/C Ratio 0.819 0.124 0.695 0.301 0.587 0.223 0.703 0.24
HCM Control Delay 40.6 11.5 29.2 13.9 23.6 13 29.7 13
HCM Lane LOS E B D B C B D B
HCM 95th-tile Q 7.7 0.4 5.2 1.3 3.6 0.8 5.4 0.9



HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 41 174 54 87 110 41 71 742 177 79 1220 53
Future Volume (veh/h) 41 174 54 87 110 41 71 742 177 79 1220 53
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 48 205 53 102 129 13 84 873 104 93 1435 60
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 306 260 67 149 189 291 128 1218 539 241 1522 63
Arrive On Green 0.19 0.19 0.19 0.15 0.19 0.19 0.08 0.36 0.36 0.15 0.45 0.45
Sat Flow, veh/h 1619 1377 356 778 983 1514 1619 3420 1515 1619 3344 140
Grp Volume(v), veh/h 48 0 258 231 0 13 84 873 104 93 732 763
Grp Sat Flow(s),veh/h/ln 1619 0 1733 1761 0 1514 1619 1710 1515 1619 1710 1774
Q Serve(g_s), s 2.5 0.0 14.2 12.3 0.0 0.7 5.0 22.1 4.7 5.2 40.8 41.1
Cycle Q Clear(g_c), s 2.5 0.0 14.2 12.3 0.0 0.7 5.0 22.1 4.7 5.2 40.8 41.1
Prop In Lane 1.00 0.21 0.44 1.00 1.00 1.00 1.00 0.08
Lane Grp Cap(c), veh/h 306 0 327 338 0 291 128 1218 539 241 778 807
V/C Ratio(X) 0.16 0.00 0.79 0.68 0.00 0.04 0.66 0.72 0.19 0.39 0.94 0.95
Avail Cap(c_a), veh/h 306 0 327 423 0 363 210 1218 539 241 778 807
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.72 0.72 0.72 0.09 0.09 0.09
Uniform Delay (d), s/veh 33.9 0.0 38.6 38.4 0.0 32.9 44.7 27.8 22.3 38.4 26.0 26.1
Incr Delay (d2), s/veh 0.2 0.0 12.1 3.2 0.0 0.1 4.1 2.6 0.6 0.1 3.0 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 6.9 5.5 0.0 0.3 2.1 8.8 1.7 2.0 15.5 16.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.1 0.0 50.7 41.7 0.0 33.0 48.8 30.5 22.8 38.5 29.0 29.1
LnGrp LOS C A D D A C D C C D C C
Approach Vol, veh/h 306 244 1061 1588
Approach Delay, s/veh 48.1 41.2 31.2 29.6
Approach LOS D D C C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 21.0 9.9 47.9 21.2 19.8 38.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 14.9 11.5 31.6 20.0 11.5 * 32
Max Q Clear Time (g_c+I1), s 16.2 7.0 43.1 14.3 7.2 24.1
Green Ext Time (p_c), s 0.0 0.1 0.0 0.6 0.1 2.5

Intersection Summary
HCM 6th Ctrl Delay 32.8
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 94.6
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 71 325 44 40 301 64 94 158 51 83 224 62
Future Vol, veh/h 71 325 44 40 301 64 94 158 51 83 224 62
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 87 396 54 49 367 78 115 193 62 101 273 76
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 154 91.6 44.6 68.2
HCM LOS F F E F
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 37% 0% 18% 0% 12% 0% 27% 0%
Vol Thru, % 63% 0% 82% 0% 88% 0% 73% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 252 51 396 44 341 64 307 62
LT Vol 94 0 71 0 40 0 83 0
Through Vol 158 0 325 0 301 0 224 0
RT Vol 0 51 0 44 0 64 0 62
Lane Flow Rate 307 62 483 54 416 78 374 76
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.839 0.155 1.269 0.129 1.088 0.188 0.99 0.182
Departure Headway (Hd) 10.8 9.858 9.905 9.073 10.192 9.389 10.431 9.547
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 338 366 372 398 358 385 352 378
Service Time 8.5 7.558 7.605 6.773 7.892 7.089 8.131 7.247
HCM Lane V/C Ratio 0.908 0.169 1.298 0.136 1.162 0.203 1.063 0.201
HCM Control Delay 50.7 14.4 169.7 13.1 106.1 14.3 79.1 14.4
HCM Lane LOS F B F B F B F B
HCM 95th-tile Q 7.4 0.5 20.6 0.4 14.1 0.7 11.1 0.7



HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 128 254 80 46 206 54 80 840 59 60 1150 141
Future Volume (veh/h) 128 254 80 46 206 54 80 840 59 60 1150 141
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 152 302 53 55 245 20 95 1000 64 71 1369 158
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 338 998 173 344 617 521 196 1406 90 182 1305 150
Arrive On Green 0.34 0.34 0.34 0.34 0.34 0.34 0.12 0.43 0.43 0.11 0.42 0.42
Sat Flow, veh/h 1010 2912 505 931 1800 1519 1619 3263 209 1619 3090 354
Grp Volume(v), veh/h 152 176 179 55 245 20 95 524 540 71 754 773
Grp Sat Flow(s),veh/h/ln 1010 1710 1707 931 1800 1519 1619 1710 1762 1619 1710 1734
Q Serve(g_s), s 10.0 5.6 5.8 3.4 7.7 0.7 4.1 18.8 18.8 3.0 31.5 31.5
Cycle Q Clear(g_c), s 17.8 5.6 5.8 9.2 7.7 0.7 4.1 18.8 18.8 3.0 31.5 31.5
Prop In Lane 1.00 0.30 1.00 1.00 1.00 0.12 1.00 0.20
Lane Grp Cap(c), veh/h 338 586 585 344 617 521 196 737 759 182 722 732
V/C Ratio(X) 0.45 0.30 0.31 0.16 0.40 0.04 0.49 0.71 0.71 0.39 1.04 1.06
Avail Cap(c_a), veh/h 398 688 686 399 724 611 217 737 759 217 722 732
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.4 18.0 18.0 21.4 18.6 16.3 30.6 17.4 17.4 30.7 21.5 21.5
Incr Delay (d2), s/veh 0.9 0.3 0.3 0.2 0.4 0.0 0.7 3.2 3.1 0.5 45.4 49.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 2.1 2.1 0.7 2.9 0.2 1.5 6.9 7.1 1.1 19.6 20.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.3 18.2 18.3 21.6 19.1 16.4 31.3 20.6 20.6 31.2 66.9 70.6
LnGrp LOS C B B C B B C C C C F F
Approach Vol, veh/h 507 320 1159 1598
Approach Delay, s/veh 20.7 19.3 21.5 67.1
Approach LOS C B C E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.4 35.6 28.6 11.0 35.0 28.6
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s 7.0 27.5 26.0 7.0 27.5 26.0
Max Q Clear Time (g_c+I1), s 5.0 20.8 19.8 6.1 34.5 11.2
Green Ext Time (p_c), s 0.0 3.4 1.4 0.0 0.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 41.5
HCM 6th LOS D

_____ "i tf+ "i t .,, "i tf+ "i tf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 74 230 74 87 316 98 54 835 110 117 1053 86
Future Volume (veh/h) 74 230 74 87 316 98 54 835 110 117 1053 86
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 81 253 57 96 347 85 59 918 114 129 1157 92
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 177 596 132 184 596 144 163 1253 156 215 1417 113
Arrive On Green 0.11 0.21 0.17 0.11 0.22 0.17 0.10 0.41 0.36 0.13 0.44 0.39
Sat Flow, veh/h 1619 2778 614 1619 2726 659 1619 3060 380 1619 3208 255
Grp Volume(v), veh/h 81 154 156 96 216 216 59 513 519 129 616 633
Grp Sat Flow(s),veh/h/ln 1619 1710 1683 1619 1710 1674 1619 1710 1730 1619 1710 1753
Q Serve(g_s), s 3.8 6.3 6.6 4.5 9.1 9.5 2.8 20.5 20.6 6.1 25.5 25.6
Cycle Q Clear(g_c), s 3.8 6.3 6.6 4.5 9.1 9.5 2.8 20.5 20.6 6.1 25.5 25.6
Prop In Lane 1.00 0.37 1.00 0.39 1.00 0.22 1.00 0.15
Lane Grp Cap(c), veh/h 177 367 361 184 374 366 163 700 708 215 755 774
V/C Ratio(X) 0.46 0.42 0.43 0.52 0.58 0.59 0.36 0.73 0.73 0.60 0.82 0.82
Avail Cap(c_a), veh/h 460 613 603 460 613 600 460 824 833 460 824 844
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.8 27.4 28.2 33.8 28.3 29.1 34.0 20.2 20.6 33.1 19.7 20.0
Incr Delay (d2), s/veh 0.7 0.3 0.3 0.9 0.5 0.6 0.5 2.8 2.8 1.0 6.0 5.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.4 2.4 2.5 1.7 3.5 3.6 1.0 7.5 7.8 2.3 9.7 10.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.5 27.7 28.5 34.7 28.8 29.7 34.5 23.0 23.4 34.1 25.7 25.9
LnGrp LOS C C C C C C C C C C C C
Approach Vol, veh/h 391 528 1091 1378
Approach Delay, s/veh 29.4 30.2 23.8 26.6
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.7 36.7 11.2 20.4 10.1 39.2 10.9 20.7
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s 20.0 35.0 20.0 25.0 20.0 35.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 8.1 22.6 6.5 8.6 4.8 27.6 5.8 11.5
Green Ext Time (p_c), s 0.1 4.7 0.1 0.9 0.0 4.1 0.1 1.2

Intersection Summary
HCM 6th Ctrl Delay 26.6
HCM 6th LOS C
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HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 123 360 163 277 346 51 142 840 180 69 1055 78
Future Volume (veh/h) 123 360 163 277 346 51 142 840 180 69 1055 78
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 129 379 144 292 364 49 149 884 0 73 1111 79
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 352 587 220 441 823 110 226 1892 182 1675 119
Arrive On Green 0.12 0.24 0.21 0.15 0.27 0.24 0.14 0.38 0.00 0.11 0.36 0.32
Sat Flow, veh/h 2956 2429 910 2956 3030 405 1619 4914 1525 1619 4682 333
Grp Volume(v), veh/h 129 265 258 292 204 209 149 884 0 73 777 413
Grp Sat Flow(s),veh/h/ln 1478 1710 1628 1478 1710 1724 1619 1638 1525 1619 1638 1738
Q Serve(g_s), s 4.7 16.2 16.7 10.8 11.5 11.7 10.1 15.7 0.0 4.9 23.2 23.3
Cycle Q Clear(g_c), s 4.7 16.2 16.7 10.8 11.5 11.7 10.1 15.7 0.0 4.9 23.2 23.3
Prop In Lane 1.00 0.56 1.00 0.23 1.00 1.00 1.00 0.19
Lane Grp Cap(c), veh/h 352 413 393 441 464 468 226 1892 182 1172 622
V/C Ratio(X) 0.37 0.64 0.66 0.66 0.44 0.45 0.66 0.47 0.40 0.66 0.66
Avail Cap(c_a), veh/h 866 795 757 866 795 802 474 2285 474 1523 808
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 47.1 39.5 40.8 46.6 35.0 35.5 47.4 26.8 0.0 47.9 31.4 31.8
Incr Delay (d2), s/veh 0.2 2.4 2.6 0.6 0.9 0.9 1.2 0.3 0.0 0.5 1.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 7.0 7.1 4.0 4.9 5.1 4.2 6.1 0.0 2.0 9.2 10.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.3 41.9 43.4 47.3 35.9 36.4 48.6 27.0 0.0 48.4 32.4 33.6
LnGrp LOS D D D D D D D C D C C
Approach Vol, veh/h 652 705 1033 A 1263
Approach Delay, s/veh 43.6 40.8 30.1 33.7
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.2 44.6 17.3 35.0 16.1 47.7 20.8 31.5
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s 30.0 50.0 30.0 50.0 30.0 50.0 30.0 50.0
Max Q Clear Time (g_c+I1), s 12.1 25.3 6.7 13.7 6.9 17.7 12.8 18.7
Green Ext Time (p_c), s 0.2 12.2 0.2 3.9 0.1 10.1 0.5 5.1

Intersection Summary
HCM 6th Ctrl Delay 35.8
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 12 18 19 0 27 66 1198 65 31 1569 10
Future Volume (veh/h) 10 12 18 19 0 27 66 1198 65 31 1569 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1700 1700 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 10 12 3 20 0 6 68 1235 39 32 1618 10
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 109 111 21 283 0 379 193 2658 821 134 2541 16
Arrive On Green 0.07 0.12 0.12 0.10 0.00 0.20 0.12 0.54 0.54 0.08 0.50 0.45
Sat Flow, veh/h 388 954 183 2956 0 1514 1619 4914 1518 1619 5039 31
Grp Volume(v), veh/h 25 0 0 20 0 6 68 1235 39 32 1052 576
Grp Sat Flow(s),veh/h/ln 1526 0 0 1478 0 1514 1619 1638 1518 1619 1638 1794
Q Serve(g_s), s 0.0 0.0 0.0 0.5 0.0 0.3 3.1 12.2 1.0 1.5 18.5 18.6
Cycle Q Clear(g_c), s 1.1 0.0 0.0 0.5 0.0 0.3 3.1 12.2 1.0 1.5 18.5 18.6
Prop In Lane 0.40 0.12 1.00 1.00 1.00 1.00 1.00 0.02
Lane Grp Cap(c), veh/h 164 0 0 283 0 379 193 2658 821 134 1652 905
V/C Ratio(X) 0.15 0.00 0.00 0.07 0.00 0.02 0.35 0.46 0.05 0.24 0.64 0.64
Avail Cap(c_a), veh/h 437 0 0 898 0 460 492 3046 941 492 2031 1112
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.1 0.0 0.0 32.5 0.0 23.8 32.0 11.1 8.5 33.9 14.3 14.3
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.1 0.0 0.0 1.1 0.2 0.0 0.9 0.6 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.5 0.0 0.0 0.2 0.0 0.1 1.2 3.6 0.3 0.6 5.6 6.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.7 0.0 0.0 32.7 0.0 23.9 33.1 11.3 8.6 34.8 14.9 15.5
LnGrp LOS C A A C A C C B A C B B
Approach Vol, veh/h 25 26 1342 1660
Approach Delay, s/veh 32.7 30.6 12.3 15.5
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.0 46.3 10.6 12.2 12.9 43.3 22.8
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s 20.0 45.0 20.0 * 20 20.0 45.0 20.0
Max Q Clear Time (g_c+I1), s 3.5 14.2 2.5 3.1 5.1 20.6 2.3
Green Ext Time (p_c), s 0.0 13.8 0.0 0.1 0.1 15.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 14.4
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 328 149 1165 134 86 1531
Future Volume (veh/h) 328 149 1165 134 86 1531
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.99 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1800 1600 1800
Adj Flow Rate, veh/h 342 143 1214 63 90 1595
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 643 639 2219 685 595 3421
Arrive On Green 0.22 0.22 0.45 0.45 0.20 0.70
Sat Flow, veh/h 2956 1525 5076 1517 2956 5076
Grp Volume(v), veh/h 342 143 1214 63 90 1595
Grp Sat Flow(s),veh/h/ln 1478 1525 1638 1517 1478 1638
Q Serve(g_s), s 7.1 4.2 12.5 1.7 1.7 10.2
Cycle Q Clear(g_c), s 7.1 4.2 12.5 1.7 1.7 10.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 643 639 2219 685 595 3421
V/C Ratio(X) 0.53 0.22 0.55 0.09 0.15 0.47
Avail Cap(c_a), veh/h 1021 834 3110 960 1021 3421
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.1 12.9 13.9 10.9 22.9 4.8
Incr Delay (d2), s/veh 1.0 0.2 0.3 0.1 0.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 1.4 3.8 0.5 0.6 2.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.0 13.2 14.2 11.0 23.0 5.2
LnGrp LOS C B B B C A
Approach Vol, veh/h 485 1277 1685
Approach Delay, s/veh 21.5 14.0 6.2
Approach LOS C B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 17.0 34.4 51.4 18.1
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 20.0 40.0 40.0 20.0
Max Q Clear Time (g_c+I1), s 3.7 14.5 12.2 9.1
Green Ext Time (p_c), s 0.2 12.5 17.6 2.0

Intersection Summary
HCM 6th Ctrl Delay 11.2
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 262 450 854 0 0 1511
Future Volume (veh/h) 262 450 854 0 0 1511
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 0 1800
Adj Flow Rate, veh/h 279 406 909 0 0 1607
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 491 463 2211 0 0 2211
Arrive On Green 0.30 0.30 0.65 0.00 0.00 0.65
Sat Flow, veh/h 1619 1525 3600 0 0 3600
Grp Volume(v), veh/h 279 406 909 0 0 1607
Grp Sat Flow(s),veh/h/ln 1619 1525 1710 0 0 1710
Q Serve(g_s), s 14.5 25.3 12.8 0.0 0.0 31.3
Cycle Q Clear(g_c), s 14.5 25.3 12.8 0.0 0.0 31.3
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 491 463 2211 0 0 2211
V/C Ratio(X) 0.57 0.88 0.41 0.00 0.00 0.73
Avail Cap(c_a), veh/h 696 656 2211 0 0 2211
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 29.3 33.1 8.5 0.0 0.0 11.8
Incr Delay (d2), s/veh 0.4 7.3 0.6 0.0 0.0 2.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.6 10.1 4.0 0.0 0.0 11.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.7 40.4 9.1 0.0 0.0 13.9
LnGrp LOS C D A A A B
Approach Vol, veh/h 685 909 1607
Approach Delay, s/veh 36.0 9.1 13.9
Approach LOS D A B

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 67.7 67.7 32.3
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 48 48.0 41.0
Max Q Clear Time (g_c+I1), s 14.8 33.3 27.3
Green Ext Time (p_c), s 4.1 12.8 1.1

Intersection Summary
HCM 6th Ctrl Delay 17.3
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 306 8 407 0 0 0 0 820 403 585 1206 0
Future Volume (veh/h) 306 8 407 0 0 0 0 820 403 585 1206 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 1800 1800 1700 1800 0
Adj Flow Rate, veh/h 434 0 212 0 891 355 636 1311 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 590 0 278 0 1155 459 678 2643 0
Arrive On Green 0.18 0.00 0.18 0.00 0.33 0.33 0.42 0.77 0.00
Sat Flow, veh/h 3238 0 1525 0 3618 1373 1619 3510 0
Grp Volume(v), veh/h 434 0 212 0 845 401 636 1311 0
Grp Sat Flow(s),veh/h/ln 1619 0 1525 0 1638 1553 1619 1710 0
Q Serve(g_s), s 12.7 0.0 13.2 0.0 23.1 23.2 37.6 14.1 0.0
Cycle Q Clear(g_c), s 12.7 0.0 13.2 0.0 23.1 23.2 37.6 14.1 0.0
Prop In Lane 1.00 1.00 0.00 0.88 1.00 0.00
Lane Grp Cap(c), veh/h 590 0 278 0 1095 519 678 2643 0
V/C Ratio(X) 0.74 0.00 0.76 0.00 0.77 0.77 0.94 0.50 0.00
Avail Cap(c_a), veh/h 874 0 412 0 1095 519 696 2643 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 38.6 0.0 38.8 0.0 29.8 29.9 27.8 4.2 0.0
Incr Delay (d2), s/veh 0.7 0.0 2.2 0.0 5.3 10.7 19.9 0.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 0.0 5.1 0.0 9.3 9.6 17.6 3.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.3 0.0 41.0 0.0 35.1 40.6 47.7 4.8 0.0
LnGrp LOS D A D A D D D A A
Approach Vol, veh/h 646 1246 1947
Approach Delay, s/veh 39.9 36.9 18.8
Approach LOS D D B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 43.9 35.9 20.2 79.8
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s 41.0 19.0 25.0 64.0
Max Q Clear Time (g_c+I1), s 39.6 25.2 15.2 16.1
Green Ext Time (p_c), s 0.2 0.0 1.0 8.6

Intersection Summary
HCM 6th Ctrl Delay 28.2
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 470 1260 175 315 828 240 172 815 354 229 624 288
Future Volume (veh/h) 470 1260 175 315 828 240 172 815 354 229 624 288
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1600 1800 1800 1600 1800 1800
Adj Flow Rate, veh/h 485 1299 67 325 854 211 177 840 160 236 643 131
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 644 2451 759 415 1574 386 260 977 434 316 1042 462
Arrive On Green 0.22 0.50 0.50 0.14 0.40 0.40 0.09 0.29 0.29 0.11 0.30 0.30
Sat Flow, veh/h 2956 4914 1521 2956 3921 962 2956 3420 1517 2956 3420 1518
Grp Volume(v), veh/h 485 1299 67 325 713 352 177 840 160 236 643 131
Grp Sat Flow(s),veh/h/ln 1478 1638 1521 1478 1638 1607 1478 1710 1517 1478 1710 1518
Q Serve(g_s), s 21.5 25.2 3.2 14.9 23.3 23.5 8.1 32.6 11.8 10.8 22.5 6.2
Cycle Q Clear(g_c), s 21.5 25.2 3.2 14.9 23.3 23.5 8.1 32.6 11.8 10.8 22.5 6.2
Prop In Lane 1.00 1.00 1.00 0.60 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 644 2451 759 415 1315 645 260 977 434 316 1042 462
V/C Ratio(X) 0.75 0.53 0.09 0.78 0.54 0.55 0.68 0.86 0.37 0.75 0.62 0.28
Avail Cap(c_a), veh/h 644 2451 759 591 1315 645 338 1006 447 338 1042 462
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.2 23.9 18.4 58.1 32.1 32.1 61.9 47.3 39.9 60.7 41.7 16.7
Incr Delay (d2), s/veh 5.0 0.8 0.2 4.4 1.6 3.3 0.3 0.7 0.0 8.3 0.8 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.4 10.0 1.2 5.8 9.6 9.8 3.1 13.9 4.5 4.4 9.7 3.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 56.3 24.7 18.6 62.5 33.7 35.4 62.3 48.0 39.9 69.0 42.5 16.8
LnGrp LOS E C B E C D E D D E D B
Approach Vol, veh/h 1851 1390 1177 1010
Approach Delay, s/veh 32.8 40.9 49.1 45.4
Approach LOS C D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 35.6 59.0 16.9 43.8 21.6 73.0 14.3 46.4
Change Period (Y+Rc), s 6.7 * 6.8 4.0 * 7.8 4.0 * 6.7 4.0 * 7.8
Max Green Setting (Gmax), s 14.0 * 52 14.0 * 37 26.0 * 40 14.0 * 37
Max Q Clear Time (g_c+I1), s 23.5 25.5 12.8 34.6 16.9 27.2 10.1 24.5
Green Ext Time (p_c), s 0.0 5.4 0.1 1.2 0.8 5.7 0.2 2.7

Intersection Summary
HCM 6th Ctrl Delay 40.7
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 49 838 26 78 630 104 41 192 80 53 106 40
Future Volume (veh/h) 49 838 26 78 630 104 41 192 80 53 106 40
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 52 882 27 82 663 101 43 202 28 56 112 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 399 2362 72 401 2074 316 80 308 397 130 247 397
Arrive On Green 0.70 0.70 0.70 0.23 0.23 0.23 0.22 0.26 0.26 0.22 0.26 0.26
Sat Flow, veh/h 639 3387 104 558 2974 453 144 1177 1517 312 946 1517
Grp Volume(v), veh/h 52 445 464 82 381 383 245 0 28 168 0 10
Grp Sat Flow(s),veh/h/ln 639 1710 1781 558 1710 1717 1322 0 1517 1258 0 1517
Q Serve(g_s), s 4.3 10.7 10.7 12.4 18.5 18.5 7.5 0.0 1.4 0.0 0.0 0.5
Cycle Q Clear(g_c), s 22.9 10.7 10.7 23.1 18.5 18.5 18.7 0.0 1.4 11.2 0.0 0.5
Prop In Lane 1.00 0.06 1.00 0.26 0.18 1.00 0.33 1.00
Lane Grp Cap(c), veh/h 399 1193 1242 401 1193 1197 335 0 397 327 0 397
V/C Ratio(X) 0.13 0.37 0.37 0.20 0.32 0.32 0.73 0.00 0.07 0.51 0.00 0.03
Avail Cap(c_a), veh/h 399 1193 1242 401 1193 1197 530 0 575 503 0 575
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.51 0.51 0.51 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 13.0 6.2 6.2 25.0 18.8 18.8 34.5 0.0 27.8 31.3 0.0 27.4
Incr Delay (d2), s/veh 0.7 0.9 0.9 0.6 0.4 0.4 1.2 0.0 0.0 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 3.2 3.3 1.9 8.4 8.5 5.9 0.0 0.5 3.7 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.6 7.1 7.1 25.6 19.1 19.1 35.7 0.0 27.8 31.8 0.0 27.5
LnGrp LOS B A A C B B D A C C A C
Approach Vol, veh/h 961 846 273 178
Approach Delay, s/veh 7.4 19.8 34.9 31.5
Approach LOS A B C C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 71.7 28.3 71.7 28.3
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 54 33.9 * 54 33.9
Max Q Clear Time (g_c+I1), s 24.9 13.2 25.1 20.7
Green Ext Time (p_c), s 3.7 0.6 3.5 0.7

Intersection Summary
HCM 6th Ctrl Delay 17.3
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

_____ "i tf+ "i tf+ --- 4' .,, - 4' 



HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 225 737 58 174 654 222 72 921 182 128 640 140
Future Volume (veh/h) 225 737 58 174 654 222 72 921 182 128 640 140
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 239 784 57 185 696 203 77 980 178 136 681 133
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 210 1065 77 531 1438 419 121 953 173 185 1053 206
Arrive On Green 0.26 0.66 0.66 0.33 0.55 0.55 0.02 0.11 0.11 0.11 0.37 0.37
Sat Flow, veh/h 1619 3228 235 1619 2601 758 1619 2889 524 1619 2851 556
Grp Volume(v), veh/h 239 415 426 185 457 442 77 580 578 136 408 406
Grp Sat Flow(s),veh/h/ln 1619 1710 1753 1619 1710 1649 1619 1710 1703 1619 1710 1697
Q Serve(g_s), s 13.0 16.0 16.1 8.7 16.3 16.3 4.7 33.0 33.0 8.1 19.8 19.8
Cycle Q Clear(g_c), s 13.0 16.0 16.1 8.7 16.3 16.3 4.7 33.0 33.0 8.1 19.8 19.8
Prop In Lane 1.00 0.13 1.00 0.46 1.00 0.31 1.00 0.33
Lane Grp Cap(c), veh/h 210 564 578 531 945 912 121 564 562 185 632 627
V/C Ratio(X) 1.14 0.74 0.74 0.35 0.48 0.48 0.64 1.03 1.03 0.73 0.65 0.65
Avail Cap(c_a), veh/h 210 564 578 531 945 912 243 564 562 210 632 627
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 1.00 1.00 1.00 0.59 0.59 0.59 0.78 0.78 0.78
Uniform Delay (d), s/veh 37.0 14.1 14.1 25.5 13.7 13.7 47.4 44.6 44.6 42.8 26.1 26.1
Incr Delay (d2), s/veh 101.5 7.8 7.7 0.4 1.8 1.8 3.2 36.2 36.9 8.7 1.4 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.1 4.8 4.9 3.2 6.0 5.8 2.0 20.6 20.6 3.6 7.7 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 138.5 22.0 21.8 25.9 15.4 15.5 50.7 80.8 81.4 51.5 27.5 27.6
LnGrp LOS F C C C B B D F F D C C
Approach Vol, veh/h 1080 1084 1235 950
Approach Delay, s/veh 47.7 17.2 79.2 31.0
Approach LOS D B E C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 15.0 57.4 13.4 35.0 37.4 35.0 9.5 38.9
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s 11.5 29.0 11.5 * 29 11.5 * 29 13.5 * 27
Max Q Clear Time (g_c+I1), s 15.0 18.3 10.1 35.0 10.7 18.1 6.7 21.8
Green Ext Time (p_c), s 0.0 2.6 0.0 0.0 0.0 2.4 0.1 1.6

Intersection Summary
HCM 6th Ctrl Delay 45.4
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 18.2
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 50 192 51 55 161 18 44 286 31 9 176 18
Future Vol, veh/h 50 192 51 55 161 18 44 286 31 9 176 18
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 54 206 55 59 173 19 47 308 33 10 189 19
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 16.6 16.3 22.9 14.6
HCM LOS C C C B
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 13% 0% 21% 0% 25% 0% 5% 0%
Vol Thru, % 87% 0% 79% 0% 75% 0% 95% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 330 31 242 51 216 18 185 18
LT Vol 44 0 50 0 55 0 9 0
Through Vol 286 0 192 0 161 0 176 0
RT Vol 0 31 0 51 0 18 0 18
Lane Flow Rate 355 33 260 55 232 19 199 19
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.692 0.058 0.527 0.099 0.48 0.035 0.407 0.036
Departure Headway (Hd) 7.024 6.24 7.293 6.47 7.434 6.586 7.366 6.622
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 515 572 494 552 483 542 487 539
Service Time 4.78 3.996 5.052 4.228 5.197 4.347 5.132 4.387
HCM Lane V/C Ratio 0.689 0.058 0.526 0.1 0.48 0.035 0.409 0.035
HCM Control Delay 24.2 9.4 18 9.9 16.9 9.6 15.1 9.6
HCM Lane LOS C A C A C A C A
HCM 95th-tile Q 5.3 0.2 3 0.3 2.6 0.1 2 0.1



HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 51 146 33 126 131 67 51 1053 135 34 833 52
Future Volume (veh/h) 51 146 33 126 131 67 51 1053 135 34 833 52
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 55 157 27 135 141 17 55 1132 58 37 896 53
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 270 249 43 184 192 324 92 1081 478 306 1565 93
Arrive On Green 0.17 0.17 0.17 0.17 0.21 0.21 0.06 0.32 0.32 0.19 0.48 0.48
Sat Flow, veh/h 1619 1494 257 859 898 1515 1619 3420 1513 1619 3280 194
Grp Volume(v), veh/h 55 0 184 276 0 17 55 1132 58 37 467 482
Grp Sat Flow(s),veh/h/ln 1619 0 1751 1757 0 1515 1619 1710 1513 1619 1710 1764
Q Serve(g_s), s 2.9 0.0 9.8 14.8 0.0 0.9 3.3 31.6 2.7 1.9 19.6 19.6
Cycle Q Clear(g_c), s 2.9 0.0 9.8 14.8 0.0 0.9 3.3 31.6 2.7 1.9 19.6 19.6
Prop In Lane 1.00 0.15 0.49 1.00 1.00 1.00 1.00 0.11
Lane Grp Cap(c), veh/h 270 0 292 376 0 324 92 1081 478 306 816 842
V/C Ratio(X) 0.20 0.00 0.63 0.73 0.00 0.05 0.60 1.05 0.12 0.12 0.57 0.57
Avail Cap(c_a), veh/h 355 0 383 422 0 364 227 1081 478 306 816 842
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.70 0.70 0.70 0.62 0.62 0.62
Uniform Delay (d), s/veh 35.9 0.0 38.8 37.6 0.0 31.2 46.0 34.2 24.3 33.6 18.8 18.8
Incr Delay (d2), s/veh 0.4 0.0 2.2 5.8 0.0 0.1 4.3 36.4 0.4 0.1 1.8 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.0 4.3 6.8 0.0 0.3 1.4 17.6 1.0 0.7 7.4 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.3 0.0 41.0 43.4 0.0 31.3 50.3 70.6 24.7 33.7 20.6 20.6
LnGrp LOS D A D D A C D F C C C C
Approach Vol, veh/h 239 293 1245 986
Approach Delay, s/veh 39.9 42.7 67.6 21.1
Approach LOS D D E C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.8 7.7 50.1 23.4 23.8 34.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 17.9 12.5 27.6 20.0 12.5 * 28
Max Q Clear Time (g_c+I1), s 11.8 5.3 21.6 16.8 3.9 33.6
Green Ext Time (p_c), s 0.5 0.0 2.0 0.5 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 46.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 35
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 74 318 50 44 318 107 39 200 35 35 199 59
Future Vol, veh/h 74 318 50 44 318 107 39 200 35 35 199 59
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 76 328 52 45 328 110 40 206 36 36 205 61
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 50.1 36.4 22.9 21.4
HCM LOS F E C C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 16% 0% 19% 0% 12% 0% 15% 0%
Vol Thru, % 84% 0% 81% 0% 88% 0% 85% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 239 35 392 50 362 107 234 59
LT Vol 39 0 74 0 44 0 35 0
Through Vol 200 0 318 0 318 0 199 0
RT Vol 0 35 0 50 0 107 0 59
Lane Flow Rate 246 36 404 52 373 110 241 61
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.608 0.081 0.924 0.106 0.854 0.228 0.593 0.136
Departure Headway (Hd) 8.884 8.069 8.234 7.412 8.235 7.446 8.855 8.047
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 407 443 440 482 440 481 408 445
Service Time 6.654 5.839 5.999 5.176 6.003 5.214 6.625 5.817
HCM Lane V/C Ratio 0.604 0.081 0.918 0.108 0.848 0.229 0.591 0.137
HCM Control Delay 24.6 11.6 55.1 11.1 43.5 12.4 23.8 12.1
HCM Lane LOS C B F B E B C B
HCM 95th-tile Q 3.9 0.3 10.4 0.4 8.5 0.9 3.7 0.5



HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 135 211 91 48 256 43 58 1010 33 38 824 114
Future Volume (veh/h) 135 211 91 48 256 43 58 1010 33 38 824 114
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 142 222 32 51 269 16 61 1063 33 40 867 108
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 349 1069 152 418 641 541 188 1411 44 162 1225 153
Arrive On Green 0.36 0.36 0.36 0.36 0.36 0.36 0.12 0.42 0.42 0.10 0.40 0.40
Sat Flow, veh/h 992 3004 427 1020 1800 1519 1619 3386 105 1619 3058 381
Grp Volume(v), veh/h 142 125 129 51 269 16 61 537 559 40 485 490
Grp Sat Flow(s),veh/h/ln 992 1710 1721 1020 1800 1519 1619 1710 1781 1619 1710 1729
Q Serve(g_s), s 8.4 3.4 3.5 2.4 7.6 0.5 2.3 17.8 17.8 1.5 15.8 15.8
Cycle Q Clear(g_c), s 16.0 3.4 3.5 5.9 7.6 0.5 2.3 17.8 17.8 1.5 15.8 15.8
Prop In Lane 1.00 0.25 1.00 1.00 1.00 0.06 1.00 0.22
Lane Grp Cap(c), veh/h 349 609 613 418 641 541 188 713 742 162 685 693
V/C Ratio(X) 0.41 0.21 0.21 0.12 0.42 0.03 0.32 0.75 0.75 0.25 0.71 0.71
Avail Cap(c_a), veh/h 442 769 774 513 809 683 243 807 840 243 807 816
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 22.3 14.9 15.0 17.0 16.3 14.0 27.1 16.5 16.5 27.7 16.7 16.7
Incr Delay (d2), s/veh 0.8 0.2 0.2 0.1 0.4 0.0 0.4 3.5 3.4 0.3 2.3 2.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.8 1.2 1.2 0.5 2.7 0.1 0.8 6.4 6.6 0.5 5.6 5.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.1 15.1 15.1 17.2 16.7 14.0 27.5 20.1 20.0 28.0 19.1 19.0
LnGrp LOS C B B B B B C C B C B B
Approach Vol, veh/h 396 336 1157 1015
Approach Delay, s/veh 18.0 16.7 20.4 19.4
Approach LOS B B C B

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 8.7 31.3 26.8 9.7 30.2 26.8
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s 7.0 27.5 26.0 7.0 27.5 26.0
Max Q Clear Time (g_c+I1), s 3.5 19.8 18.0 4.3 18.8 9.6
Green Ext Time (p_c), s 0.0 3.8 1.2 0.0 3.7 1.5

Intersection Summary
HCM 6th Ctrl Delay 19.3
HCM 6th LOS B

_____ "i tf+ "i t .,, "i tf+ "i tf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 314 52 117 413 98 59 1020 126 90 755 61
Future Volume (veh/h) 77 314 52 117 413 98 59 1020 126 90 755 61
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 84 341 46 127 449 92 64 1109 130 98 821 63
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 169 652 87 208 676 138 159 1316 154 175 1407 108
Arrive On Green 0.10 0.22 0.17 0.13 0.24 0.19 0.10 0.43 0.38 0.11 0.44 0.39
Sat Flow, veh/h 1619 3028 405 1619 2826 575 1619 3083 361 1619 3218 247
Grp Volume(v), veh/h 84 191 196 127 270 271 64 614 625 98 436 448
Grp Sat Flow(s),veh/h/ln 1619 1710 1723 1619 1710 1691 1619 1710 1733 1619 1710 1754
Q Serve(g_s), s 4.3 8.6 8.8 6.4 12.4 12.7 3.2 27.9 28.1 5.0 16.7 16.8
Cycle Q Clear(g_c), s 4.3 8.6 8.8 6.4 12.4 12.7 3.2 27.9 28.1 5.0 16.7 16.8
Prop In Lane 1.00 0.24 1.00 0.34 1.00 0.21 1.00 0.14
Lane Grp Cap(c), veh/h 169 368 371 208 409 405 159 730 740 175 748 767
V/C Ratio(X) 0.50 0.52 0.53 0.61 0.66 0.67 0.40 0.84 0.84 0.56 0.58 0.58
Avail Cap(c_a), veh/h 429 571 575 429 571 565 429 768 779 429 768 788
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.7 30.1 30.6 35.8 29.8 30.6 36.8 22.2 22.7 36.7 18.5 18.7
Incr Delay (d2), s/veh 0.8 0.4 0.4 1.1 0.7 0.7 0.6 8.1 8.1 1.0 1.1 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.6 3.3 3.5 2.5 4.8 5.0 1.2 11.3 11.6 1.9 5.9 6.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 37.6 30.5 31.0 36.9 30.5 31.3 37.4 30.3 30.8 37.8 19.5 19.8
LnGrp LOS D C C D C C D C C D B B
Approach Vol, veh/h 471 668 1303 982
Approach Delay, s/veh 32.0 32.0 30.9 21.5
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.4 40.6 13.1 21.7 10.5 41.5 11.1 23.8
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s 20.0 35.0 20.0 25.0 20.0 35.0 20.0 25.0
Max Q Clear Time (g_c+I1), s 7.0 30.1 8.4 10.8 5.2 18.8 6.3 14.7
Green Ext Time (p_c), s 0.1 2.9 0.1 1.1 0.0 4.5 0.1 1.4

Intersection Summary
HCM 6th Ctrl Delay 28.6
HCM 6th LOS C

-----~ t~ --~ t~ --~ t~ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 192 374 130 413 572 71 157 1053 217 85 726 99
Future Volume (veh/h) 192 374 130 413 572 71 157 1053 217 85 726 99
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 206 402 121 444 615 72 169 1132 0 91 781 97
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 351 614 183 584 973 114 243 1696 182 1361 168
Arrive On Green 0.12 0.24 0.20 0.20 0.32 0.28 0.15 0.35 0.00 0.11 0.31 0.27
Sat Flow, veh/h 2956 2593 772 2956 3083 360 1619 4914 1525 1619 4428 546
Grp Volume(v), veh/h 206 264 259 444 341 346 169 1132 0 91 576 302
Grp Sat Flow(s),veh/h/ln 1478 1710 1654 1478 1710 1733 1619 1638 1525 1619 1638 1698
Q Serve(g_s), s 7.9 16.7 17.2 17.0 20.5 20.6 11.9 23.6 0.0 6.4 17.8 18.1
Cycle Q Clear(g_c), s 7.9 16.7 17.2 17.0 20.5 20.6 11.9 23.6 0.0 6.4 17.8 18.1
Prop In Lane 1.00 0.47 1.00 0.21 1.00 1.00 1.00 0.32
Lane Grp Cap(c), veh/h 351 405 392 584 540 547 243 1696 182 1007 522
V/C Ratio(X) 0.59 0.65 0.66 0.76 0.63 0.63 0.70 0.67 0.50 0.57 0.58
Avail Cap(c_a), veh/h 836 768 743 836 768 778 458 2207 458 1472 763
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.2 41.4 42.4 45.5 35.2 35.6 48.5 33.5 0.0 50.2 35.0 35.6
Incr Delay (d2), s/veh 0.6 2.5 2.7 1.3 1.7 1.7 1.3 0.7 0.0 0.8 0.7 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.0 7.3 7.4 6.4 8.7 9.0 4.9 9.4 0.0 2.6 7.2 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 50.8 43.9 45.2 46.9 36.9 37.3 49.8 34.2 0.0 51.0 35.7 37.1
LnGrp LOS D D D D D D D C D D D
Approach Vol, veh/h 729 1131 1301 A 969
Approach Delay, s/veh 46.3 40.9 36.2 37.6
Approach LOS D D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 21.1 40.0 17.8 41.4 16.5 44.5 27.3 31.9
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s 30.0 50.0 30.0 50.0 30.0 50.0 30.0 50.0
Max Q Clear Time (g_c+I1), s 13.9 20.1 9.9 22.6 8.4 25.6 19.0 19.2
Green Ext Time (p_c), s 0.2 9.4 0.3 6.6 0.1 11.9 0.7 5.0

Intersection Summary
HCM 6th Ctrl Delay 39.6
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 6 16 84 6 42 79 1441 41 20 1175 31
Future Volume (veh/h) 9 6 16 84 6 42 79 1441 41 20 1175 31
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1700 1700 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 9 6 3 87 6 12 81 1486 24 21 1211 32
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 126 89 29 464 168 336 199 2393 739 119 2152 57
Arrive On Green 0.07 0.12 0.12 0.16 0.31 0.26 0.12 0.49 0.49 0.07 0.44 0.39
Sat Flow, veh/h 484 743 246 2956 534 1067 1619 4914 1518 1619 4922 130
Grp Volume(v), veh/h 18 0 0 87 0 18 81 1486 24 21 806 437
Grp Sat Flow(s),veh/h/ln 1473 0 0 1478 0 1601 1619 1638 1518 1619 1638 1776
Q Serve(g_s), s 0.0 0.0 0.0 2.0 0.0 0.7 3.7 17.8 0.7 1.0 14.7 14.7
Cycle Q Clear(g_c), s 0.8 0.0 0.0 2.0 0.0 0.7 3.7 17.8 0.7 1.0 14.7 14.7
Prop In Lane 0.50 0.17 1.00 0.67 1.00 1.00 1.00 0.07
Lane Grp Cap(c), veh/h 170 0 0 464 0 503 199 2393 739 119 1433 776
V/C Ratio(X) 0.11 0.00 0.00 0.19 0.00 0.04 0.41 0.62 0.03 0.18 0.56 0.56
Avail Cap(c_a), veh/h 422 0 0 888 0 503 486 3013 930 486 2009 1089
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.2 0.0 0.0 29.3 0.0 19.9 32.3 15.1 10.7 34.8 16.8 16.9
Incr Delay (d2), s/veh 0.4 0.0 0.0 0.2 0.0 0.0 1.3 0.4 0.0 0.7 0.5 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.7 0.0 0.2 1.4 5.6 0.2 0.4 4.7 5.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.6 0.0 0.0 29.4 0.0 20.0 33.7 15.5 10.7 35.5 17.3 17.8
LnGrp LOS C A A C A B C B B D B B
Approach Vol, veh/h 18 105 1591 1264
Approach Delay, s/veh 32.6 27.8 16.3 17.8
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 9.4 42.4 15.6 12.6 13.3 38.4 28.1
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s 20.0 45.0 20.0 * 20 20.0 45.0 20.0
Max Q Clear Time (g_c+I1), s 3.0 19.8 4.0 2.8 5.7 16.7 2.7
Green Ext Time (p_c), s 0.0 15.2 0.2 0.0 0.1 12.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 17.4
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 325 145 1418 232 113 1182
Future Volume (veh/h) 325 145 1418 232 113 1182
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.99 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1800 1600 1800
Adj Flow Rate, veh/h 339 146 1477 116 118 1231
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 615 601 2392 739 549 3500
Arrive On Green 0.21 0.21 0.49 0.49 0.19 0.71
Sat Flow, veh/h 2956 1525 5076 1518 2956 5076
Grp Volume(v), veh/h 339 146 1477 116 118 1231
Grp Sat Flow(s),veh/h/ln 1478 1525 1638 1518 1478 1638
Q Serve(g_s), s 7.7 4.8 16.6 3.2 2.6 7.2
Cycle Q Clear(g_c), s 7.7 4.8 16.6 3.2 2.6 7.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 615 601 2392 739 549 3500
V/C Ratio(X) 0.55 0.24 0.62 0.16 0.21 0.35
Avail Cap(c_a), veh/h 941 769 2869 886 941 3500
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.7 15.3 14.2 10.7 26.0 4.2
Incr Delay (d2), s/veh 1.1 0.3 0.4 0.1 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.7 1.6 5.1 0.9 0.9 1.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.8 15.6 14.6 10.9 26.2 4.4
LnGrp LOS C B B B C A
Approach Vol, veh/h 485 1593 1349
Approach Delay, s/veh 24.1 14.3 6.3
Approach LOS C B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 17.0 39.7 56.7 18.7
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 20.0 40.0 40.0 20.0
Max Q Clear Time (g_c+I1), s 4.6 18.6 9.2 9.7
Green Ext Time (p_c), s 0.3 13.9 13.9 1.9

Intersection Summary
HCM 6th Ctrl Delay 12.6
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 214 505 1178 0 0 1118
Future Volume (veh/h) 214 505 1178 0 0 1118
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 0 1800
Adj Flow Rate, veh/h 230 508 1267 0 0 1202
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 587 553 2009 0 0 2009
Arrive On Green 0.36 0.36 0.59 0.00 0.00 0.59
Sat Flow, veh/h 1619 1525 3600 0 0 3600
Grp Volume(v), veh/h 230 508 1267 0 0 1202
Grp Sat Flow(s),veh/h/ln 1619 1525 1710 0 0 1710
Q Serve(g_s), s 10.6 31.8 24.3 0.0 0.0 22.4
Cycle Q Clear(g_c), s 10.6 31.8 24.3 0.0 0.0 22.4
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 587 553 2009 0 0 2009
V/C Ratio(X) 0.39 0.92 0.63 0.00 0.00 0.60
Avail Cap(c_a), veh/h 615 580 2009 0 0 2009
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 23.7 30.5 13.5 0.0 0.0 13.1
Incr Delay (d2), s/veh 0.2 18.7 1.5 0.0 0.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.0 14.2 8.4 0.0 0.0 8.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.8 49.2 15.0 0.0 0.0 14.5
LnGrp LOS C D B A A B
Approach Vol, veh/h 738 1267 1202
Approach Delay, s/veh 41.3 15.0 14.5
Approach LOS D B B

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 61.7 61.7 38.3
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 53 53.0 36.0
Max Q Clear Time (g_c+I1), s 26.3 24.4 33.8
Green Ext Time (p_c), s 6.2 17.8 0.4

Intersection Summary
HCM 6th Ctrl Delay 20.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 376 6 282 0 0 0 0 1184 504 319 1010 0
Future Volume (veh/h) 376 6 282 0 0 0 0 1184 504 319 1010 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 1800 1800 1700 1800 0
Adj Flow Rate, veh/h 454 0 138 0 1221 466 329 1041 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 596 0 281 0 2035 774 275 2636 0
Arrive On Green 0.18 0.00 0.18 0.00 0.58 0.58 0.17 0.77 0.00
Sat Flow, veh/h 3238 0 1525 0 3665 1333 1619 3510 0
Grp Volume(v), veh/h 454 0 138 0 1142 545 329 1041 0
Grp Sat Flow(s),veh/h/ln 1619 0 1525 0 1638 1560 1619 1710 0
Q Serve(g_s), s 13.3 0.0 8.1 0.0 22.4 22.5 17.0 10.0 0.0
Cycle Q Clear(g_c), s 13.3 0.0 8.1 0.0 22.4 22.5 17.0 10.0 0.0
Prop In Lane 1.00 1.00 0.00 0.85 1.00 0.00
Lane Grp Cap(c), veh/h 596 0 281 0 1903 906 275 2636 0
V/C Ratio(X) 0.76 0.00 0.49 0.00 0.60 0.60 1.20 0.39 0.00
Avail Cap(c_a), veh/h 1392 0 656 0 1903 906 275 2636 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 38.7 0.0 36.6 0.0 13.5 13.5 41.5 3.8 0.0
Incr Delay (d2), s/veh 0.8 0.0 0.5 0.0 1.4 3.0 117.8 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.3 0.0 3.0 0.0 7.5 7.5 15.7 2.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.5 0.0 37.1 0.0 14.9 16.5 159.3 4.2 0.0
LnGrp LOS D A D A B B F A A
Approach Vol, veh/h 592 1687 1370
Approach Delay, s/veh 38.9 15.4 41.5
Approach LOS D B D

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 19.0 60.6 20.4 79.6
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s 15.0 29.0 41.0 48.0
Max Q Clear Time (g_c+I1), s 19.0 24.5 15.3 12.0
Green Ext Time (p_c), s 0.0 2.9 1.1 5.9

Intersection Summary
HCM 6th Ctrl Delay 29.0
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 348 664 114 233 1199 166 157 752 272 240 984 437
Future Volume (veh/h) 348 664 114 233 1199 166 157 752 272 240 984 437
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1600 1800 1800 1600 1800 1800
Adj Flow Rate, veh/h 409 781 48 274 1411 181 185 885 153 282 1158 358
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 345 1751 541 345 1568 201 279 1130 502 320 1177 523
Arrive On Green 0.12 0.36 0.36 0.12 0.36 0.36 0.09 0.33 0.33 0.11 0.34 0.34
Sat Flow, veh/h 2956 4914 1519 2956 4399 564 2956 3420 1518 2956 3420 1519
Grp Volume(v), veh/h 409 781 48 274 1051 541 185 885 153 282 1158 358
Grp Sat Flow(s),veh/h/ln 1478 1638 1519 1478 1638 1687 1478 1710 1518 1478 1710 1519
Q Serve(g_s), s 14.0 14.6 2.5 10.8 36.5 36.5 7.3 28.1 9.0 11.3 40.3 24.3
Cycle Q Clear(g_c), s 14.0 14.6 2.5 10.8 36.5 36.5 7.3 28.1 9.0 11.3 40.3 24.3
Prop In Lane 1.00 1.00 1.00 0.33 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 345 1751 541 345 1168 601 279 1130 502 320 1177 523
V/C Ratio(X) 1.19 0.45 0.09 0.79 0.90 0.90 0.66 0.78 0.31 0.88 0.98 0.68
Avail Cap(c_a), veh/h 345 1751 541 345 1168 601 320 1174 521 320 1177 523
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09 1.00 1.00 1.00
Uniform Delay (d), s/veh 53.0 29.6 25.7 51.6 36.6 36.6 52.5 36.3 29.9 52.7 39.0 33.8
Incr Delay (d2), s/veh 109.2 0.8 0.3 12.1 11.1 19.0 0.4 0.3 0.0 23.4 22.2 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.4 5.9 1.0 4.6 16.2 18.0 2.7 11.6 3.3 5.2 20.2 9.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 162.2 30.4 26.0 63.7 47.7 55.6 52.9 36.6 29.9 76.2 61.3 36.8
LnGrp LOS F C C E D E D D C E E D
Approach Vol, veh/h 1238 1866 1223 1798
Approach Delay, s/veh 73.7 52.3 38.2 58.7
Approach LOS E D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 45.6 15.0 43.4 16.0 45.6 13.3 45.1
Change Period (Y+Rc), s 4.0 6.8 4.0 * 7.8 4.0 * 6.8 4.0 * 7.8
Max Green Setting (Gmax), s 12.0 37.2 11.0 * 37 12.0 * 37 11.0 * 37
Max Q Clear Time (g_c+I1), s 16.0 38.5 13.3 30.1 12.8 16.6 9.3 42.3
Green Ext Time (p_c), s 0.0 0.0 0.0 2.8 0.0 3.8 0.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 55.7
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 35 638 47 142 810 83 46 106 71 99 116 65
Future Volume (veh/h) 35 638 47 142 810 83 46 106 71 99 116 65
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 40 725 50 161 920 88 52 120 22 112 132 19
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 280 2016 139 396 1959 187 87 186 513 192 207 513
Arrive On Green 0.62 0.62 0.62 0.42 0.42 0.42 0.30 0.34 0.34 0.30 0.34 0.34
Sat Flow, veh/h 508 3245 224 632 3153 302 119 552 1519 413 612 1519
Grp Volume(v), veh/h 40 382 393 161 499 509 172 0 22 244 0 19
Grp Sat Flow(s),veh/h/ln 508 1710 1759 632 1710 1744 670 0 1519 1025 0 1519
Q Serve(g_s), s 5.0 10.9 10.9 20.2 21.2 21.2 5.5 0.0 1.0 0.0 0.0 0.8
Cycle Q Clear(g_c), s 26.2 10.9 10.9 31.1 21.2 21.2 27.8 0.0 1.0 22.3 0.0 0.8
Prop In Lane 1.00 0.13 1.00 0.17 0.30 1.00 0.46 1.00
Lane Grp Cap(c), veh/h 280 1062 1093 396 1062 1084 246 0 513 357 0 513
V/C Ratio(X) 0.14 0.36 0.36 0.41 0.47 0.47 0.70 0.00 0.04 0.68 0.00 0.04
Avail Cap(c_a), veh/h 280 1062 1093 396 1062 1084 248 0 515 359 0 515
HCM Platoon Ratio 1.00 1.00 1.00 0.67 0.67 0.67 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.26 0.26 0.26 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.9 9.2 9.2 24.4 17.2 17.2 31.7 0.0 22.3 29.4 0.0 22.2
Incr Delay (d2), s/veh 1.1 0.9 0.9 0.8 0.4 0.4 7.0 0.0 0.0 4.3 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.6 3.7 3.8 3.2 8.7 8.9 4.7 0.0 0.3 5.9 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.0 10.2 10.2 25.2 17.6 17.6 38.6 0.0 22.3 33.7 0.0 22.2
LnGrp LOS B B B C B B D A C C A C
Approach Vol, veh/h 815 1169 194 263
Approach Delay, s/veh 10.6 18.7 36.8 32.8
Approach LOS B B D C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 64.1 35.9 64.1 35.9
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 58 29.9 * 58 29.9
Max Q Clear Time (g_c+I1), s 28.2 24.3 33.1 29.8
Green Ext Time (p_c), s 3.2 0.4 5.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 19.0
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 163 700 96 246 828 266 71 659 140 229 1069 186
Future Volume (veh/h) 163 700 96 246 828 266 71 659 140 229 1069 186
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 187 805 100 283 952 276 82 757 144 263 1229 201
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 232 1314 163 1095 2577 744 127 601 114 243 828 135
Arrive On Green 0.29 0.86 0.86 0.68 0.99 0.99 0.03 0.07 0.07 0.15 0.28 0.28
Sat Flow, veh/h 1619 3055 379 1619 2608 753 1619 2863 544 1619 2943 478
Grp Volume(v), veh/h 187 451 454 283 623 605 82 452 449 263 711 719
Grp Sat Flow(s),veh/h/ln1619 1710 1724 1619 1710 1652 1619 1710 1697 1619 1710 1711
Q Serve(g_s), s 10.7 7.8 7.8 6.9 0.7 0.7 5.0 21.0 21.0 15.0 28.1 28.1
Cycle Q Clear(g_c), s 10.7 7.8 7.8 6.9 0.7 0.7 5.0 21.0 21.0 15.0 28.1 28.1
Prop In Lane 1.00 0.22 1.00 0.46 1.00 0.32 1.00 0.28
Lane Grp Cap(c), veh/h 232 735 741 1095 1689 1632 127 359 356 243 481 482
V/C Ratio(X) 0.81 0.61 0.61 0.26 0.37 0.37 0.64 1.26 1.26 1.08 1.48 1.49
Avail Cap(c_a), veh/h 308 735 741 1095 1689 1632 227 359 356 243 481 482
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 1.00 1.00 1.00 0.76 0.76 0.76 0.34 0.34 0.34
Uniform Delay (d), s/veh 34.4 4.5 4.5 6.4 0.0 0.0 47.3 46.5 46.5 42.5 35.9 35.9
Incr Delay (d2), s/veh 10.6 3.6 3.6 0.1 0.6 0.6 4.1 132.8 133.1 58.4 218.5 225.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln4.2 2.2 2.2 1.9 0.3 0.3 2.2 22.8 22.6 9.7 40.2 41.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.0 8.2 8.2 6.5 0.6 0.7 51.4 179.3 179.6 100.9 254.5 261.7
LnGrp LOS D A A A A A D F F F F F
Approach Vol, veh/h 1092 1511 983 1693
Approach Delay, s/veh 14.5 1.7 168.8 233.7
Approach LOS B A F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s16.3 100.9 17.0 23.0 72.2 45.0 9.9 30.1
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s17.5 33.0 13.5 * 17 11.5 * 39 12.5 * 18
Max Q Clear Time (g_c+I1), s12.7 2.7 17.0 23.0 8.9 9.8 7.0 30.1
Green Ext Time (p_c), s 0.2 5.3 0.0 0.0 0.2 3.4 0.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 109.9
HCM 6th LOS F

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh28.8
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 67 165 113 51 141 79 62 217 47 52 191 88
Future Vol, veh/h 67 165 113 51 141 79 62 217 47 52 191 88
Peak Hour Factor 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 85 209 143 65 178 100 78 275 59 66 242 111
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 25.5 21.4 39.4 27.7
HCM LOS D C E D
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 22% 0% 29% 0% 27% 0% 21% 0%
Vol Thru, % 78% 0% 71% 0% 73% 0% 79% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 279 47 232 113 192 79 243 88
LT Vol 62 0 67 0 51 0 52 0
Through Vol 217 0 165 0 141 0 191 0
RT Vol 0 47 0 113 0 79 0 88
Lane Flow Rate 353 59 294 143 243 100 308 111
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.847 0.129 0.716 0.314 0.607 0.226 0.744 0.243
Departure Headway (Hd) 8.637 7.795 8.781 7.903 8.987 8.119 8.704 7.865
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 420 459 411 453 401 441 415 456
Service Time 6.397 5.554 6.544 5.665 6.752 5.883 6.467 5.627
HCM Lane V/C Ratio 0.84 0.129 0.715 0.316 0.606 0.227 0.742 0.243
HCM Control Delay 44.1 11.7 30.9 14.3 24.8 13.3 32.9 13.2
HCM Lane LOS E B D B C B D B
HCM 95th-tile Q 8.2 0.4 5.5 1.3 3.9 0.9 6 0.9
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HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 45 175 57 90 112 41 81 751 178 79 1251 61
Future Volume (veh/h) 45 175 57 90 112 41 81 751 178 79 1251 61
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 53 206 56 106 132 13 95 884 104 93 1472 70
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 306 257 70 153 191 296 141 1218 539 236 1474 70
Arrive On Green 0.19 0.19 0.19 0.16 0.20 0.20 0.09 0.36 0.36 0.15 0.44 0.44
Sat Flow, veh/h 1619 1360 370 784 977 1514 1619 3420 1515 1619 3323 158
Grp Volume(v), veh/h 53 0 262 238 0 13 95 884 104 93 755 787
Grp Sat Flow(s),veh/h/ln1619 0 1730 1761 0 1514 1619 1710 1515 1619 1710 1771
Q Serve(g_s), s 2.7 0.0 14.5 12.7 0.0 0.7 5.7 22.4 4.7 5.2 44.0 44.4
Cycle Q Clear(g_c), s 2.7 0.0 14.5 12.7 0.0 0.7 5.7 22.4 4.7 5.2 44.0 44.4
Prop In Lane 1.00 0.21 0.45 1.00 1.00 1.00 1.00 0.09
Lane Grp Cap(c), veh/h 306 0 327 344 0 296 141 1218 539 236 759 785
V/C Ratio(X) 0.17 0.00 0.80 0.69 0.00 0.04 0.67 0.73 0.19 0.39 1.00 1.00
Avail Cap(c_a), veh/h 306 0 327 423 0 363 210 1218 539 236 759 785
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09
Uniform Delay (d), s/veh 34.0 0.0 38.8 38.3 0.0 32.6 44.3 28.0 22.3 38.7 27.7 27.8
Incr Delay (d2), s/veh 0.3 0.0 13.3 3.6 0.0 0.1 5.5 3.8 0.8 0.1 8.9 10.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 0.0 7.1 5.7 0.0 0.3 2.4 9.2 1.7 2.0 18.0 19.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.3 0.0 52.1 41.9 0.0 32.7 49.8 31.8 23.1 38.8 36.6 37.8
LnGrp LOS C A D D A C D C C D D F
Approach Vol, veh/h 315 251 1083 1635
Approach Delay, s/veh 49.1 41.4 32.5 37.3
Approach LOS D D C D

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 21.0 10.7 46.8 21.5 19.5 38.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 14.9 11.5 31.6 20.0 11.5 * 32
Max Q Clear Time (g_c+I1), s 16.5 7.7 46.4 14.7 7.2 24.4
Green Ext Time (p_c), s 0.0 0.1 0.0 0.6 0.1 2.4

Intersection Summary
HCM 6th Ctrl Delay 37.2
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh107.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 85 336 44 40 305 70 94 158 51 84 224 67
Future Vol, veh/h 85 336 44 40 305 70 94 158 51 84 224 67
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 104 410 54 49 372 85 115 193 62 102 273 82
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 189 95.8 45.5 69.3
HCM LOS F F E F
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 37% 0% 20% 0% 12% 0% 27% 0%
Vol Thru, % 63% 0% 80% 0% 88% 0% 73% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 252 51 421 44 345 70 308 67
LT Vol 94 0 85 0 40 0 84 0
Through Vol 158 0 336 0 305 0 224 0
RT Vol 0 51 0 44 0 70 0 67
Lane Flow Rate 307 62 513 54 421 85 376 82
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.841 0.155 1.363 0.131 1.105 0.206 0.995 0.198
Departure Headway (Hd) 11.007 10.064 9.961 9.116 10.371 9.568 10.623 9.735
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 332 359 370 395 353 377 346 371
Service Time 8.707 7.764 7.661 6.816 8.071 7.268 8.323 7.435
HCM Lane V/C Ratio 0.925 0.173 1.386 0.137 1.193 0.225 1.087 0.221
HCM Control Delay 51.7 14.6 207.4 13.2 112.3 14.7 81.2 14.8
HCM Lane LOS F B F B F B F B
HCM 95th-tile Q 7.4 0.5 24.1 0.4 14.5 0.8 11.1 0.7
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HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 139 254 80 46 206 57 85 916 59 61 1171 145
Future Volume (veh/h) 139 254 80 46 206 57 85 916 59 61 1171 145
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 165 302 55 55 245 22 101 1090 65 73 1394 162
Peak Hour Factor 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84 0.84
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 345 1012 182 349 629 531 196 1395 83 182 1287 148
Arrive On Green 0.35 0.35 0.35 0.35 0.35 0.35 0.12 0.43 0.43 0.11 0.42 0.42
Sat Flow, veh/h 1008 2893 520 929 1800 1519 1619 3279 195 1619 3087 356
Grp Volume(v), veh/h 165 177 180 55 245 22 101 568 587 73 768 788
Grp Sat Flow(s),veh/h/ln1008 1710 1704 929 1800 1519 1619 1710 1764 1619 1710 1733
Q Serve(g_s), s 11.1 5.7 5.8 3.5 7.7 0.7 4.4 21.6 21.6 3.2 31.5 31.5
Cycle Q Clear(g_c), s 18.9 5.7 5.8 9.3 7.7 0.7 4.4 21.6 21.6 3.2 31.5 31.5
Prop In Lane 1.00 0.31 1.00 1.00 1.00 0.11 1.00 0.21
Lane Grp Cap(c), veh/h 345 598 596 349 629 531 196 728 751 182 713 722
V/C Ratio(X) 0.48 0.30 0.30 0.16 0.39 0.04 0.51 0.78 0.78 0.40 1.08 1.09
Avail Cap(c_a), veh/h 392 679 676 393 714 603 214 728 751 214 713 722
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.6 17.8 17.9 21.2 18.5 16.2 31.1 18.7 18.7 31.2 22.0 22.0
Incr Delay (d2), s/veh 1.0 0.3 0.3 0.2 0.4 0.0 0.8 5.5 5.3 0.5 56.4 61.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.6 2.1 2.1 0.7 2.9 0.2 1.6 8.4 8.6 1.2 21.8 23.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.6 18.1 18.2 21.5 18.9 16.3 31.9 24.2 24.0 31.7 78.4 83.3
LnGrp LOS C B B C B B C C C C F F
Approach Vol, veh/h 522 322 1256 1629
Approach Delay, s/veh 20.8 19.2 24.7 78.7
Approach LOS C B C E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s10.5 35.7 29.4 11.2 35.0 29.4
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s7.0 27.5 26.0 7.0 27.5 26.0
Max Q Clear Time (g_c+I1), s5.2 23.6 20.9 6.4 34.5 11.3
Green Ext Time (p_c), s 0.0 2.3 1.3 0.0 0.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 47.3
HCM 6th LOS D
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HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 77 230 74 87 316 101 54 910 110 118 1072 87
Future Volume (veh/h) 77 230 74 87 316 101 54 910 110 118 1072 87
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 85 253 57 96 347 87 59 1000 116 130 1178 93
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 178 598 132 182 591 146 161 1270 147 215 1427 113
Arrive On Green 0.11 0.22 0.17 0.11 0.22 0.17 0.10 0.41 0.36 0.13 0.44 0.40
Sat Flow, veh/h 1619 2778 614 1619 2712 671 1619 3086 358 1619 3210 253
Grp Volume(v), veh/h 85 154 156 96 217 217 59 554 562 130 627 644
Grp Sat Flow(s),veh/h/ln1619 1710 1683 1619 1710 1672 1619 1710 1734 1619 1710 1753
Q Serve(g_s), s 4.0 6.4 6.7 4.6 9.3 9.7 2.8 23.1 23.3 6.2 26.4 26.5
Cycle Q Clear(g_c), s 4.0 6.4 6.7 4.6 9.3 9.7 2.8 23.1 23.3 6.2 26.4 26.5
Prop In Lane 1.00 0.37 1.00 0.40 1.00 0.21 1.00 0.14
Lane Grp Cap(c), veh/h 178 368 362 182 373 365 161 704 713 215 760 779
V/C Ratio(X) 0.48 0.42 0.43 0.53 0.58 0.60 0.37 0.79 0.79 0.60 0.82 0.83
Avail Cap(c_a), veh/h 454 605 595 454 605 591 454 813 825 454 813 834
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.3 27.7 28.5 34.3 28.7 29.6 34.5 21.0 21.4 33.5 20.0 20.3
Incr Delay (d2), s/veh 0.7 0.3 0.3 0.9 0.5 0.6 0.5 4.5 4.5 1.0 6.6 6.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.5 2.5 2.6 1.7 3.6 3.7 1.0 8.8 9.1 2.3 10.2 10.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 35.0 28.0 28.8 35.2 29.2 30.1 35.0 25.5 25.9 34.6 26.5 26.8
LnGrp LOS D C C D C C D C C C C C
Approach Vol, veh/h 395 530 1175 1401
Approach Delay, s/veh 29.8 30.7 26.2 27.4
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.9 37.2 11.2 20.7 10.2 40.0 11.0 20.9
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s20.0 35.0 20.0 25.0 20.0 35.0 20.0 25.0
Max Q Clear Time (g_c+I1), s8.2 25.3 6.6 8.7 4.8 28.5 6.0 11.7
Green Ext Time (p_c), s 0.1 4.5 0.1 0.9 0.0 3.8 0.1 1.2

Intersection Summary
HCM 6th Ctrl Delay 27.8
HCM 6th LOS C
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HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 130 360 163 277 346 58 142 901 180 71 1070 80
Future Volume (veh/h) 130 360 163 277 346 58 142 901 180 71 1070 80
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 137 379 144 292 364 55 149 948 0 75 1126 81
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 351 585 219 440 807 121 225 1902 182 1684 121
Arrive On Green 0.12 0.24 0.21 0.15 0.27 0.24 0.14 0.39 0.00 0.11 0.36 0.33
Sat Flow, veh/h 2956 2429 910 2956 2980 446 1619 4914 1525 1619 4677 336
Grp Volume(v), veh/h 137 265 258 292 208 211 149 948 0 75 788 419
Grp Sat Flow(s),veh/h/ln1478 1710 1628 1478 1710 1716 1619 1638 1525 1619 1638 1738
Q Serve(g_s), s 5.0 16.3 16.9 10.9 11.8 12.1 10.2 17.1 0.0 5.0 23.7 23.9
Cycle Q Clear(g_c), s 5.0 16.3 16.9 10.9 11.8 12.1 10.2 17.1 0.0 5.0 23.7 23.9
Prop In Lane 1.00 0.56 1.00 0.26 1.00 1.00 1.00 0.19
Lane Grp Cap(c), veh/h 351 412 392 440 463 465 225 1902 182 1180 626
V/C Ratio(X) 0.39 0.64 0.66 0.66 0.45 0.45 0.66 0.50 0.41 0.67 0.67
Avail Cap(c_a), veh/h 859 789 752 859 789 792 471 2268 471 1512 802
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 47.6 39.9 41.1 47.0 35.4 35.9 47.7 27.2 0.0 48.3 31.5 31.9
Incr Delay (d2), s/veh 0.3 2.4 2.7 0.6 1.0 1.0 1.2 0.3 0.0 0.6 1.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.9 7.1 7.1 4.1 5.0 5.2 4.2 6.7 0.0 2.1 9.5 10.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.9 42.3 43.8 47.7 36.4 36.9 49.0 27.5 0.0 48.9 32.6 33.9
LnGrp LOS D D D D D D D C D C C
Approach Vol, veh/h 660 711 1097 A 1282
Approach Delay, s/veh 44.1 41.2 30.4 34.0
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s19.3 45.1 17.4 35.2 16.1 48.3 20.9 31.7
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s30.0 50.0 30.0 50.0 30.0 50.0 30.0 50.0
Max Q Clear Time (g_c+I1), s12.2 25.9 7.0 14.1 7.0 19.1 12.9 18.9
Green Ext Time (p_c), s 0.2 12.3 0.2 3.9 0.1 10.9 0.5 5.1

Intersection Summary
HCM 6th Ctrl Delay 36.1
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 12 18 19 0 27 66 1259 65 31 1584 10
Future Volume (veh/h) 10 12 18 19 0 27 66 1259 65 31 1584 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1700 1700 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 10 12 3 20 0 6 68 1298 39 32 1633 10
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 109 111 21 282 0 377 192 2666 824 133 2549 16
Arrive On Green 0.07 0.12 0.12 0.10 0.00 0.20 0.12 0.54 0.54 0.08 0.51 0.46
Sat Flow, veh/h 388 955 183 2956 0 1514 1619 4914 1518 1619 5039 31
Grp Volume(v), veh/h 25 0 0 20 0 6 68 1298 39 32 1062 581
Grp Sat Flow(s),veh/h/ln1526 0 0 1478 0 1514 1619 1638 1518 1619 1638 1794
Q Serve(g_s), s 0.0 0.0 0.0 0.5 0.0 0.3 3.1 13.0 1.0 1.5 18.8 18.8
Cycle Q Clear(g_c), s 1.1 0.0 0.0 0.5 0.0 0.3 3.1 13.0 1.0 1.5 18.8 18.8
Prop In Lane 0.40 0.12 1.00 1.00 1.00 1.00 1.00 0.02
Lane Grp Cap(c), veh/h 164 0 0 282 0 377 192 2666 824 133 1657 908
V/C Ratio(X) 0.15 0.00 0.00 0.07 0.00 0.02 0.35 0.49 0.05 0.24 0.64 0.64
Avail Cap(c_a), veh/h 435 0 0 894 0 458 490 3033 937 490 2022 1108
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.2 0.0 0.0 32.7 0.0 24.0 32.2 11.3 8.5 34.1 14.3 14.4
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.1 0.0 0.0 1.1 0.2 0.0 0.9 0.7 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 0.0 0.0 0.2 0.0 0.1 1.2 3.9 0.3 0.6 5.8 6.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.8 0.0 0.0 32.8 0.0 24.0 33.3 11.5 8.6 35.0 15.0 15.6
LnGrp LOS C A A C A C C B A D B B
Approach Vol, veh/h 25 26 1405 1675
Approach Delay, s/veh 32.8 30.8 12.5 15.6
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s10.0 46.6 10.6 12.2 12.9 43.7 22.8
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s20.0 45.0 20.0 * 20 20.0 45.0 20.0
Max Q Clear Time (g_c+I1), s3.5 15.0 2.5 3.1 5.1 20.8 2.3
Green Ext Time (p_c), s 0.0 14.5 0.0 0.1 0.1 15.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 14.4
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 328 149 1226 134 86 1546
Future Volume (veh/h) 328 149 1226 134 86 1546
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.99 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1800 1600 1800
Adj Flow Rate, veh/h 342 145 1277 64 90 1610
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 637 629 2264 699 583 3440
Arrive On Green 0.22 0.22 0.46 0.46 0.20 0.70
Sat Flow, veh/h 2956 1525 5076 1517 2956 5076
Grp Volume(v), veh/h 342 145 1277 64 90 1610
Grp Sat Flow(s),veh/h/ln1478 1525 1638 1517 1478 1638
Q Serve(g_s), s 7.3 4.4 13.4 1.7 1.8 10.4
Cycle Q Clear(g_c), s 7.3 4.4 13.4 1.7 1.8 10.4
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 637 629 2264 699 583 3440
V/C Ratio(X) 0.54 0.23 0.56 0.09 0.15 0.47
Avail Cap(c_a), veh/h 999 817 3046 940 999 3440
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.7 13.5 14.0 10.8 23.6 4.7
Incr Delay (d2), s/veh 1.0 0.3 0.3 0.1 0.1 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.5 1.4 4.1 0.5 0.6 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.7 13.8 14.3 10.9 23.7 5.2
LnGrp LOS C B B B C A
Approach Vol, veh/h 487 1341 1700
Approach Delay, s/veh 22.2 14.1 6.2
Approach LOS C B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s17.0 35.7 52.7 18.3
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s20.0 40.0 40.0 20.0
Max Q Clear Time (g_c+I1), s3.8 15.4 12.4 9.3
Green Ext Time (p_c), s 0.2 12.9 17.7 2.0

Intersection Summary
HCM 6th Ctrl Delay 11.4
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 262 478 887 0 0 1518
Future Volume (veh/h) 262 478 887 0 0 1518
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 0 1800
Adj Flow Rate, veh/h 279 443 944 0 0 1615
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 529 498 2132 0 0 2132
Arrive On Green 0.33 0.33 0.62 0.00 0.00 0.62
Sat Flow, veh/h 1619 1525 3600 0 0 3600
Grp Volume(v), veh/h 279 443 944 0 0 1615
Grp Sat Flow(s),veh/h/ln1619 1525 1710 0 0 1710
Q Serve(g_s), s 14.0 27.6 14.4 0.0 0.0 33.7
Cycle Q Clear(g_c), s 14.0 27.6 14.4 0.0 0.0 33.7
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 529 498 2132 0 0 2132
V/C Ratio(X) 0.53 0.89 0.44 0.00 0.00 0.76
Avail Cap(c_a), veh/h 696 656 2132 0 0 2132
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 27.4 31.9 9.8 0.0 0.0 13.4
Incr Delay (d2), s/veh 0.3 9.8 0.7 0.0 0.0 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 11.2 4.7 0.0 0.0 12.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.7 41.7 10.5 0.0 0.0 16.0
LnGrp LOS C D B A A B
Approach Vol, veh/h 722 944 1615
Approach Delay, s/veh 36.3 10.5 16.0
Approach LOS D B B

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 65.3 65.3 34.7
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 48 48.0 41.0
Max Q Clear Time (g_c+I1), s 16.4 35.7 29.6
Green Ext Time (p_c), s 4.3 10.9 1.1

Intersection Summary
HCM 6th Ctrl Delay 18.9
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 331 8 407 0 0 0 0 828 403 589 1209 0
Future Volume (veh/h) 331 8 407 0 0 0 0 828 403 589 1209 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 1800 1800 1700 1800 0
Adj Flow Rate, veh/h 461 0 212 0 900 355 640 1314 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 601 0 283 0 1139 448 681 2631 0
Arrive On Green 0.19 0.00 0.19 0.00 0.33 0.33 0.42 0.77 0.00
Sat Flow, veh/h 3238 0 1525 0 3629 1364 1619 3510 0
Grp Volume(v), veh/h 461 0 212 0 850 405 640 1314 0
Grp Sat Flow(s),veh/h/ln1619 0 1525 0 1638 1554 1619 1710 0
Q Serve(g_s), s 13.5 0.0 13.1 0.0 23.5 23.6 37.9 14.4 0.0
Cycle Q Clear(g_c), s 13.5 0.0 13.1 0.0 23.5 23.6 37.9 14.4 0.0
Prop In Lane 1.00 1.00 0.00 0.88 1.00 0.00
Lane Grp Cap(c), veh/h 601 0 283 0 1077 511 681 2631 0
V/C Ratio(X) 0.77 0.00 0.75 0.00 0.79 0.79 0.94 0.50 0.00
Avail Cap(c_a), veh/h 874 0 412 0 1077 511 696 2631 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 38.7 0.0 38.5 0.0 30.4 30.5 27.7 4.3 0.0
Incr Delay (d2), s/veh 1.3 0.0 2.0 0.0 5.9 11.9 20.1 0.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 0.0 5.0 0.0 9.6 9.9 17.8 4.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.9 0.0 40.5 0.0 36.3 42.4 47.9 5.0 0.0
LnGrp LOS D A D A D D D A A
Approach Vol, veh/h 673 1255 1954
Approach Delay, s/veh 40.1 38.3 19.0
Approach LOS D D B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s44.1 35.4 20.6 79.4
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s41.0 19.0 25.0 64.0
Max Q Clear Time (g_c+I1), s39.9 25.6 15.5 16.4
Green Ext Time (p_c), s 0.2 0.0 1.0 8.6

Intersection Summary
HCM 6th Ctrl Delay 28.9
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th TWSC 9th and Vineyard
14: Vineyard Ave & N Project Dwy 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 9 34 1036 1367 21
Future Vol, veh/h 7 9 34 1036 1367 21
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 8 11 40 1233 1627 25
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2337 826 1652 0 - 0
          Stage 1 1640 - - - - -
          Stage 2 697 - - - - -
Critical Hdwy 6.8 6.9 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 32 319 396 - - -
          Stage 1 147 - - - - -
          Stage 2 461 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 29 319 396 - - -
Mov Cap-2 Maneuver 102 - - - - -
          Stage 1 132 - - - - -
          Stage 2 461 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 29.6 0.5 0
HCM LOS D
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 396 - 165 - -
HCM Lane V/C Ratio 0.102 - 0.115 - -
HCM Control Delay (s) 15.1 - 29.6 - -
HCM Lane LOS C - D - -
HCM 95th %tile Q(veh) 0.3 - 0.4 - -



HCM 6th TWSC 9th and Vineyard
15: Vineyard Ave & S Project Dwy 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 14 46 1066 1362 14
Future Vol, veh/h 4 14 46 1066 1362 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 17 55 1269 1621 17
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2375 819 1638 0 - 0
          Stage 1 1630 - - - - -
          Stage 2 745 - - - - -
Critical Hdwy 6.8 6.9 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 30 323 401 - - -
          Stage 1 148 - - - - -
          Stage 2 435 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 26 323 401 - - -
Mov Cap-2 Maneuver 98 - - - - -
          Stage 1 128 - - - - -
          Stage 2 435 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 23.7 0.6 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 401 - 214 - -
HCM Lane V/C Ratio 0.137 - 0.1 - -
HCM Control Delay (s) 15.4 - 23.7 - -
HCM Lane LOS C - C - -
HCM 95th %tile Q(veh) 0.5 - 0.3 - -



HCM 6th TWSC 9th and Vineyard
16: Baker Ave & S Project Dwy 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 2 302 11 5 372
Future Vol, veh/h 2 2 302 11 5 372
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 79 79
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 3 382 14 6 471
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 872 389 0 0 396 0
          Stage 1 389 - - - - -
          Stage 2 483 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 324 664 - - 1174 -
          Stage 1 689 - - - - -
          Stage 2 625 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 322 664 - - 1174 -
Mov Cap-2 Maneuver 322 - - - - -
          Stage 1 689 - - - - -
          Stage 2 621 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.4 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 434 1174 -
HCM Lane V/C Ratio - - 0.012 0.005 -
HCM Control Delay (s) - - 13.4 8.1 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 6th TWSC 9th and Vineyard
17: Baker Ave & N Project Dwy 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 3 296 8 7 375
Future Vol, veh/h 2 3 296 8 7 375
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 79 79 79 79 79 79
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 3 4 375 10 9 475
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 873 380 0 0 385 0
          Stage 1 380 - - - - -
          Stage 2 493 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 323 671 - - 1185 -
          Stage 1 696 - - - - -
          Stage 2 618 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 320 671 - - 1185 -
Mov Cap-2 Maneuver 320 - - - - -
          Stage 1 696 - - - - -
          Stage 2 612 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.8 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 466 1185 -
HCM Lane V/C Ratio - - 0.014 0.007 -
HCM Control Delay (s) - - 12.8 8.1 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 6th TWSC 9th and Vineyard
18: Project Dwy & 9th St 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 271 4 19 236 2 6
Future Vol, veh/h 271 4 19 236 2 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 319 5 22 278 2 7
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 324 0 644 322
          Stage 1 - - - - 322 -
          Stage 2 - - - - 322 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1247 - 440 724
          Stage 1 - - - - 739 -
          Stage 2 - - - - 739 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1247 - 431 724
Mov Cap-2 Maneuver - - - - 431 -
          Stage 1 - - - - 739 -
          Stage 2 - - - - 723 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.6 10.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 619 - - 1247 -
HCM Lane V/C Ratio 0.015 - - 0.018 -
HCM Control Delay (s) 10.9 - - 7.9 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0 - - 0.1 -



HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 470 1260 176 320 828 240 175 823 367 229 627 288
Future Volume (veh/h) 470 1260 176 320 828 240 175 823 367 229 627 288
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1600 1800 1800 1600 1800 1800
Adj Flow Rate, veh/h 485 1299 67 330 854 211 180 848 168 236 646 132
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 771 2655 822 420 1574 386 263 982 436 316 1043 463
Arrive On Green 0.26 0.54 0.54 0.14 0.40 0.40 0.09 0.29 0.29 0.11 0.30 0.30
Sat Flow, veh/h 2956 4914 1521 2956 3921 962 2956 3420 1517 2956 3420 1518
Grp Volume(v), veh/h 485 1299 67 330 713 352 180 848 168 236 646 132
Grp Sat Flow(s),veh/h/ln 1478 1638 1521 1478 1638 1607 1478 1710 1517 1478 1710 1518
Q Serve(g_s), s 20.3 23.1 3.0 15.1 23.3 23.5 8.3 32.9 12.4 10.8 22.7 6.2
Cycle Q Clear(g_c), s 20.3 23.1 3.0 15.1 23.3 23.5 8.3 32.9 12.4 10.8 22.7 6.2
Prop In Lane 1.00 1.00 1.00 0.60 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 771 2655 822 420 1315 645 263 982 436 316 1043 463
V/C Ratio(X) 0.63 0.49 0.08 0.79 0.54 0.55 0.68 0.86 0.39 0.75 0.62 0.29
Avail Cap(c_a), veh/h 771 2655 822 591 1315 645 338 1006 447 338 1043 463
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.7 20.1 15.5 58.0 32.1 32.1 61.9 47.3 40.0 60.7 41.7 16.8
Incr Delay (d2), s/veh 1.6 0.6 0.2 4.6 1.6 3.3 0.4 0.7 0.0 8.3 0.8 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.7 9.0 1.1 5.9 9.6 9.8 3.1 14.1 4.7 4.4 9.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.4 20.8 15.7 62.6 33.7 35.4 62.2 48.0 40.0 69.0 42.5 16.9
LnGrp LOS D C B E C D E D D E D B
Approach Vol, veh/h 1851 1395 1196 1014
Approach Delay, s/veh 27.5 41.0 49.1 45.4
Approach LOS C D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 41.9 59.0 16.9 44.0 21.9 79.0 14.4 46.5
Change Period (Y+Rc), s 6.7 * 6.8 4.0 * 7.8 4.0 * 6.7 4.0 * 7.8
Max Green Setting (Gmax), s 14.0 * 52 14.0 * 37 26.0 * 40 14.0 * 37
Max Q Clear Time (g_c+I1), s 22.3 25.5 12.8 34.9 17.1 25.1 10.3 24.7
Green Ext Time (p_c), s 0.0 5.4 0.1 1.1 0.8 6.1 0.2 2.7

Intersection Summary
HCM 6th Ctrl Delay 39.0
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 49 838 27 79 630 104 44 197 81 53 108 40
Future Volume (veh/h) 49 838 27 79 630 104 44 197 81 53 108 40
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 52 882 28 83 663 101 46 207 30 56 114 10
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 395 2337 74 396 2055 313 84 311 407 130 253 407
Arrive On Green 0.69 0.69 0.69 0.23 0.23 0.23 0.23 0.27 0.27 0.23 0.27 0.27
Sat Flow, veh/h 639 3383 107 557 2974 453 153 1159 1517 307 942 1517
Grp Volume(v), veh/h 52 446 464 83 381 383 253 0 30 170 0 10
Grp Sat Flow(s),veh/h/ln 639 1710 1780 557 1710 1717 1312 0 1517 1249 0 1517
Q Serve(g_s), s 4.4 10.9 10.9 12.7 18.6 18.6 8.2 0.0 1.5 0.0 0.0 0.5
Cycle Q Clear(g_c), s 23.0 10.9 10.9 23.6 18.6 18.6 19.4 0.0 1.5 11.2 0.0 0.5
Prop In Lane 1.00 0.06 1.00 0.26 0.18 1.00 0.33 1.00
Lane Grp Cap(c), veh/h 395 1181 1230 396 1181 1186 342 0 407 333 0 407
V/C Ratio(X) 0.13 0.38 0.38 0.21 0.32 0.32 0.74 0.00 0.07 0.51 0.00 0.02
Avail Cap(c_a), veh/h 395 1181 1230 396 1181 1186 525 0 575 499 0 575
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.51 0.51 0.51 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 13.3 6.5 6.5 25.7 19.1 19.1 34.4 0.0 27.3 30.8 0.0 27.0
Incr Delay (d2), s/veh 0.7 0.9 0.9 0.6 0.4 0.4 1.2 0.0 0.0 0.5 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 3.3 3.5 1.9 8.5 8.5 6.1 0.0 0.5 3.7 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.0 7.4 7.3 26.3 19.5 19.5 35.6 0.0 27.3 31.3 0.0 27.0
LnGrp LOS B A A C B B D A C C A C
Approach Vol, veh/h 962 847 283 180
Approach Delay, s/veh 7.7 20.1 34.7 31.0
Approach LOS A C C C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 71.1 28.9 71.1 28.9
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 54 33.9 * 54 33.9
Max Q Clear Time (g_c+I1), s 25.0 13.2 25.6 21.4
Green Ext Time (p_c), s 3.7 0.6 3.5 0.8

Intersection Summary
HCM 6th Ctrl Delay 17.6
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 225 738 58 180 655 222 73 945 198 128 649 140
Future Volume (veh/h) 225 738 58 180 655 222 73 945 198 128 649 140
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 239 785 57 191 697 203 78 1005 195 136 690 133
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 210 1065 77 567 1497 436 122 942 182 185 1054 203
Arrive On Green 0.26 0.66 0.66 0.35 0.58 0.58 0.02 0.11 0.11 0.11 0.37 0.37
Sat Flow, veh/h 1619 3228 234 1619 2602 758 1619 2855 553 1619 2858 550
Grp Volume(v), veh/h 239 416 426 191 458 442 78 601 599 136 413 410
Grp Sat Flow(s),veh/h/ln1619 1710 1753 1619 1710 1650 1619 1710 1698 1619 1710 1698
Q Serve(g_s), s 13.0 16.1 16.1 8.7 15.5 15.5 4.8 33.0 33.0 8.1 20.1 20.1
Cycle Q Clear(g_c), s 13.0 16.1 16.1 8.7 15.5 15.5 4.8 33.0 33.0 8.1 20.1 20.1
Prop In Lane 1.00 0.13 1.00 0.46 1.00 0.33 1.00 0.32
Lane Grp Cap(c), veh/h 210 564 578 567 984 949 122 564 560 185 630 626
V/C Ratio(X) 1.14 0.74 0.74 0.34 0.47 0.47 0.64 1.07 1.07 0.73 0.65 0.66
Avail Cap(c_a), veh/h 210 564 578 567 984 949 243 564 560 210 630 626
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 0.94 0.94 0.94 1.00 1.00 1.00 0.56 0.56 0.56 0.77 0.77 0.77
Uniform Delay (d), s/veh 37.0 14.1 14.1 23.9 12.3 12.3 47.4 44.6 44.6 42.8 26.3 26.3
Incr Delay (d2), s/veh 101.5 7.9 7.7 0.3 1.6 1.6 3.1 47.5 48.7 8.6 1.5 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln10.1 4.8 5.0 3.2 5.6 5.4 2.0 22.4 22.4 3.6 7.9 7.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 138.5 22.0 21.8 24.3 13.9 14.0 50.5 92.1 93.3 51.4 27.8 27.8
LnGrp LOS F C C C B B D F F D C C
Approach Vol, veh/h 1081 1091 1278 959
Approach Delay, s/veh 47.7 15.7 90.1 31.1
Approach LOS D B F C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s15.0 59.6 13.4 35.0 39.6 35.0 9.6 38.9
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s11.5 29.0 11.5 * 29 11.5 * 29 13.5 * 27
Max Q Clear Time (g_c+I1), s15.0 17.5 10.1 35.0 10.7 18.1 6.8 22.1
Green Ext Time (p_c), s 0.0 2.7 0.0 0.0 0.0 2.4 0.1 1.5

Intersection Summary
HCM 6th Ctrl Delay 48.5
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh19.3
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 50 193 52 59 163 19 47 294 33 10 179 18
Future Vol, veh/h 50 193 52 59 163 19 47 294 33 10 179 18
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 54 208 56 63 175 20 51 316 35 11 192 19
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 17 17.1 24.9 15.2
HCM LOS C C C C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 14% 0% 21% 0% 27% 0% 5% 0%
Vol Thru, % 86% 0% 79% 0% 73% 0% 95% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 341 33 243 52 222 19 189 18
LT Vol 47 0 50 0 59 0 10 0
Through Vol 294 0 193 0 163 0 179 0
RT Vol 0 33 0 52 0 19 0 18
Lane Flow Rate 367 35 261 56 239 20 203 19
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.724 0.062 0.538 0.102 0.5 0.038 0.422 0.036
Departure Headway (Hd) 7.106 6.32 7.408 6.584 7.545 6.689 7.477 6.73
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 510 565 486 542 477 533 480 530
Service Time 4.866 4.079 5.176 4.352 5.315 4.459 5.25 4.502
HCM Lane V/C Ratio 0.72 0.062 0.537 0.103 0.501 0.038 0.423 0.036
HCM Control Delay 26.4 9.5 18.5 10.1 17.7 9.7 15.7 9.8
HCM Lane LOS D A C B C A C A
HCM 95th-tile Q 5.9 0.2 3.1 0.3 2.7 0.1 2.1 0.1
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HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 63 149 40 127 132 67 56 1082 137 34 845 55
Future Volume (veh/h) 63 149 40 127 132 67 56 1082 137 34 845 55
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 68 160 33 137 142 17 60 1163 59 37 909 56
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 278 248 51 186 193 326 99 1081 478 296 1527 94
Arrive On Green 0.17 0.17 0.17 0.18 0.22 0.22 0.06 0.32 0.32 0.18 0.47 0.47
Sat Flow, veh/h 1619 1445 298 863 894 1515 1619 3420 1513 1619 3271 202
Grp Volume(v), veh/h 68 0 193 279 0 17 60 1163 59 37 475 490
Grp Sat Flow(s),veh/h/ln1619 0 1743 1757 0 1515 1619 1710 1513 1619 1710 1762
Q Serve(g_s), s 3.6 0.0 10.3 14.9 0.0 0.9 3.6 31.6 2.8 1.9 20.5 20.5
Cycle Q Clear(g_c), s 3.6 0.0 10.3 14.9 0.0 0.9 3.6 31.6 2.8 1.9 20.5 20.5
Prop In Lane 1.00 0.17 0.49 1.00 1.00 1.00 1.00 0.11
Lane Grp Cap(c), veh/h 278 0 300 378 0 326 99 1081 478 296 798 823
V/C Ratio(X) 0.24 0.00 0.64 0.74 0.00 0.05 0.61 1.08 0.12 0.13 0.60 0.60
Avail Cap(c_a), veh/h 355 0 382 422 0 364 227 1081 478 296 798 823
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.60 0.60 0.60
Uniform Delay (d), s/veh 35.8 0.0 38.6 37.5 0.0 31.1 45.8 34.2 24.3 34.2 19.7 19.7
Incr Delay (d2), s/veh 0.5 0.0 2.4 6.0 0.0 0.1 5.9 50.3 0.5 0.1 2.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 0.0 4.5 6.9 0.0 0.3 1.6 19.7 1.0 0.7 7.9 8.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.2 0.0 41.0 43.5 0.0 31.2 51.7 84.5 24.9 34.3 21.7 21.6
LnGrp LOS D A D D A C D F C C C C
Approach Vol, veh/h 261 296 1282 1002
Approach Delay, s/veh 39.7 42.8 80.2 22.1
Approach LOS D D F C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 19.3 8.1 49.1 23.5 23.2 34.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 17.9 12.5 27.6 20.0 12.5 * 28
Max Q Clear Time (g_c+I1), s 12.3 5.6 22.5 16.9 3.9 33.6
Green Ext Time (p_c), s 0.5 0.0 1.8 0.4 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 52.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh39.8
Intersection LOS E

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 80 322 50 44 330 109 39 200 35 37 199 73
Future Vol, veh/h 80 322 50 44 330 109 39 200 35 37 199 73
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 82 332 52 45 340 112 40 206 36 38 205 75
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 58.7 42.4 23.9 22.1
HCM LOS F E C C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 16% 0% 20% 0% 12% 0% 16% 0%
Vol Thru, % 84% 0% 80% 0% 88% 0% 84% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 239 35 402 50 374 109 236 73
LT Vol 39 0 80 0 44 0 37 0
Through Vol 200 0 322 0 330 0 199 0
RT Vol 0 35 0 50 0 109 0 73
Lane Flow Rate 246 36 414 52 386 112 243 75
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.621 0.083 0.966 0.108 0.898 0.237 0.609 0.171
Departure Headway (Hd) 9.074 8.257 8.387 7.558 8.381 7.594 9.014 8.202
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 397 432 431 473 432 471 399 436
Service Time 6.853 6.036 6.159 5.329 6.157 5.369 6.794 5.981
HCM Lane V/C Ratio 0.62 0.083 0.961 0.11 0.894 0.238 0.609 0.172
HCM Control Delay 25.7 11.8 64.6 11.3 51 12.7 25 12.7
HCM Lane LOS D B F B F B C B
HCM 95th-tile Q 4 0.3 11.5 0.4 9.6 0.9 3.9 0.6
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HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 139 211 93 48 256 44 60 1040 33 41 902 126
Future Volume (veh/h) 139 211 93 48 256 44 60 1040 33 41 902 126
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 146 222 33 51 269 15 63 1095 33 43 949 120
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 341 1057 155 410 636 537 184 1440 43 161 1254 159
Arrive On Green 0.35 0.35 0.35 0.35 0.35 0.35 0.11 0.42 0.42 0.10 0.41 0.41
Sat Flow, veh/h 993 2991 438 1019 1800 1519 1619 3389 102 1619 3052 386
Grp Volume(v), veh/h 146 126 129 51 269 15 63 552 576 43 532 537
Grp Sat Flow(s),veh/h/ln 993 1710 1719 1019 1800 1519 1619 1710 1781 1619 1710 1728
Q Serve(g_s), s 9.1 3.6 3.7 2.6 7.9 0.4 2.5 19.1 19.2 1.7 18.5 18.6
Cycle Q Clear(g_c), s 17.1 3.6 3.7 6.2 7.9 0.4 2.5 19.1 19.2 1.7 18.5 18.6
Prop In Lane 1.00 0.25 1.00 1.00 1.00 0.06 1.00 0.22
Lane Grp Cap(c), veh/h 341 605 608 410 636 537 184 727 757 161 703 710
V/C Ratio(X) 0.43 0.21 0.21 0.12 0.42 0.03 0.34 0.76 0.76 0.27 0.76 0.76
Avail Cap(c_a), veh/h 417 735 739 488 774 653 232 772 804 232 772 780
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 23.6 15.7 15.8 17.9 17.1 14.7 28.5 17.0 17.0 29.0 17.6 17.6
Incr Delay (d2), s/veh 0.8 0.2 0.2 0.1 0.4 0.0 0.4 4.2 4.0 0.3 3.9 3.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.0 1.3 1.3 0.6 2.9 0.1 0.9 7.0 7.3 0.6 6.8 6.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 24.5 15.9 15.9 18.1 17.6 14.7 28.9 21.2 21.1 29.4 21.5 21.5
LnGrp LOS C B B B B B C C C C C C
Approach Vol, veh/h 401 335 1191 1112
Approach Delay, s/veh 19.0 17.5 21.6 21.8
Approach LOS B B C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s9.0 33.1 27.7 9.9 32.2 27.7
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s7.0 27.5 26.0 7.0 27.5 26.0
Max Q Clear Time (g_c+I1), s3.7 21.2 19.1 4.5 21.5 9.9
Green Ext Time (p_c), s 0.0 3.4 1.2 0.0 3.1 1.4

Intersection Summary
HCM 6th Ctrl Delay 20.9
HCM 6th LOS C
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HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 78 314 52 117 413 99 59 1050 126 93 829 64
Future Volume (veh/h) 78 314 52 117 413 99 59 1050 126 93 829 64
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 85 341 46 127 449 93 64 1141 130 101 901 67
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 168 648 87 207 672 138 157 1328 151 178 1426 106
Arrive On Green 0.10 0.21 0.17 0.13 0.24 0.19 0.10 0.43 0.38 0.11 0.44 0.40
Sat Flow, veh/h 1619 3028 405 1619 2820 580 1619 3093 352 1619 3226 240
Grp Volume(v), veh/h 85 191 196 127 271 271 64 630 641 101 478 490
Grp Sat Flow(s),veh/h/ln1619 1710 1723 1619 1710 1690 1619 1710 1735 1619 1710 1756
Q Serve(g_s), s 4.4 8.7 8.9 6.5 12.6 12.9 3.3 29.3 29.6 5.2 19.0 19.2
Cycle Q Clear(g_c), s 4.4 8.7 8.9 6.5 12.6 12.9 3.3 29.3 29.6 5.2 19.0 19.2
Prop In Lane 1.00 0.24 1.00 0.34 1.00 0.20 1.00 0.14
Lane Grp Cap(c), veh/h 168 366 369 207 407 403 157 734 745 178 756 776
V/C Ratio(X) 0.51 0.52 0.53 0.61 0.67 0.67 0.41 0.86 0.86 0.57 0.63 0.63
Avail Cap(c_a), veh/h 423 563 567 423 563 556 423 757 768 423 757 777
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.4 30.6 31.1 36.4 30.4 31.1 37.4 22.7 23.2 37.2 19.0 19.3
Incr Delay (d2), s/veh 0.9 0.4 0.4 1.1 0.7 0.7 0.6 9.5 9.6 1.1 1.7 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 3.4 3.6 2.5 4.9 5.1 1.2 12.1 12.5 2.0 6.9 7.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 38.2 31.1 31.6 37.5 31.1 31.8 38.0 32.2 32.8 38.3 20.7 20.9
LnGrp LOS D C C D C C D C C D C C
Approach Vol, veh/h 472 669 1335 1069
Approach Delay, s/veh 32.6 32.6 32.8 22.5
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.7 41.3 13.3 21.8 10.5 42.4 11.1 24.0
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s20.0 35.0 20.0 25.0 20.0 35.0 20.0 25.0
Max Q Clear Time (g_c+I1), s7.2 31.6 8.5 10.9 5.3 21.2 6.4 14.9
Green Ext Time (p_c), s 0.1 2.2 0.1 1.1 0.0 4.6 0.1 1.4

Intersection Summary
HCM 6th Ctrl Delay 29.6
HCM 6th LOS C
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HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 195 374 130 413 572 74 157 1077 217 92 786 106
Future Volume (veh/h) 195 374 130 413 572 74 157 1077 217 92 786 106
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 210 402 121 444 615 76 169 1158 0 99 845 105
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 353 611 182 582 959 118 242 1713 182 1377 170
Arrive On Green 0.12 0.24 0.20 0.20 0.31 0.28 0.15 0.35 0.00 0.11 0.31 0.28
Sat Flow, veh/h 2956 2593 772 2956 3062 378 1619 4914 1525 1619 4427 547
Grp Volume(v), veh/h 210 264 259 444 343 348 169 1158 0 99 624 326
Grp Sat Flow(s),veh/h/ln1478 1710 1654 1478 1710 1730 1619 1638 1525 1619 1638 1698
Q Serve(g_s), s 8.2 17.0 17.4 17.3 21.0 21.2 12.1 24.4 0.0 7.0 19.7 20.0
Cycle Q Clear(g_c), s 8.2 17.0 17.4 17.3 21.0 21.2 12.1 24.4 0.0 7.0 19.7 20.0
Prop In Lane 1.00 0.47 1.00 0.22 1.00 1.00 1.00 0.32
Lane Grp Cap(c), veh/h 353 403 390 582 535 541 242 1713 182 1019 528
V/C Ratio(X) 0.59 0.65 0.67 0.76 0.64 0.64 0.70 0.68 0.55 0.61 0.62
Avail Cap(c_a), veh/h 826 759 734 826 759 768 452 2181 452 1454 753
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 50.8 42.0 43.1 46.2 35.9 36.4 49.1 33.8 0.0 51.1 35.7 36.3
Incr Delay (d2), s/veh 0.6 2.6 2.8 1.5 1.8 1.8 1.4 0.8 0.0 0.9 0.9 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.1 7.4 7.5 6.5 9.0 9.2 5.0 9.8 0.0 2.9 8.0 8.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.4 44.6 45.9 47.6 37.7 38.2 50.5 34.6 0.0 52.0 36.5 38.0
LnGrp LOS D D D D D D D C D D D
Approach Vol, veh/h 733 1135 1327 A 1049
Approach Delay, s/veh 47.0 41.7 36.6 38.5
Approach LOS D D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s21.2 40.9 18.0 41.6 16.6 45.4 27.5 32.2
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s30.0 50.0 30.0 50.0 30.0 50.0 30.0 50.0
Max Q Clear Time (g_c+I1), s14.1 22.0 10.2 23.2 9.0 26.4 19.3 19.4
Green Ext Time (p_c), s 0.2 10.1 0.4 6.6 0.1 12.0 0.7 5.0

Intersection Summary
HCM 6th Ctrl Delay 40.2
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 9 6 16 84 6 42 79 1465 41 20 1235 31
Future Volume (veh/h) 9 6 16 84 6 42 79 1465 41 20 1235 31
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1700 1700 1600 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 9 6 3 87 6 11 81 1510 24 21 1273 32
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 125 88 29 462 177 325 198 2409 744 118 2173 55
Arrive On Green 0.07 0.12 0.12 0.16 0.31 0.26 0.12 0.49 0.49 0.07 0.44 0.39
Sat Flow, veh/h 483 745 246 2956 567 1039 1619 4914 1518 1619 4929 124
Grp Volume(v), veh/h 18 0 0 87 0 17 81 1510 24 21 846 459
Grp Sat Flow(s),veh/h/ln1474 0 0 1478 0 1606 1619 1638 1518 1619 1638 1777
Q Serve(g_s), s 0.0 0.0 0.0 2.1 0.0 0.6 3.7 18.2 0.7 1.0 15.7 15.7
Cycle Q Clear(g_c), s 0.8 0.0 0.0 2.1 0.0 0.6 3.7 18.2 0.7 1.0 15.7 15.7
Prop In Lane 0.50 0.17 1.00 0.65 1.00 1.00 1.00 0.07
Lane Grp Cap(c), veh/h 169 0 0 462 0 502 198 2409 744 118 1444 783
V/C Ratio(X) 0.11 0.00 0.00 0.19 0.00 0.03 0.41 0.63 0.03 0.18 0.59 0.59
Avail Cap(c_a), veh/h 420 0 0 882 0 502 483 2995 925 483 1997 1083
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.5 0.0 0.0 29.5 0.0 20.1 32.6 15.1 10.6 35.0 16.9 17.1
Incr Delay (d2), s/veh 0.4 0.0 0.0 0.2 0.0 0.0 1.3 0.4 0.0 0.7 0.5 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.4 0.0 0.0 0.7 0.0 0.2 1.4 5.8 0.2 0.4 5.1 5.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.9 0.0 0.0 29.7 0.0 20.2 33.9 15.5 10.6 35.7 17.5 18.1
LnGrp LOS C A A C A C C B B D B B
Approach Vol, veh/h 18 104 1615 1326
Approach Delay, s/veh 32.9 28.1 16.3 18.0
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s9.4 42.9 15.6 12.5 13.4 38.9 28.1
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s20.0 45.0 20.0 * 20 20.0 45.0 20.0
Max Q Clear Time (g_c+I1), s3.0 20.2 4.1 2.8 5.7 17.7 2.6
Green Ext Time (p_c), s 0.0 15.2 0.2 0.0 0.1 12.7 0.0

Intersection Summary
HCM 6th Ctrl Delay 17.5
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 325 145 1442 232 113 1242
Future Volume (veh/h) 325 145 1442 232 113 1242
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.99 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1800 1600 1800
Adj Flow Rate, veh/h 339 147 1502 117 118 1294
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 613 598 2404 742 546 3506
Arrive On Green 0.21 0.21 0.49 0.49 0.18 0.71
Sat Flow, veh/h 2956 1525 5076 1518 2956 5076
Grp Volume(v), veh/h 339 147 1502 117 118 1294
Grp Sat Flow(s),veh/h/ln1478 1525 1638 1518 1478 1638
Q Serve(g_s), s 7.8 4.9 17.0 3.2 2.6 7.8
Cycle Q Clear(g_c), s 7.8 4.9 17.0 3.2 2.6 7.8
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 613 598 2404 742 546 3506
V/C Ratio(X) 0.55 0.25 0.62 0.16 0.22 0.37
Avail Cap(c_a), veh/h 936 764 2851 881 936 3506
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.9 15.5 14.2 10.7 26.3 4.2
Incr Delay (d2), s/veh 1.1 0.3 0.4 0.1 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.7 1.7 5.3 0.9 0.9 1.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.0 15.8 14.7 10.9 26.5 4.5
LnGrp LOS C B B B C A
Approach Vol, veh/h 486 1619 1412
Approach Delay, s/veh 24.3 14.4 6.4
Approach LOS C B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s17.0 40.1 57.1 18.7
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s20.0 40.0 40.0 20.0
Max Q Clear Time (g_c+I1), s4.6 19.0 9.8 9.8
Green Ext Time (p_c), s 0.3 13.9 14.6 1.9

Intersection Summary
HCM 6th Ctrl Delay 12.5
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 214 516 1191 0 0 1153
Future Volume (veh/h) 214 516 1191 0 0 1153
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 0 1800
Adj Flow Rate, veh/h 230 521 1281 0 0 1240
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 599 564 1984 0 0 1984
Arrive On Green 0.37 0.37 0.58 0.00 0.00 0.58
Sat Flow, veh/h 1619 1525 3600 0 0 3600
Grp Volume(v), veh/h 230 521 1281 0 0 1240
Grp Sat Flow(s),veh/h/ln1619 1525 1710 0 0 1710
Q Serve(g_s), s 10.4 32.7 25.1 0.0 0.0 23.9
Cycle Q Clear(g_c), s 10.4 32.7 25.1 0.0 0.0 23.9
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 599 564 1984 0 0 1984
V/C Ratio(X) 0.38 0.92 0.65 0.00 0.00 0.62
Avail Cap(c_a), veh/h 615 580 1984 0 0 1984
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 23.1 30.2 14.1 0.0 0.0 13.8
Incr Delay (d2), s/veh 0.2 19.9 1.6 0.0 0.0 1.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 14.7 8.7 0.0 0.0 8.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.3 50.0 15.7 0.0 0.0 15.3
LnGrp LOS C D B A A B
Approach Vol, veh/h 751 1281 1240
Approach Delay, s/veh 41.8 15.7 15.3
Approach LOS D B B

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 61.0 61.0 39.0
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 53 53.0 36.0
Max Q Clear Time (g_c+I1), s 27.1 25.9 34.7
Green Ext Time (p_c), s 6.3 17.6 0.3

Intersection Summary
HCM 6th Ctrl Delay 21.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

"i ., tt -- tt -----------



HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 386 6 282 0 0 0 0 1187 504 346 1018 0
Future Volume (veh/h) 386 6 282 0 0 0 0 1187 504 346 1018 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 0 1800 1800 1700 1800 0
Adj Flow Rate, veh/h 465 0 140 0 1224 466 357 1049 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 608 0 286 0 2024 768 275 2624 0
Arrive On Green 0.19 0.00 0.19 0.00 0.58 0.58 0.17 0.77 0.00
Sat Flow, veh/h 3238 0 1525 0 3668 1331 1619 3510 0
Grp Volume(v), veh/h 465 0 140 0 1143 547 357 1049 0
Grp Sat Flow(s),veh/h/ln1619 0 1525 0 1638 1560 1619 1710 0
Q Serve(g_s), s 13.6 0.0 8.2 0.0 22.7 22.8 17.0 10.3 0.0
Cycle Q Clear(g_c), s 13.6 0.0 8.2 0.0 22.7 22.8 17.0 10.3 0.0
Prop In Lane 1.00 1.00 0.00 0.85 1.00 0.00
Lane Grp Cap(c), veh/h 608 0 286 0 1892 901 275 2624 0
V/C Ratio(X) 0.77 0.00 0.49 0.00 0.60 0.61 1.30 0.40 0.00
Avail Cap(c_a), veh/h 1392 0 656 0 1892 901 275 2624 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 38.5 0.0 36.3 0.0 13.7 13.7 41.5 3.9 0.0
Incr Delay (d2), s/veh 0.8 0.0 0.5 0.0 1.4 3.0 157.9 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 0.0 3.1 0.0 7.6 7.6 18.8 2.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 39.3 0.0 36.8 0.0 15.2 16.8 199.4 4.4 0.0
LnGrp LOS D A D A B B F A A
Approach Vol, veh/h 605 1690 1406
Approach Delay, s/veh 38.7 15.7 53.9
Approach LOS D B D

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s19.0 60.2 20.8 79.2
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s15.0 29.0 41.0 48.0
Max Q Clear Time (g_c+I1), s19.0 24.8 15.6 12.3
Green Ext Time (p_c), s 0.0 2.8 1.1 6.0

Intersection Summary
HCM 6th Ctrl Delay 34.0
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th TWSC 9th and Vineyard
14: Vineyard Ave & N Project Dwy 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 35 13 1203 988 8
Future Vol, veh/h 20 35 13 1203 988 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 22 38 14 1294 1062 9
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1742 536 1071 0 - 0
          Stage 1 1067 - - - - -
          Stage 2 675 - - - - -
Critical Hdwy 6.8 6.9 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 79 494 658 - - -
          Stage 1 296 - - - - -
          Stage 2 473 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 77 494 658 - - -
Mov Cap-2 Maneuver 197 - - - - -
          Stage 1 290 - - - - -
          Stage 2 473 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 18.8 0.1 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 658 - 319 - -
HCM Lane V/C Ratio 0.021 - 0.185 - -
HCM Control Delay (s) 10.6 - 18.8 - -
HCM Lane LOS B - C - -
HCM 95th %tile Q(veh) 0.1 - 0.7 - -



HCM 6th TWSC 9th and Vineyard
15: Vineyard Ave & S Project Dwy 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 51 18 1205 1017 6
Future Vol, veh/h 11 51 18 1205 1017 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 12 55 19 1296 1094 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1783 550 1100 0 - 0
          Stage 1 1097 - - - - -
          Stage 2 686 - - - - -
Critical Hdwy 6.8 6.9 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 75 484 642 - - -
          Stage 1 286 - - - - -
          Stage 2 467 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 73 484 642 - - -
Mov Cap-2 Maneuver 189 - - - - -
          Stage 1 277 - - - - -
          Stage 2 467 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 16.5 0.2 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 642 - 379 - -
HCM Lane V/C Ratio 0.03 - 0.176 - -
HCM Control Delay (s) 10.8 - 16.5 - -
HCM Lane LOS B - C - -
HCM 95th %tile Q(veh) 0.1 - 0.6 - -



HCM 6th TWSC 9th and Vineyard
16: Baker Ave & S Project Dwy 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 7 6 385 4 2 302
Future Vol, veh/h 7 6 385 4 2 302
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 8 6 414 4 2 325
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 745 416 0 0 418 0
          Stage 1 416 - - - - -
          Stage 2 329 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 384 641 - - 1152 -
          Stage 1 670 - - - - -
          Stage 2 734 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 383 641 - - 1152 -
Mov Cap-2 Maneuver 383 - - - - -
          Stage 1 670 - - - - -
          Stage 2 733 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.9 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 470 1152 -
HCM Lane V/C Ratio - - 0.03 0.002 -
HCM Control Delay (s) - - 12.9 8.1 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 9th and Vineyard
17: Baker Ave & N Project Dwy 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 6 7 387 3 3 298
Future Vol, veh/h 6 7 387 3 3 298
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 6 8 416 3 3 320
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 744 418 0 0 419 0
          Stage 1 418 - - - - -
          Stage 2 326 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 385 639 - - 1151 -
          Stage 1 669 - - - - -
          Stage 2 736 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 384 639 - - 1151 -
Mov Cap-2 Maneuver 384 - - - - -
          Stage 1 669 - - - - -
          Stage 2 734 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.6 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 489 1151 -
HCM Lane V/C Ratio - - 0.029 0.003 -
HCM Control Delay (s) - - 12.6 8.1 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 9th and Vineyard
18: Project Dwy & 9th St 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 232 1 7 235 5 19
Future Vol, veh/h 232 1 7 235 5 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 249 1 8 253 5 20
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 250 0 519 250
          Stage 1 - - - - 250 -
          Stage 2 - - - - 269 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1327 - 521 794
          Stage 1 - - - - 796 -
          Stage 2 - - - - 781 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1327 - 517 794
Mov Cap-2 Maneuver - - - - 517 -
          Stage 1 - - - - 796 -
          Stage 2 - - - - 776 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 10.2
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 714 - - 1327 -
HCM Lane V/C Ratio 0.036 - - 0.006 -
HCM Control Delay (s) 10.2 - - 7.7 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 382 677 125 283 1392 240 156 809 325 302 1089 479
Future Volume (veh/h) 382 677 125 283 1392 240 156 809 325 302 1089 479
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1700 1900 1900 1700 1900 1900 1700 1900 1900
Adj Flow Rate, veh/h 402 713 45 298 1465 233 164 852 143 318 1146 333
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 393 1833 567 400 1601 254 209 1194 530 314 1315 584
Arrive On Green 0.13 0.35 0.35 0.13 0.36 0.36 0.07 0.33 0.33 0.10 0.36 0.36
Sat Flow, veh/h 3141 5187 1603 3141 4500 715 3141 3610 1603 3141 3610 1604
Grp Volume(v), veh/h 402 713 45 298 1125 573 164 852 143 318 1146 333
Grp Sat Flow(s),veh/h/ln 1570 1729 1603 1570 1729 1756 1570 1805 1603 1570 1805 1604
Q Serve(g_s), s 15.0 12.4 2.2 11.0 37.3 37.4 6.2 24.8 7.9 12.0 35.5 20.0
Cycle Q Clear(g_c), s 15.0 12.4 2.2 11.0 37.3 37.4 6.2 24.8 7.9 12.0 35.5 20.0
Prop In Lane 1.00 1.00 1.00 0.41 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 393 1833 567 400 1231 625 209 1194 530 314 1315 584
V/C Ratio(X) 1.02 0.39 0.08 0.74 0.91 0.92 0.78 0.71 0.27 1.01 0.87 0.57
Avail Cap(c_a), veh/h 393 1833 567 471 1231 625 209 1233 548 314 1357 603
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.38 0.38 0.38 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.5 29.1 25.8 50.5 36.9 36.9 55.1 35.2 29.5 54.0 35.5 30.6
Incr Delay (d2), s/veh 51.6 0.6 0.3 5.3 11.9 20.4 7.3 0.6 0.0 54.0 6.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.7 5.2 0.9 4.6 17.5 19.3 2.7 10.9 3.1 7.1 16.5 7.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 104.1 29.7 26.1 55.8 48.8 57.4 62.4 35.8 29.5 108.0 41.6 31.3
LnGrp LOS F C C E D E E D C F D C
Approach Vol, veh/h 1160 1996 1159 1797
Approach Delay, s/veh 55.4 52.3 38.8 51.4
Approach LOS E D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.0 45.5 14.0 43.5 17.3 45.2 10.0 47.5
Change Period (Y+Rc), s 4.0 6.8 4.0 * 7.8 4.0 * 6.8 4.0 * 7.8
Max Green Setting (Gmax), s 13.0 37.4 10.0 * 37 16.0 * 35 6.0 * 41
Max Q Clear Time (g_c+I1), s 17.0 39.4 14.0 26.8 13.0 14.4 8.2 37.5
Green Ext Time (p_c), s 0.0 0.0 0.0 3.3 0.3 3.4 0.0 2.2

Intersection Summary
HCM 6th Ctrl Delay 50.1
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 42 731 50 162 999 91 60 122 82 120 130 71
Future Volume (veh/h) 42 731 50 162 999 91 60 122 82 120 130 71
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 44 769 51 171 1052 92 63 128 24 126 137 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 273 2077 138 387 2030 177 103 198 568 221 217 568
Arrive On Green 0.60 0.60 0.60 0.60 0.60 0.60 0.31 0.35 0.35 0.31 0.35 0.35
Sat Flow, veh/h 473 3435 228 642 3357 293 154 559 1603 473 611 1603
Grp Volume(v), veh/h 44 404 416 171 565 579 191 0 24 263 0 20
Grp Sat Flow(s),veh/h/ln 473 1805 1858 642 1805 1846 713 0 1603 1084 0 1603
Q Serve(g_s), s 5.9 11.4 11.4 18.5 18.0 18.1 6.7 0.0 1.0 0.0 0.0 0.8
Cycle Q Clear(g_c), s 24.0 11.4 11.4 29.9 18.0 18.1 29.1 0.0 1.0 22.4 0.0 0.8
Prop In Lane 1.00 0.12 1.00 0.16 0.33 1.00 0.48 1.00
Lane Grp Cap(c), veh/h 273 1091 1123 387 1091 1116 272 0 568 394 0 568
V/C Ratio(X) 0.16 0.37 0.37 0.44 0.52 0.52 0.70 0.00 0.04 0.67 0.00 0.04
Avail Cap(c_a), veh/h 273 1091 1123 387 1091 1116 360 0 656 478 0 656
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.3 10.1 10.1 17.7 11.4 11.4 32.2 0.0 21.2 28.3 0.0 21.1
Incr Delay (d2), s/veh 1.3 1.0 0.9 0.3 0.2 0.2 2.1 0.0 0.0 1.6 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 4.2 4.3 2.5 6.2 6.3 4.8 0.0 0.4 6.0 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.6 11.0 11.0 18.0 11.5 11.5 34.3 0.0 21.2 29.9 0.0 21.1
LnGrp LOS B B B B B B C A C C A C
Approach Vol, veh/h 864 1315 215 283
Approach Delay, s/veh 11.5 12.4 32.8 29.3
Approach LOS B B C C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 62.5 37.5 62.5 37.5
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 51 36.9 * 51 36.9
Max Q Clear Time (g_c+I1), s 26.0 24.4 31.9 31.1
Green Ext Time (p_c), s 3.4 0.8 5.5 0.3

Intersection Summary
HCM 6th Ctrl Delay 15.5
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

_____ "i tf+ "i tf+ --- 4' .,, - 4' 



HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 212 797 122 247 976 295 82 710 156 254 1161 263
Future Volume (veh/h) 212 797 122 247 976 295 82 710 156 254 1161 263
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 223 839 116 260 1027 283 86 747 146 267 1222 257
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 267 1080 149 1285 2675 732 120 874 171 318 1207 251
Arrive On Green 0.31 0.68 0.68 0.75 0.96 0.96 0.02 0.10 0.10 0.19 0.41 0.41
Sat Flow, veh/h 1714 3177 439 1714 2790 764 1714 3008 588 1714 2972 619
Grp Volume(v), veh/h 223 477 478 260 662 648 86 448 445 267 737 742
Grp Sat Flow(s),veh/h/ln 1714 1805 1812 1714 1805 1750 1714 1805 1791 1714 1805 1786
Q Serve(g_s), s 12.1 17.9 17.9 4.5 2.4 2.4 5.0 24.5 24.5 15.0 40.6 40.6
Cycle Q Clear(g_c), s 12.1 17.9 17.9 4.5 2.4 2.4 5.0 24.5 24.5 15.0 40.6 40.6
Prop In Lane 1.00 0.24 1.00 0.44 1.00 0.33 1.00 0.35
Lane Grp Cap(c), veh/h 267 614 616 1285 1730 1677 120 524 520 318 733 725
V/C Ratio(X) 0.83 0.78 0.78 0.20 0.38 0.39 0.72 0.85 0.86 0.84 1.01 1.02
Avail Cap(c_a), veh/h 274 614 616 1285 1730 1677 120 524 520 326 733 725
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 1.00 1.00 1.00 0.82 0.82 0.82 0.55 0.55 0.55
Uniform Delay (d), s/veh 33.2 13.4 13.4 3.7 0.1 0.1 47.9 43.1 43.1 39.3 29.7 29.7
Incr Delay (d2), s/veh 18.4 9.0 9.0 0.1 0.6 0.7 15.4 10.5 10.6 10.2 26.2 30.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 5.4 5.5 1.1 0.3 0.3 2.6 13.2 13.1 6.9 21.3 22.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.6 22.4 22.4 3.8 0.8 0.8 63.3 53.6 53.7 49.5 55.9 60.4
LnGrp LOS D C C A A A E D D D F F
Approach Vol, veh/h 1178 1570 979 1746
Approach Delay, s/veh 27.9 1.3 54.5 56.8
Approach LOS C A D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.6 98.1 20.6 31.0 79.7 36.0 9.0 42.6
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s 14.5 24.4 17.5 * 25 8.9 * 30 5.5 * 37
Max Q Clear Time (g_c+I1), s 14.1 4.4 17.0 26.5 6.5 19.9 7.0 42.6
Green Ext Time (p_c), s 0.0 5.4 0.0 0.0 0.2 2.7 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 34.3
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

-----~ t~ --~ t~ --~ t~ 



HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 24
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 71 162 123 63 142 83 70 273 53 63 222 90
Future Vol, veh/h 71 162 123 63 142 83 70 273 53 63 222 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 75 171 129 66 149 87 74 287 56 66 234 95
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 18.9 17.9 33.8 23.3
HCM LOS C C D C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 20% 0% 30% 0% 31% 0% 22% 0%
Vol Thru, % 80% 0% 70% 0% 69% 0% 78% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 343 53 233 123 205 83 285 90
LT Vol 70 0 71 0 63 0 63 0
Through Vol 273 0 162 0 142 0 222 0
RT Vol 0 53 0 123 0 83 0 90
Lane Flow Rate 361 56 245 129 216 87 300 95
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.81 0.112 0.574 0.271 0.515 0.187 0.683 0.194
Departure Headway (Hd) 8.075 7.246 8.429 7.546 8.591 7.705 8.194 7.355
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 448 495 429 476 421 466 441 488
Service Time 5.819 4.99 6.178 5.295 6.341 5.455 5.941 5.102
HCM Lane V/C Ratio 0.806 0.113 0.571 0.271 0.513 0.187 0.68 0.195
HCM Control Delay 37.3 10.9 22 13.1 20.2 12.2 26.9 11.9
HCM Lane LOS E B C B C B D B
HCM 95th-tile Q 7.5 0.4 3.5 1.1 2.9 0.7 5 0.7



HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 50 186 63 102 122 52 80 756 199 88 1319 65
Future Volume (veh/h) 50 186 63 102 122 52 80 756 199 88 1319 65
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 53 196 53 107 128 15 84 796 94 93 1388 66
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 337 282 76 161 193 305 131 1213 537 279 1583 75
Arrive On Green 0.20 0.20 0.20 0.15 0.19 0.19 0.08 0.34 0.34 0.16 0.45 0.45
Sat Flow, veh/h 1714 1438 389 846 1012 1598 1714 3610 1598 1714 3508 166
Grp Volume(v), veh/h 53 0 249 235 0 15 84 796 94 93 713 741
Grp Sat Flow(s),veh/h/ln 1714 0 1826 1858 0 1598 1714 1805 1598 1714 1805 1869
Q Serve(g_s), s 2.6 0.0 12.7 11.8 0.0 0.8 4.8 18.8 4.1 4.8 35.8 36.1
Cycle Q Clear(g_c), s 2.6 0.0 12.7 11.8 0.0 0.8 4.8 18.8 4.1 4.8 35.8 36.1
Prop In Lane 1.00 0.21 0.46 1.00 1.00 1.00 1.00 0.09
Lane Grp Cap(c), veh/h 337 0 359 354 0 305 131 1213 537 279 815 844
V/C Ratio(X) 0.16 0.00 0.69 0.66 0.00 0.05 0.64 0.66 0.18 0.33 0.88 0.88
Avail Cap(c_a), veh/h 410 0 437 483 0 415 206 1213 537 279 815 844
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.83 0.83 0.83 0.09 0.09 0.09
Uniform Delay (d), s/veh 33.3 0.0 37.4 38.4 0.0 33.1 44.8 28.3 23.4 37.1 24.9 24.9
Incr Delay (d2), s/veh 0.2 0.0 3.6 2.1 0.0 0.1 4.3 2.3 0.6 0.1 1.4 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 0.0 5.8 5.5 0.0 0.3 2.1 8.0 1.6 1.9 14.1 14.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.5 0.0 41.0 40.5 0.0 33.1 49.1 30.6 24.0 37.1 26.2 26.3
LnGrp LOS C A D D A C D C C D C C
Approach Vol, veh/h 302 250 974 1547
Approach Delay, s/veh 39.7 40.1 31.6 26.9
Approach LOS D D C C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 21.7 9.6 47.5 21.1 21.2 36.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 19.9 10.5 25.6 22.0 6.5 * 30
Max Q Clear Time (g_c+I1), s 14.7 6.8 38.1 13.8 6.8 20.8
Green Ext Time (p_c), s 0.7 0.0 0.0 0.8 0.0 2.4

Intersection Summary
HCM 6th Ctrl Delay 30.7
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

f+ 



HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 103.6
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 93 392 50 50 363 70 110 172 60 92 253 73
Future Vol, veh/h 93 392 50 50 363 70 110 172 60 92 253 73
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 98 413 53 53 382 74 116 181 63 97 266 77
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 176.7 103.5 41.1 61.5
HCM LOS F F E F
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 39% 0% 19% 0% 12% 0% 27% 0%
Vol Thru, % 61% 0% 81% 0% 88% 0% 73% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 282 60 485 50 413 70 345 73
LT Vol 110 0 93 0 50 0 92 0
Through Vol 172 0 392 0 363 0 253 0
RT Vol 0 60 0 50 0 70 0 73
Lane Flow Rate 297 63 511 53 435 74 363 77
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.808 0.156 1.33 0.125 1.127 0.175 0.956 0.185
Departure Headway (Hd) 10.92 9.968 9.855 9.017 10.171 9.367 10.534 9.65
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 335 362 373 400 361 385 349 374
Service Time 8.62 7.668 7.555 6.717 7.871 7.067 8.234 7.35
HCM Lane V/C Ratio 0.887 0.174 1.37 0.133 1.205 0.192 1.04 0.206
HCM Control Delay 46.8 14.5 193.6 13 118.7 14 71.4 14.5
HCM Lane LOS E B F B F B F B
HCM 95th-tile Q 6.8 0.5 23 0.4 15.4 0.6 10.2 0.7



HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 162 254 124 71 215 66 116 840 70 70 1228 202
Future Volume (veh/h) 162 254 124 71 215 66 116 840 70 70 1228 202
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 171 267 59 75 226 21 122 884 69 74 1293 199
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 328 935 203 334 603 509 197 1640 128 174 1475 225
Arrive On Green 0.32 0.32 0.32 0.32 0.32 0.32 0.11 0.48 0.48 0.10 0.47 0.47
Sat Flow, veh/h 1087 2946 640 1012 1900 1603 1714 3392 265 1714 3137 479
Grp Volume(v), veh/h 171 162 164 75 226 21 122 470 483 74 740 752
Grp Sat Flow(s),veh/h/ln 1087 1805 1781 1012 1900 1603 1714 1805 1851 1714 1805 1811
Q Serve(g_s), s 12.6 5.9 6.0 5.2 8.0 0.8 5.9 15.8 15.8 3.5 32.0 32.8
Cycle Q Clear(g_c), s 20.6 5.9 6.0 11.3 8.0 0.8 5.9 15.8 15.8 3.5 32.0 32.8
Prop In Lane 1.00 0.36 1.00 1.00 1.00 0.14 1.00 0.26
Lane Grp Cap(c), veh/h 328 573 565 334 603 509 197 873 895 174 849 851
V/C Ratio(X) 0.52 0.28 0.29 0.22 0.37 0.04 0.62 0.54 0.54 0.43 0.87 0.88
Avail Cap(c_a), veh/h 357 622 614 361 655 552 197 873 895 197 860 863
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.0 22.3 22.3 26.6 23.0 20.6 36.7 15.7 15.7 36.7 20.7 20.9
Incr Delay (d2), s/veh 1.3 0.3 0.3 0.3 0.4 0.0 4.4 0.7 0.6 0.6 9.6 10.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.2 2.4 2.4 1.2 3.4 0.3 2.6 5.8 6.0 1.4 13.9 14.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.3 22.5 22.6 26.9 23.4 20.6 41.1 16.4 16.4 37.3 30.4 31.6
LnGrp LOS C C C C C C D B B D C C
Approach Vol, veh/h 497 322 1075 1566
Approach Delay, s/veh 25.9 24.0 19.2 31.3
Approach LOS C C B C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.8 45.6 30.6 12.0 44.4 30.6
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s 7.0 37.5 26.0 7.0 37.5 26.0
Max Q Clear Time (g_c+I1), s 5.5 17.8 22.6 7.9 35.0 13.3
Green Ext Time (p_c), s 0.0 5.5 0.8 0.0 1.9 1.1

Intersection Summary
HCM 6th Ctrl Delay 26.1
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.

_____ "i tf+ "i t .,, "i tf+ "i tf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 82 250 80 102 394 116 60 835 139 160 1133 90
Future Volume (veh/h) 82 250 80 102 394 116 60 835 139 160 1133 90
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 86 263 45 107 415 88 63 879 131 168 1193 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 205 720 121 215 708 149 188 1140 170 234 1321 100
Arrive On Green 0.12 0.23 0.18 0.13 0.24 0.18 0.11 0.36 0.31 0.14 0.39 0.33
Sat Flow, veh/h 1714 3086 520 1714 2964 623 1714 3149 469 1714 3401 256
Grp Volume(v), veh/h 86 152 156 107 251 252 63 504 506 168 632 651
Grp Sat Flow(s),veh/h/ln 1714 1805 1801 1714 1805 1782 1714 1805 1813 1714 1805 1853
Q Serve(g_s), s 3.4 5.2 5.4 4.3 9.0 9.3 2.5 18.1 18.3 6.9 24.2 24.3
Cycle Q Clear(g_c), s 3.4 5.2 5.4 4.3 9.0 9.3 2.5 18.1 18.3 6.9 24.2 24.3
Prop In Lane 1.00 0.29 1.00 0.35 1.00 0.26 1.00 0.14
Lane Grp Cap(c), veh/h 205 421 420 215 431 426 188 653 656 234 701 719
V/C Ratio(X) 0.42 0.36 0.37 0.50 0.58 0.59 0.33 0.77 0.77 0.72 0.90 0.90
Avail Cap(c_a), veh/h 234 615 614 257 640 631 234 701 704 234 701 719
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.9 23.6 24.1 29.9 24.7 25.4 30.2 20.7 21.2 30.3 21.1 21.4
Incr Delay (d2), s/veh 0.5 0.2 0.2 0.7 0.5 0.5 0.4 5.0 4.9 8.9 14.9 14.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 2.0 2.1 1.7 3.5 3.7 1.0 7.3 7.6 3.2 11.4 11.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 23.8 24.3 30.6 25.2 25.9 30.6 25.7 26.2 39.3 36.1 36.4
LnGrp LOS C C C C C C C C C D D D
Approach Vol, veh/h 394 610 1073 1451
Approach Delay, s/veh 25.4 26.4 26.2 36.6
Approach LOS C C C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.0 30.1 11.2 20.1 10.1 32.0 10.8 20.5
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s 7.0 24.5 8.0 21.0 7.0 24.5 7.0 22.0
Max Q Clear Time (g_c+I1), s 8.9 20.3 6.3 7.4 4.5 26.3 5.4 11.3
Green Ext Time (p_c), s 0.0 2.2 0.0 0.8 0.0 0.0 0.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 30.4
HCM 6th LOS C

-----~ t~ --~ t~ --~ t~ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 140 527 163 309 346 63 144 870 241 110 1117 86
Future Volume (veh/h) 140 527 163 309 346 63 144 870 241 110 1117 86
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1700 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 147 555 146 325 364 52 152 916 0 116 1176 84
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 418 758 199 441 874 124 240 1739 225 1612 115
Arrive On Green 0.13 0.27 0.23 0.14 0.28 0.24 0.14 0.34 0.00 0.13 0.33 0.29
Sat Flow, veh/h 3141 2825 741 3141 3171 449 1714 5187 1610 1714 4940 353
Grp Volume(v), veh/h 147 354 347 325 206 210 152 916 0 116 823 437
Grp Sat Flow(s),veh/h/ln 1570 1805 1761 1570 1805 1816 1714 1729 1610 1714 1729 1834
Q Serve(g_s), s 4.4 18.6 18.8 10.3 9.7 10.0 8.7 14.8 0.0 6.6 21.9 22.0
Cycle Q Clear(g_c), s 4.4 18.6 18.8 10.3 9.7 10.0 8.7 14.8 0.0 6.6 21.9 22.0
Prop In Lane 1.00 0.42 1.00 0.25 1.00 1.00 1.00 0.19
Lane Grp Cap(c), veh/h 418 484 473 441 497 500 240 1739 225 1128 599
V/C Ratio(X) 0.35 0.73 0.73 0.74 0.41 0.42 0.63 0.53 0.52 0.73 0.73
Avail Cap(c_a), veh/h 423 538 525 441 548 551 247 1864 231 1210 642
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.0 34.6 35.5 42.9 30.8 31.3 42.2 27.9 0.0 42.1 31.0 31.4
Incr Delay (d2), s/veh 0.2 5.1 5.4 5.7 0.8 0.8 3.7 0.4 0.0 0.7 2.4 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 8.7 8.8 4.3 4.3 4.5 3.9 6.1 0.0 2.8 9.3 10.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.2 39.7 40.9 48.6 31.6 32.1 45.9 28.3 0.0 42.9 33.3 35.7
LnGrp LOS D D D D C C D C D C D
Approach Vol, veh/h 848 741 1068 A 1376
Approach Delay, s/veh 40.5 39.2 30.8 34.9
Approach LOS D D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.6 37.0 17.4 32.2 16.7 37.9 18.1 31.4
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s 11.0 32.4 10.0 27.6 10.0 33.4 10.6 27.0
Max Q Clear Time (g_c+I1), s 10.7 24.0 6.4 12.0 8.6 16.8 12.3 20.8
Green Ext Time (p_c), s 0.0 6.0 0.1 3.0 0.0 7.7 0.0 2.9

Intersection Summary
HCM 6th Ctrl Delay 35.8
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.

---- "'i"'i tf+ - "'i"'i tf+ __ "'i ttt .,, "'i ttf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 30 20 24 0 29 82 1285 74 42 1841 10
Future Volume (veh/h) 12 30 20 24 0 29 82 1285 74 42 1841 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1800 1800 1700 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 12 31 5 25 0 8 85 1325 44 43 1898 10
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 83 190 26 303 0 443 195 2747 849 140 2649 14
Arrive On Green 0.10 0.15 0.15 0.10 0.00 0.23 0.11 0.53 0.53 0.08 0.50 0.45
Sat Flow, veh/h 223 1289 176 3141 0 1600 1714 5187 1603 1714 5325 28
Grp Volume(v), veh/h 48 0 0 25 0 8 85 1325 44 43 1232 676
Grp Sat Flow(s),veh/h/ln 1688 0 0 1570 0 1600 1714 1729 1603 1714 1729 1895
Q Serve(g_s), s 0.0 0.0 0.0 0.6 0.0 0.3 4.1 14.4 1.2 2.1 24.9 24.9
Cycle Q Clear(g_c), s 2.2 0.0 0.0 0.6 0.0 0.3 4.1 14.4 1.2 2.1 24.9 24.9
Prop In Lane 0.25 0.10 1.00 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 223 0 0 303 0 443 195 2747 849 140 1720 943
V/C Ratio(X) 0.22 0.00 0.00 0.08 0.00 0.02 0.44 0.48 0.05 0.31 0.72 0.72
Avail Cap(c_a), veh/h 748 0 0 562 0 1083 217 2924 903 175 1864 1022
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.9 0.0 0.0 36.8 0.0 24.9 37.0 13.3 10.2 38.7 17.5 17.6
Incr Delay (d2), s/veh 0.7 0.0 0.0 0.1 0.0 0.0 1.5 0.2 0.0 1.2 1.4 2.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 0.0 0.3 0.0 0.1 1.7 4.9 0.4 0.9 8.7 9.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.6 0.0 0.0 36.9 0.0 25.0 38.5 13.5 10.2 39.9 18.9 20.1
LnGrp LOS C A A D A C D B B D B C
Approach Vol, veh/h 48 33 1454 1951
Approach Delay, s/veh 34.6 34.0 14.8 19.8
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.8 50.8 11.6 16.2 13.7 48.0 27.8
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s 5.1 46.4 12.0 * 38 7.3 44.2 56.5
Max Q Clear Time (g_c+I1), s 4.1 16.4 2.6 4.2 6.1 26.9 2.3
Green Ext Time (p_c), s 0.0 14.9 0.0 0.3 0.0 13.6 0.0

Intersection Summary
HCM 6th Ctrl Delay 18.1
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

__ "i ttt .,, "i ttf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 329 149 1353 141 86 1812
Future Volume (veh/h) 329 149 1353 141 86 1812
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1900 1700 1900
Adj Flow Rate, veh/h 343 152 1409 72 90 1888
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 643 601 2687 830 530 3750
Arrive On Green 0.20 0.20 0.52 0.52 0.17 0.72
Sat Flow, veh/h 3141 1610 5358 1602 3141 5358
Grp Volume(v), veh/h 343 152 1409 72 90 1888
Grp Sat Flow(s),veh/h/ln 1570 1610 1729 1602 1570 1729
Q Serve(g_s), s 8.1 5.4 14.9 1.9 2.0 13.2
Cycle Q Clear(g_c), s 8.1 5.4 14.9 1.9 2.0 13.2
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 643 601 2687 830 530 3750
V/C Ratio(X) 0.53 0.25 0.52 0.09 0.17 0.50
Avail Cap(c_a), veh/h 1665 1125 2687 830 530 3750
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.5 18.0 13.2 10.1 29.5 5.0
Incr Delay (d2), s/veh 1.0 0.3 0.3 0.1 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.1 2.0 4.9 0.6 0.7 3.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 18.3 13.5 10.2 29.7 5.5
LnGrp LOS C B B B C A
Approach Vol, veh/h 495 1481 1978
Approach Delay, s/veh 26.7 13.3 6.6
Approach LOS C B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 17.0 46.0 63.0 20.0
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 10.0 39.0 56.0 40.0
Max Q Clear Time (g_c+I1), s 4.0 16.9 15.2 10.1
Green Ext Time (p_c), s 0.1 13.4 27.3 2.9

Intersection Summary
HCM 6th Ctrl Delay 11.6
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.

---- "'i"'i .,, ttt .,, "'i"'i ttt 



HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 382 557 953 0 0 1759
Future Volume (veh/h) 382 557 953 0 0 1759
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 0 0 1900
Adj Flow Rate, veh/h 402 512 1003 0 0 1852
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 600 563 2167 0 0 2167
Arrive On Green 0.35 0.35 0.60 0.00 0.00 0.60
Sat Flow, veh/h 1714 1610 3800 0 0 3800
Grp Volume(v), veh/h 402 512 1003 0 0 1852
Grp Sat Flow(s),veh/h/ln 1714 1610 1805 0 0 1805
Q Serve(g_s), s 19.9 30.3 15.4 0.0 0.0 42.1
Cycle Q Clear(g_c), s 19.9 30.3 15.4 0.0 0.0 42.1
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 600 563 2167 0 0 2167
V/C Ratio(X) 0.67 0.91 0.46 0.00 0.00 0.85
Avail Cap(c_a), veh/h 634 596 2167 0 0 2167
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 27.6 31.0 11.1 0.0 0.0 16.4
Incr Delay (d2), s/veh 2.0 16.8 0.7 0.0 0.0 4.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.3 14.0 5.4 0.0 0.0 17.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.6 47.8 11.8 0.0 0.0 21.0
LnGrp LOS C D B A A C
Approach Vol, veh/h 914 1003 1852
Approach Delay, s/veh 39.8 11.8 21.0
Approach LOS D B C

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 63.0 63.0 37.0
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 55 54.0 35.0
Max Q Clear Time (g_c+I1), s 17.4 44.1 32.3
Green Ext Time (p_c), s 4.7 9.3 0.7

Intersection Summary
HCM 6th Ctrl Delay 23.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

_____ "i .,, tt tt 



HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 335 12 472 0 0 0 0 938 480 618 1539 0
Future Volume (veh/h) 335 12 472 0 0 0 0 938 480 618 1539 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 0 1900 1900 1800 1900 0
Adj Flow Rate, veh/h 484 0 256 0 987 414 651 1620 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 672 0 316 0 1196 502 695 2740 0
Arrive On Green 0.20 0.00 0.20 0.00 0.33 0.33 0.41 0.76 0.00
Sat Flow, veh/h 3429 0 1610 0 3755 1503 1714 3705 0
Grp Volume(v), veh/h 484 0 256 0 952 449 651 1620 0
Grp Sat Flow(s),veh/h/ln 1714 0 1610 0 1729 1629 1714 1805 0
Q Serve(g_s), s 13.2 0.0 15.2 0.0 25.3 25.3 36.4 19.6 0.0
Cycle Q Clear(g_c), s 13.2 0.0 15.2 0.0 25.3 25.3 36.4 19.6 0.0
Prop In Lane 1.00 1.00 0.00 0.92 1.00 0.00
Lane Grp Cap(c), veh/h 672 0 316 0 1154 544 695 2740 0
V/C Ratio(X) 0.72 0.00 0.81 0.00 0.82 0.83 0.94 0.59 0.00
Avail Cap(c_a), veh/h 720 0 338 0 1154 544 703 2740 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 37.6 0.0 38.4 0.0 30.6 30.6 28.5 5.3 0.0
Incr Delay (d2), s/veh 2.7 0.0 11.9 0.0 6.8 13.4 19.7 0.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 0.0 7.0 0.0 10.9 11.3 18.1 5.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 40.3 0.0 50.3 0.0 37.4 44.0 48.2 6.2 0.0
LnGrp LOS D A D A D D D A A
Approach Vol, veh/h 740 1401 2271
Approach Delay, s/veh 43.8 39.5 18.2
Approach LOS D D B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 42.5 35.9 21.6 78.4
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s 39.0 27.0 19.0 70.0
Max Q Clear Time (g_c+I1), s 38.4 27.3 17.2 21.6
Green Ext Time (p_c), s 0.1 0.0 0.4 12.4

Intersection Summary
HCM 6th Ctrl Delay 29.3
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 520 1409 176 380 869 330 180 846 504 281 711 322
Future Volume (veh/h) 520 1409 176 380 869 330 180 846 504 281 711 322
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1700 1900 1900 1700 1900 1900 1700 1900 1900
Adj Flow Rate, veh/h 536 1453 63 392 896 292 186 872 239 290 733 173
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 1298 3521 1091 490 1548 502 275 1026 455 359 1123 498
Arrive On Green 0.41 0.68 0.68 0.16 0.40 0.40 0.09 0.28 0.28 0.11 0.31 0.31
Sat Flow, veh/h 3141 5187 1607 3141 3856 1252 3141 3610 1602 3141 3610 1602
Grp Volume(v), veh/h 536 1453 63 392 803 385 186 872 239 290 733 173
Grp Sat Flow(s),veh/h/ln 1570 1729 1607 1570 1729 1650 1570 1805 1602 1570 1805 1602
Q Serve(g_s), s 16.9 17.5 1.8 16.9 25.4 25.5 8.0 31.9 17.6 12.6 24.6 7.9
Cycle Q Clear(g_c), s 16.9 17.5 1.8 16.9 25.4 25.5 8.0 31.9 17.6 12.6 24.6 7.9
Prop In Lane 1.00 1.00 1.00 0.76 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1298 3521 1091 490 1388 662 275 1026 455 359 1123 498
V/C Ratio(X) 0.41 0.41 0.06 0.80 0.58 0.58 0.68 0.85 0.53 0.81 0.65 0.35
Avail Cap(c_a), veh/h 1298 3521 1091 673 1388 662 359 1062 471 359 1123 498
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.0 10.0 7.5 57.0 32.7 32.7 62.0 47.3 42.2 60.5 41.7 17.0
Incr Delay (d2), s/veh 0.2 0.4 0.1 4.8 1.8 3.7 0.3 0.6 0.0 12.8 1.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.5 6.6 0.7 7.0 11.0 10.9 3.2 14.4 7.0 5.7 11.2 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 10.4 7.6 61.8 34.4 36.4 62.3 47.9 42.2 73.3 42.8 17.2
LnGrp LOS C B A E C D E D D E D B
Approach Vol, veh/h 2052 1580 1297 1196
Approach Delay, s/veh 15.2 41.7 48.9 46.5
Approach LOS B D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 63.8 59.0 18.0 43.6 23.8 99.0 14.2 47.3
Change Period (Y+Rc), s 6.7 * 6.8 4.0 * 7.8 4.0 * 6.7 4.0 * 7.8
Max Green Setting (Gmax), s 14.0 * 52 14.0 * 37 28.0 * 38 14.0 * 37
Max Q Clear Time (g_c+I1), s 18.9 27.5 14.6 33.9 18.9 19.5 10.0 26.6
Green Ext Time (p_c), s 0.0 6.2 0.0 1.6 1.0 7.7 0.2 3.0

Intersection Summary
HCM 6th Ctrl Delay 35.3
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 1015 31 90 745 120 60 270 90 61 121 50
Future Volume (veh/h) 60 1015 31 90 745 120 60 270 90 61 121 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 63 1068 32 95 784 117 63 284 55 64 127 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 322 2271 68 308 1998 298 100 381 520 145 278 520
Arrive On Green 0.63 0.63 0.63 0.21 0.21 0.21 0.28 0.32 0.32 0.28 0.32 0.32
Sat Flow, veh/h 595 3578 107 493 3148 470 177 1175 1603 298 856 1603
Grp Volume(v), veh/h 63 539 561 95 449 452 347 0 55 191 0 15
Grp Sat Flow(s),veh/h/ln 595 1805 1880 493 1805 1813 1353 0 1603 1154 0 1603
Q Serve(g_s), s 6.9 15.5 15.5 17.3 21.4 21.5 13.2 0.0 2.4 0.0 0.0 0.6
Cycle Q Clear(g_c), s 28.3 15.5 15.5 32.9 21.4 21.5 25.7 0.0 2.4 12.5 0.0 0.6
Prop In Lane 1.00 0.06 1.00 0.26 0.18 1.00 0.34 1.00
Lane Grp Cap(c), veh/h 322 1146 1193 308 1146 1151 427 0 520 376 0 520
V/C Ratio(X) 0.20 0.47 0.47 0.31 0.39 0.39 0.81 0.00 0.11 0.51 0.00 0.03
Avail Cap(c_a), veh/h 322 1146 1193 308 1146 1151 522 0 607 460 0 607
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.8 9.5 9.5 34.4 22.9 22.9 32.9 0.0 23.6 26.8 0.0 23.0
Incr Delay (d2), s/veh 1.4 1.4 1.3 0.2 0.1 0.1 6.5 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 5.5 5.7 2.3 10.2 10.3 9.1 0.0 0.9 3.9 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.2 10.9 10.8 34.7 23.0 23.0 39.4 0.0 23.7 27.1 0.0 23.0
LnGrp LOS C B B C C C D A C C A C
Approach Vol, veh/h 1163 996 402 206
Approach Delay, s/veh 11.4 24.1 37.2 26.8
Approach LOS B C D C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 65.5 34.5 65.5 34.5
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 54 33.9 * 54 33.9
Max Q Clear Time (g_c+I1), s 30.3 14.5 34.9 27.7
Green Ext Time (p_c), s 4.7 0.7 4.1 0.8

Intersection Summary
HCM 6th Ctrl Delay 20.9
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 301 866 70 226 742 251 80 1036 241 142 651 182
Future Volume (veh/h) 301 866 70 226 742 251 80 1036 241 142 651 182
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 317 912 69 238 781 230 84 1091 234 149 685 168
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 291 1155 87 1227 2495 735 131 1079 230 189 1144 280
Arrive On Green 0.34 0.68 0.68 0.72 0.91 0.91 0.08 0.37 0.37 0.11 0.40 0.40
Sat Flow, veh/h 1714 3396 257 1714 2739 807 1714 2957 631 1714 2871 704
Grp Volume(v), veh/h 317 485 496 238 515 496 84 664 661 149 430 423
Grp Sat Flow(s),veh/h/ln 1714 1805 1848 1714 1805 1741 1714 1805 1783 1714 1805 1770
Q Serve(g_s), s 17.0 18.6 18.6 4.6 3.6 3.6 4.8 36.5 36.5 8.5 18.8 18.9
Cycle Q Clear(g_c), s 17.0 18.6 18.6 4.6 3.6 3.6 4.8 36.5 36.5 8.5 18.8 18.9
Prop In Lane 1.00 0.14 1.00 0.46 1.00 0.35 1.00 0.40
Lane Grp Cap(c), veh/h 291 614 628 1227 1644 1586 131 659 651 189 719 705
V/C Ratio(X) 1.09 0.79 0.79 0.19 0.31 0.31 0.64 1.01 1.02 0.79 0.60 0.60
Avail Cap(c_a), veh/h 291 614 628 1227 1644 1586 206 659 651 189 719 705
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.90 0.90 0.90 1.00 1.00 1.00 0.63 0.63 0.63 0.73 0.73 0.73
Uniform Delay (d), s/veh 33.0 13.5 13.5 4.7 0.6 0.6 44.8 31.7 31.8 43.4 23.8 23.8
Incr Delay (d2), s/veh 75.5 9.1 8.9 0.1 0.5 0.5 3.3 29.7 32.0 15.2 0.7 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.3 5.5 5.6 1.2 0.2 0.2 2.1 20.0 20.2 4.2 7.6 7.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 108.5 22.6 22.4 4.8 1.1 1.1 48.1 61.4 63.7 58.5 24.5 24.5
LnGrp LOS F C C A A A D F F E C C
Approach Vol, veh/h 1298 1249 1409 1002
Approach Delay, s/veh 43.5 1.8 61.7 29.5
Approach LOS D A E C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 93.3 13.0 38.5 76.3 36.0 9.6 41.9
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s 15.5 23.5 9.5 * 33 9.0 * 30 10.5 * 32
Max Q Clear Time (g_c+I1), s 19.0 5.6 10.5 38.5 6.6 20.6 6.8 20.9
Green Ext Time (p_c), s 0.0 3.7 0.0 0.0 0.2 2.7 0.0 2.5

Intersection Summary
HCM 6th Ctrl Delay 35.3
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 23.3
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 61 201 60 73 161 20 50 325 40 20 191 20
Future Vol, veh/h 61 201 60 73 161 20 50 325 40 20 191 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 64 212 63 77 169 21 53 342 42 21 201 21
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 19.4 19.1 32.3 17.1
HCM LOS C C D C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 13% 0% 23% 0% 31% 0% 9% 0%
Vol Thru, % 87% 0% 77% 0% 69% 0% 91% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 375 40 262 60 234 20 211 20
LT Vol 50 0 61 0 73 0 20 0
Through Vol 325 0 201 0 161 0 191 0
RT Vol 0 40 0 60 0 20 0 20
Lane Flow Rate 395 42 276 63 246 21 222 21
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.809 0.077 0.594 0.121 0.543 0.041 0.483 0.041
Departure Headway (Hd) 7.375 6.588 7.757 6.917 7.937 7.054 7.824 7.053
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 489 541 463 515 451 504 458 504
Service Time 5.156 4.369 5.549 4.708 5.732 4.848 5.622 4.85
HCM Lane V/C Ratio 0.808 0.078 0.596 0.122 0.545 0.042 0.485 0.042
HCM Control Delay 34.7 9.9 21.4 10.7 19.9 10.2 17.8 10.2
HCM Lane LOS D A C B C B C B
HCM 95th-tile Q 7.6 0.2 3.8 0.4 3.2 0.1 2.6 0.1



HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 162 40 140 131 73 60 1184 169 46 951 60
Future Volume (veh/h) 60 162 40 140 131 73 60 1184 169 46 951 60
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 63 171 34 147 138 17 63 1246 82 48 1001 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 286 256 51 199 187 333 106 1357 601 231 1653 99
Arrive On Green 0.17 0.17 0.17 0.17 0.21 0.21 0.06 0.38 0.38 0.13 0.48 0.48
Sat Flow, veh/h 1714 1536 305 955 897 1599 1714 3610 1599 1714 3459 207
Grp Volume(v), veh/h 63 0 205 285 0 17 63 1246 82 48 522 539
Grp Sat Flow(s),veh/h/ln 1714 0 1842 1852 0 1599 1714 1805 1599 1714 1805 1861
Q Serve(g_s), s 3.2 0.0 10.4 14.5 0.0 0.9 3.6 32.9 3.4 2.5 21.3 21.3
Cycle Q Clear(g_c), s 3.2 0.0 10.4 14.5 0.0 0.9 3.6 32.9 3.4 2.5 21.3 21.3
Prop In Lane 1.00 0.17 0.52 1.00 1.00 1.00 1.00 0.11
Lane Grp Cap(c), veh/h 286 0 307 386 0 333 106 1357 601 231 863 890
V/C Ratio(X) 0.22 0.00 0.67 0.74 0.00 0.05 0.59 0.92 0.14 0.21 0.61 0.61
Avail Cap(c_a), veh/h 307 0 330 407 0 352 343 1357 601 240 863 890
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 0.68 0.68 0.68 0.52 0.52 0.52
Uniform Delay (d), s/veh 36.0 0.0 39.0 38.1 0.0 31.7 45.7 29.7 20.5 38.5 19.2 19.2
Incr Delay (d2), s/veh 0.4 0.0 4.6 6.6 0.0 0.1 3.6 8.2 0.3 0.2 1.6 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 0.0 5.0 7.2 0.0 0.3 1.6 14.6 1.2 1.0 8.4 8.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.4 0.0 43.7 44.7 0.0 31.7 49.3 38.0 20.8 38.7 20.8 20.8
LnGrp LOS D A D D A C D D C D C C
Approach Vol, veh/h 268 302 1391 1109
Approach Delay, s/veh 42.0 43.9 37.5 21.6
Approach LOS D D D C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.8 8.2 50.2 22.8 18.4 40.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 13.9 18.5 27.6 18.0 12.5 * 34
Max Q Clear Time (g_c+I1), s 12.4 5.6 23.3 16.5 4.5 34.9
Green Ext Time (p_c), s 0.2 0.1 1.8 0.2 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 32.8
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 88.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 110 423 61 52 371 188 50 211 41 40 222 83
Future Vol, veh/h 110 423 61 52 371 188 50 211 41 40 222 83
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 113 436 63 54 382 194 52 218 42 41 229 86
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 174.4 67.8 30.5 28.3
HCM LOS F F D D
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 19% 0% 21% 0% 12% 0% 15% 0%
Vol Thru, % 81% 0% 79% 0% 88% 0% 85% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 261 41 533 61 423 188 262 83
LT Vol 50 0 110 0 52 0 40 0
Through Vol 211 0 423 0 371 0 222 0
RT Vol 0 41 0 61 0 188 0 83
Lane Flow Rate 269 42 549 63 436 194 270 86
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.697 0.1 1.336 0.138 1.048 0.425 0.693 0.201
Departure Headway (Hd) 10.174 9.333 9.048 8.21 9.376 8.577 10.08 9.26
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 358 386 407 440 392 423 362 390
Service Time 7.874 7.033 6.748 5.91 7.076 6.277 7.78 6.96
HCM Lane V/C Ratio 0.751 0.109 1.349 0.143 1.112 0.459 0.746 0.221
HCM Control Delay 33.2 13.1 193 12.2 90.2 17.5 32.7 14.3
HCM Lane LOS D B F B F C D B
HCM 95th-tile Q 5 0.3 24.8 0.5 13.5 2.1 5 0.7



HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 185 221 143 70 292 50 77 1066 40 52 829 180
Future Volume (veh/h) 185 221 143 70 292 50 77 1066 40 52 829 180
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 195 233 53 74 307 19 81 1122 40 55 873 169
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 356 1118 249 434 725 612 191 1464 52 171 1206 233
Arrive On Green 0.38 0.38 0.38 0.38 0.38 0.38 0.11 0.41 0.41 0.10 0.40 0.40
Sat Flow, veh/h 1012 2931 654 1050 1900 1604 1714 3555 127 1714 3013 583
Grp Volume(v), veh/h 195 142 144 74 307 19 81 570 592 55 523 519
Grp Sat Flow(s),veh/h/ln 1012 1805 1779 1050 1900 1604 1714 1805 1877 1714 1805 1791
Q Serve(g_s), s 14.0 4.2 4.3 4.1 9.5 0.6 3.5 21.5 21.6 2.4 19.4 19.4
Cycle Q Clear(g_c), s 23.4 4.2 4.3 8.4 9.5 0.6 3.5 21.5 21.6 2.4 19.4 19.4
Prop In Lane 1.00 0.37 1.00 1.00 1.00 0.07 1.00 0.33
Lane Grp Cap(c), veh/h 356 689 679 434 725 612 191 743 773 171 722 717
V/C Ratio(X) 0.55 0.21 0.21 0.17 0.42 0.03 0.43 0.77 0.77 0.32 0.72 0.72
Avail Cap(c_a), veh/h 391 750 739 470 790 667 216 875 910 216 875 868
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.8 16.5 16.5 19.4 18.1 15.4 32.9 20.1 20.1 33.2 20.1 20.1
Incr Delay (d2), s/veh 1.3 0.1 0.2 0.2 0.4 0.0 0.6 3.5 3.4 0.4 2.4 2.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.2 1.6 1.6 0.9 3.8 0.2 1.4 8.6 8.9 0.9 7.6 7.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.1 16.6 16.7 19.5 18.5 15.4 33.5 23.6 23.4 33.6 22.5 22.5
LnGrp LOS C B B B B B C C C C C C
Approach Vol, veh/h 481 400 1243 1097
Approach Delay, s/veh 21.3 18.5 24.1 23.0
Approach LOS C B C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 9.9 36.2 33.3 10.8 35.3 33.3
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s 7.0 34.5 29.0 7.0 34.5 29.0
Max Q Clear Time (g_c+I1), s 4.4 23.6 25.4 5.5 22.4 11.5
Green Ext Time (p_c), s 0.0 5.1 0.9 0.0 4.9 1.7

Intersection Summary
HCM 6th Ctrl Delay 22.6
HCM 6th LOS C

_____ "i tf+ "i t .,, "i tf+ "i tf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 111 362 60 130 494 112 70 1062 172 112 755 82
Future Volume (veh/h) 111 362 60 130 494 112 70 1062 172 112 755 82
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 117 381 47 137 520 95 74 1118 167 118 795 78
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 208 794 97 230 787 143 188 1147 171 209 1249 123
Arrive On Green 0.12 0.25 0.19 0.13 0.26 0.21 0.11 0.36 0.31 0.12 0.38 0.33
Sat Flow, veh/h 1714 3234 396 1714 3046 554 1714 3149 469 1714 3319 326
Grp Volume(v), veh/h 117 211 217 137 307 308 74 640 645 118 432 441
Grp Sat Flow(s),veh/h/ln 1714 1805 1825 1714 1805 1795 1714 1805 1813 1714 1805 1840
Q Serve(g_s), s 5.0 7.8 8.0 5.9 11.9 12.1 3.1 27.3 27.5 5.1 15.4 15.5
Cycle Q Clear(g_c), s 5.0 7.8 8.0 5.9 11.9 12.1 3.1 27.3 27.5 5.1 15.4 15.5
Prop In Lane 1.00 0.22 1.00 0.31 1.00 0.26 1.00 0.18
Lane Grp Cap(c), veh/h 208 443 448 230 466 464 188 658 661 209 679 692
V/C Ratio(X) 0.56 0.48 0.48 0.60 0.66 0.66 0.39 0.97 0.98 0.56 0.64 0.64
Avail Cap(c_a), veh/h 219 577 583 241 600 597 219 658 661 219 679 692
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.4 25.2 25.7 31.9 25.9 26.6 32.4 24.5 25.1 32.4 20.0 20.3
Incr Delay (d2), s/veh 1.6 0.3 0.3 2.4 0.8 0.8 0.5 28.2 29.2 1.7 2.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.0 3.1 3.2 2.4 4.7 4.9 1.2 15.1 15.6 2.0 5.9 6.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.0 25.5 26.0 34.2 26.7 27.4 32.9 52.7 54.3 34.1 22.0 22.3
LnGrp LOS C C C C C C C D D C C C
Approach Vol, veh/h 545 752 1359 991
Approach Delay, s/veh 27.5 28.3 52.4 23.5
Approach LOS C C D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.5 32.0 12.5 22.2 10.6 32.9 11.5 23.2
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s 7.0 24.5 8.0 21.0 7.0 24.5 7.0 22.0
Max Q Clear Time (g_c+I1), s 7.1 29.5 7.9 10.0 5.1 17.5 7.0 14.1
Green Ext Time (p_c), s 0.0 0.0 0.0 1.1 0.0 2.8 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 35.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 225 455 130 523 624 80 159 1131 311 93 752 112
Future Volume (veh/h) 225 455 130 523 624 80 159 1131 311 93 752 112
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1700 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 237 479 114 551 657 76 167 1191 0 98 792 100
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 429 710 168 521 896 103 257 1718 224 1455 182
Arrive On Green 0.14 0.25 0.21 0.17 0.27 0.24 0.15 0.33 0.00 0.13 0.31 0.27
Sat Flow, veh/h 3141 2892 684 3141 3258 376 1714 5187 1610 1714 4664 585
Grp Volume(v), veh/h 237 298 295 551 364 369 167 1191 0 98 586 306
Grp Sat Flow(s),veh/h/ln 1570 1805 1771 1570 1805 1829 1714 1729 1610 1714 1729 1791
Q Serve(g_s), s 7.2 15.3 15.6 17.0 18.7 18.9 9.4 20.4 0.0 5.4 14.4 14.7
Cycle Q Clear(g_c), s 7.2 15.3 15.6 17.0 18.7 18.9 9.4 20.4 0.0 5.4 14.4 14.7
Prop In Lane 1.00 0.39 1.00 0.21 1.00 1.00 1.00 0.33
Lane Grp Cap(c), veh/h 429 443 435 521 496 503 257 1718 224 1079 559
V/C Ratio(X) 0.55 0.67 0.68 1.06 0.73 0.73 0.65 0.69 0.44 0.54 0.55
Avail Cap(c_a), veh/h 447 511 501 521 553 560 301 1872 234 1113 577
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.3 34.9 35.8 42.8 33.7 34.2 41.0 29.8 0.0 41.1 29.2 29.9
Incr Delay (d2), s/veh 0.7 3.4 3.7 55.6 5.0 5.0 2.3 1.2 0.0 0.5 0.7 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 7.1 7.2 10.5 8.8 9.0 4.1 8.5 0.0 2.3 6.0 6.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 42.0 38.4 39.4 98.3 38.8 39.2 43.4 30.9 0.0 41.6 29.9 31.2
LnGrp LOS D D D F D D D C D C C
Approach Vol, veh/h 830 1284 1358 A 990
Approach Delay, s/veh 39.8 64.4 32.5 31.5
Approach LOS D E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 18.4 35.0 17.5 31.7 16.4 36.9 20.5 28.7
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s 14.0 29.0 10.6 27.4 10.0 33.0 13.0 25.0
Max Q Clear Time (g_c+I1), s 11.4 16.7 9.2 20.9 7.4 22.4 19.0 17.6
Green Ext Time (p_c), s 0.1 6.0 0.1 3.1 0.0 7.0 0.0 2.8

Intersection Summary
HCM 6th Ctrl Delay 42.8
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 10 20 96 10 51 110 1658 52 20 1213 40
Future Volume (veh/h) 10 10 20 96 10 51 110 1658 52 20 1213 40
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1800 1800 1700 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 10 10 3 99 10 15 113 1709 31 21 1251 40
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 129 130 30 462 223 335 214 2562 791 116 2253 72
Arrive On Green 0.10 0.15 0.15 0.15 0.33 0.28 0.12 0.49 0.49 0.07 0.44 0.39
Sat Flow, veh/h 485 890 206 3141 684 1025 1714 5187 1602 1714 5162 165
Grp Volume(v), veh/h 23 0 0 99 0 25 113 1709 31 21 838 453
Grp Sat Flow(s),veh/h/ln 1581 0 0 1570 0 1709 1714 1729 1602 1714 1729 1869
Q Serve(g_s), s 0.0 0.0 0.0 2.5 0.0 0.9 5.5 22.2 0.9 1.0 16.1 16.2
Cycle Q Clear(g_c), s 1.0 0.0 0.0 2.5 0.0 0.9 5.5 22.2 0.9 1.0 16.1 16.2
Prop In Lane 0.43 0.13 1.00 0.60 1.00 1.00 1.00 0.09
Lane Grp Cap(c), veh/h 218 0 0 462 0 558 214 2562 791 116 1510 816
V/C Ratio(X) 0.11 0.00 0.00 0.21 0.00 0.04 0.53 0.67 0.04 0.18 0.56 0.56
Avail Cap(c_a), veh/h 744 0 0 492 0 1157 315 2932 905 173 1668 902
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 33.8 0.0 0.0 33.6 0.0 21.4 36.6 17.1 11.7 39.3 18.7 18.9
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.2 0.0 0.0 2.0 0.6 0.0 0.7 0.5 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.5 0.0 0.0 0.9 0.0 0.4 2.3 7.8 0.3 0.4 5.7 6.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.1 0.0 0.0 33.8 0.0 21.4 38.6 17.7 11.7 40.1 19.2 19.7
LnGrp LOS C A A C A C D B B D B B
Approach Vol, veh/h 23 124 1853 1312
Approach Delay, s/veh 34.1 31.3 18.8 19.7
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 9.5 47.6 16.1 16.0 14.7 42.5 32.2
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s 5.0 46.5 10.0 * 40 12.4 39.1 56.5
Max Q Clear Time (g_c+I1), s 3.0 24.2 4.5 3.0 7.5 18.2 2.9
Green Ext Time (p_c), s 0.0 15.9 0.1 0.1 0.1 10.9 0.2

Intersection Summary
HCM 6th Ctrl Delay 19.8
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 349 147 1696 235 113 1373
Future Volume (veh/h) 349 147 1696 235 113 1373
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1900 1700 1900
Adj Flow Rate, veh/h 364 153 1767 130 118 1430
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 664 610 2665 823 525 3719
Arrive On Green 0.21 0.21 0.51 0.51 0.17 0.72
Sat Flow, veh/h 3141 1610 5358 1602 3141 5358
Grp Volume(v), veh/h 364 153 1767 130 118 1430
Grp Sat Flow(s),veh/h/ln 1570 1610 1729 1602 1570 1729
Q Serve(g_s), s 8.7 5.5 21.0 3.6 2.7 9.0
Cycle Q Clear(g_c), s 8.7 5.5 21.0 3.6 2.7 9.0
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 664 610 2665 823 525 3719
V/C Ratio(X) 0.55 0.25 0.66 0.16 0.22 0.38
Avail Cap(c_a), veh/h 1651 1116 2665 823 525 3719
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.4 17.9 15.0 10.8 30.2 4.6
Incr Delay (d2), s/veh 1.0 0.3 0.7 0.1 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 2.0 7.1 1.1 1.0 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 18.2 15.7 10.9 30.4 4.9
LnGrp LOS C B B B C A
Approach Vol, veh/h 517 1897 1548
Approach Delay, s/veh 26.8 15.4 6.9
Approach LOS C B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 17.0 46.0 63.0 20.7
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 10.0 39.0 56.0 40.0
Max Q Clear Time (g_c+I1), s 4.7 23.0 11.0 10.7
Green Ext Time (p_c), s 0.1 12.8 20.0 3.0

Intersection Summary
HCM 6th Ctrl Delay 13.5
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 223 535 1314 0 0 1400
Future Volume (veh/h) 223 535 1314 0 0 1400
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 0 0 1900
Adj Flow Rate, veh/h 235 545 1383 0 0 1474
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 638 599 2086 0 0 2086
Arrive On Green 0.37 0.37 0.58 0.00 0.00 0.58
Sat Flow, veh/h 1714 1610 3800 0 0 3800
Grp Volume(v), veh/h 235 545 1383 0 0 1474
Grp Sat Flow(s),veh/h/ln 1714 1610 1805 0 0 1805
Q Serve(g_s), s 10.0 32.1 26.2 0.0 0.0 29.1
Cycle Q Clear(g_c), s 10.0 32.1 26.2 0.0 0.0 29.1
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 638 599 2086 0 0 2086
V/C Ratio(X) 0.37 0.91 0.66 0.00 0.00 0.71
Avail Cap(c_a), veh/h 754 708 2086 0 0 2086
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 22.8 29.8 14.4 0.0 0.0 15.1
Incr Delay (d2), s/veh 0.1 13.1 1.7 0.0 0.0 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.0 14.2 9.6 0.0 0.0 11.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 23.0 42.9 16.1 0.0 0.0 17.1
LnGrp LOS C D B A A B
Approach Vol, veh/h 780 1383 1474
Approach Delay, s/veh 36.9 16.1 17.1
Approach LOS D B B

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 60.8 60.8 39.2
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 48 47.0 42.0
Max Q Clear Time (g_c+I1), s 28.2 31.1 34.1
Green Ext Time (p_c), s 6.4 13.1 1.1

Intersection Summary
HCM 6th Ctrl Delay 21.0
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 378 10 314 0 0 0 0 1387 739 365 1258 0
Future Volume (veh/h) 378 10 314 0 0 0 0 1387 739 365 1258 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 0 1900 1900 1800 1900 0
Adj Flow Rate, veh/h 458 0 141 0 1430 670 376 1297 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 588 0 276 0 1784 812 432 2829 0
Arrive On Green 0.17 0.00 0.17 0.00 0.51 0.51 0.25 0.78 0.00
Sat Flow, veh/h 3429 0 1610 0 3657 1586 1714 3705 0
Grp Volume(v), veh/h 458 0 141 0 1418 682 376 1297 0
Grp Sat Flow(s),veh/h/ln 1714 0 1610 0 1729 1614 1714 1805 0
Q Serve(g_s), s 12.8 0.0 8.0 0.0 33.9 35.7 21.0 12.1 0.0
Cycle Q Clear(g_c), s 12.8 0.0 8.0 0.0 33.9 35.7 21.0 12.1 0.0
Prop In Lane 1.00 1.00 0.00 0.98 1.00 0.00
Lane Grp Cap(c), veh/h 588 0 276 0 1770 826 432 2829 0
V/C Ratio(X) 0.78 0.00 0.51 0.00 0.80 0.83 0.87 0.46 0.00
Avail Cap(c_a), veh/h 651 0 306 0 1770 826 463 2829 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 39.6 0.0 37.6 0.0 20.2 20.6 35.9 3.7 0.0
Incr Delay (d2), s/veh 4.7 0.0 0.5 0.0 3.9 9.2 14.7 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 0.0 3.2 0.0 13.0 13.9 10.4 3.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.3 0.0 38.2 0.0 24.1 29.8 50.6 4.2 0.0
LnGrp LOS D A D A C C D A A
Approach Vol, veh/h 599 2100 1673
Approach Delay, s/veh 42.9 26.0 14.6
Approach LOS D C B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 27.2 53.7 19.1 80.9
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s 25.0 43.0 17.0 72.0
Max Q Clear Time (g_c+I1), s 23.0 37.7 14.8 14.1
Green Ext Time (p_c), s 0.2 4.0 0.4 8.5

Intersection Summary
HCM 6th Ctrl Delay 23.9
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 382 677 128 296 1392 240 157 812 329 302 1097 479
Future Volume (veh/h) 382 677 128 296 1392 240 157 812 329 302 1097 479
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1700 1900 1900 1700 1900 1900 1700 1900 1900
Adj Flow Rate, veh/h 402 713 46 312 1465 233 165 855 147 318 1155 333
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 393 1805 558 413 1595 253 209 1199 533 314 1320 586
Arrive On Green 0.13 0.35 0.35 0.13 0.35 0.35 0.07 0.33 0.33 0.10 0.37 0.37
Sat Flow, veh/h 3141 5187 1603 3141 4500 715 3141 3610 1603 3141 3610 1604
Grp Volume(v), veh/h 402 713 46 312 1125 573 165 855 147 318 1155 333
Grp Sat Flow(s),veh/h/ln 1570 1729 1603 1570 1729 1756 1570 1805 1603 1570 1805 1604
Q Serve(g_s), s 15.0 12.5 2.3 11.5 37.4 37.5 6.2 24.9 8.1 12.0 35.8 20.0
Cycle Q Clear(g_c), s 15.0 12.5 2.3 11.5 37.4 37.5 6.2 24.9 8.1 12.0 35.8 20.0
Prop In Lane 1.00 1.00 1.00 0.41 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 393 1805 558 413 1226 623 209 1199 533 314 1320 586
V/C Ratio(X) 1.02 0.40 0.08 0.76 0.92 0.92 0.79 0.71 0.28 1.01 0.88 0.57
Avail Cap(c_a), veh/h 393 1805 558 471 1226 623 209 1233 548 314 1357 603
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.35 0.35 0.35 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.5 29.6 26.3 50.3 37.1 37.1 55.2 35.1 29.5 54.0 35.5 30.5
Incr Delay (d2), s/veh 51.6 0.6 0.3 6.0 12.3 21.0 7.0 0.6 0.0 54.0 6.3 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.7 5.3 0.9 4.9 17.6 19.5 2.7 10.9 3.1 7.1 16.7 7.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 104.1 30.2 26.6 56.3 49.4 58.1 62.1 35.6 29.5 108.0 41.8 31.2
LnGrp LOS F C C E D E E D C F D C
Approach Vol, veh/h 1161 2010 1167 1806
Approach Delay, s/veh 55.7 52.9 38.6 51.5
Approach LOS E D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 17.0 45.3 14.0 43.7 17.8 44.6 10.0 47.7
Change Period (Y+Rc), s 4.0 6.8 4.0 * 7.8 4.0 * 6.8 4.0 * 7.8
Max Green Setting (Gmax), s 13.0 37.4 10.0 * 37 16.0 * 35 6.0 * 41
Max Q Clear Time (g_c+I1), s 17.0 39.5 14.0 26.9 13.5 14.5 8.2 37.8
Green Ext Time (p_c), s 0.0 0.0 0.0 3.3 0.3 3.4 0.0 2.0

Intersection Summary
HCM 6th Ctrl Delay 50.3
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 42 731 53 164 999 91 61 124 82 120 135 71
Future Volume (veh/h) 42 731 53 164 999 91 61 124 82 120 135 71
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 44 769 53 173 1052 92 64 131 25 126 142 21
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 269 2055 142 382 2014 176 103 201 576 220 224 576
Arrive On Green 0.60 0.60 0.60 0.60 0.60 0.60 0.32 0.36 0.36 0.32 0.36 0.36
Sat Flow, veh/h 473 3425 236 640 3357 293 155 560 1603 465 623 1603
Grp Volume(v), veh/h 44 405 417 173 565 579 195 0 25 268 0 21
Grp Sat Flow(s),veh/h/ln 473 1805 1856 640 1805 1846 714 0 1603 1088 0 1603
Q Serve(g_s), s 6.0 11.6 11.6 19.1 18.2 18.3 6.9 0.0 1.0 0.0 0.0 0.9
Cycle Q Clear(g_c), s 24.2 11.6 11.6 30.7 18.2 18.3 29.6 0.0 1.0 22.6 0.0 0.9
Prop In Lane 1.00 0.13 1.00 0.16 0.33 1.00 0.47 1.00
Lane Grp Cap(c), veh/h 269 1083 1114 382 1083 1107 276 0 576 400 0 576
V/C Ratio(X) 0.16 0.37 0.37 0.45 0.52 0.52 0.71 0.00 0.04 0.67 0.00 0.04
Avail Cap(c_a), veh/h 269 1083 1114 382 1083 1107 356 0 656 477 0 656
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 18.7 10.3 10.3 18.2 11.7 11.7 32.1 0.0 20.9 28.0 0.0 20.8
Incr Delay (d2), s/veh 1.3 1.0 1.0 0.4 0.2 0.2 2.6 0.0 0.0 1.7 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.7 4.2 4.4 2.6 6.3 6.4 5.0 0.0 0.4 6.1 0.0 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.0 11.3 11.3 18.6 11.8 11.8 34.7 0.0 20.9 29.8 0.0 20.8
LnGrp LOS C B B B B B C A C C A C
Approach Vol, veh/h 866 1317 220 289
Approach Delay, s/veh 11.7 12.7 33.1 29.1
Approach LOS B B C C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 62.0 38.0 62.0 38.0
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 51 36.9 * 51 36.9
Max Q Clear Time (g_c+I1), s 26.2 24.6 32.7 31.6
Green Ext Time (p_c), s 3.4 0.8 5.5 0.3

Intersection Summary
HCM 6th Ctrl Delay 15.8
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 212 797 123 262 978 295 82 718 161 254 1185 263
Future Volume (veh/h) 212 797 123 262 978 295 82 718 161 254 1185 263
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 223 839 116 276 1029 283 86 756 150 267 1247 258
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 267 1080 149 1315 2725 745 120 871 173 318 1211 248
Arrive On Green 0.31 0.68 0.68 0.77 0.98 0.98 0.02 0.10 0.10 0.19 0.41 0.41
Sat Flow, veh/h 1714 3177 439 1714 2792 763 1714 2999 595 1714 2982 610
Grp Volume(v), veh/h 223 477 478 276 663 649 86 455 451 267 749 756
Grp Sat Flow(s),veh/h/ln1714 1805 1812 1714 1805 1750 1714 1805 1789 1714 1805 1787
Q Serve(g_s), s 12.1 17.9 17.9 4.5 1.4 1.4 5.0 24.9 24.9 15.0 40.6 40.6
Cycle Q Clear(g_c), s 12.1 17.9 17.9 4.5 1.4 1.4 5.0 24.9 24.9 15.0 40.6 40.6
Prop In Lane 1.00 0.24 1.00 0.44 1.00 0.33 1.00 0.34
Lane Grp Cap(c), veh/h 267 614 616 1315 1762 1708 120 524 520 318 733 726
V/C Ratio(X) 0.83 0.78 0.78 0.21 0.38 0.38 0.72 0.87 0.87 0.84 1.02 1.04
Avail Cap(c_a), veh/h 274 614 616 1315 1762 1708 120 524 520 326 733 726
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 1.00 1.00 1.00 0.81 0.81 0.81 0.54 0.54 0.54
Uniform Delay (d), s/veh 33.2 13.4 13.4 3.2 0.0 0.0 47.9 43.3 43.3 39.3 29.7 29.7
Incr Delay (d2), s/veh 18.4 9.0 9.0 0.1 0.6 0.6 15.3 11.6 11.7 10.1 30.3 36.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 5.4 5.5 1.0 0.3 0.3 2.6 13.6 13.5 6.9 22.1 23.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.6 22.4 22.4 3.3 0.7 0.7 63.1 54.9 55.0 49.3 60.0 65.7
LnGrp LOS D C C A A A E D D D F F
Approach Vol, veh/h 1178 1588 992 1772
Approach Delay, s/veh 27.9 1.1 55.6 60.8
Approach LOS C A E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.6 99.9 20.6 31.0 81.5 36.0 9.0 42.6
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s14.5 24.4 17.5 * 25 8.9 * 30 5.5 * 37
Max Q Clear Time (g_c+I1), s14.1 3.4 17.0 26.9 6.5 19.9 7.0 42.6
Green Ext Time (p_c), s 0.0 5.5 0.0 0.0 0.2 2.7 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 35.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh25.4
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 71 165 126 65 143 83 71 276 54 64 230 90
Future Vol, veh/h 71 165 126 65 143 83 71 276 54 64 230 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 75 174 133 68 151 87 75 291 57 67 242 95
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 19.6 18.5 36 25.1
HCM LOS C C E D
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 20% 0% 30% 0% 31% 0% 22% 0%
Vol Thru, % 80% 0% 70% 0% 69% 0% 78% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 347 54 236 126 208 83 294 90
LT Vol 71 0 71 0 65 0 64 0
Through Vol 276 0 165 0 143 0 230 0
RT Vol 0 54 0 126 0 83 0 90
Lane Flow Rate 365 57 248 133 219 87 309 95
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.829 0.116 0.589 0.282 0.529 0.19 0.712 0.196
Departure Headway (Hd) 8.171 7.341 8.531 7.649 8.702 7.813 8.28 7.443
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 442 488 422 470 414 459 436 482
Service Time 5.921 5.091 6.282 5.399 6.458 5.567 6.032 5.194
HCM Lane V/C Ratio 0.826 0.117 0.588 0.283 0.529 0.19 0.709 0.197
HCM Control Delay 39.9 11.1 22.9 13.4 20.9 12.4 29.1 12
HCM Lane LOS E B C B C B D B
HCM 95th-tile Q 7.9 0.4 3.7 1.1 3 0.7 5.5 0.7
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HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 54 187 66 105 124 52 90 765 200 88 1350 73
Future Volume (veh/h) 54 187 66 105 124 52 90 765 200 88 1350 73
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 57 197 56 111 131 15 95 805 96 93 1421 74
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 340 282 80 165 195 310 144 1213 537 270 1530 79
Arrive On Green 0.20 0.20 0.20 0.15 0.19 0.19 0.08 0.34 0.34 0.16 0.44 0.44
Sat Flow, veh/h 1714 1420 404 852 1005 1598 1714 3610 1598 1714 3490 181
Grp Volume(v), veh/h 57 0 253 242 0 15 95 805 96 93 733 762
Grp Sat Flow(s),veh/h/ln1714 0 1824 1857 0 1598 1714 1805 1598 1714 1805 1866
Q Serve(g_s), s 2.8 0.0 12.9 12.2 0.0 0.8 5.4 19.1 4.2 4.8 38.4 38.7
Cycle Q Clear(g_c), s 2.8 0.0 12.9 12.2 0.0 0.8 5.4 19.1 4.2 4.8 38.4 38.7
Prop In Lane 1.00 0.22 0.46 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 340 0 362 360 0 310 144 1213 537 270 791 818
V/C Ratio(X) 0.17 0.00 0.70 0.67 0.00 0.05 0.66 0.66 0.18 0.34 0.93 0.93
Avail Cap(c_a), veh/h 410 0 436 483 0 415 206 1213 537 270 791 818
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09
Uniform Delay (d), s/veh 33.2 0.0 37.3 38.2 0.0 32.8 44.4 28.4 23.5 37.5 26.6 26.6
Incr Delay (d2), s/veh 0.2 0.0 3.8 2.2 0.0 0.1 5.1 2.9 0.7 0.1 2.4 2.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.1 0.0 5.9 5.7 0.0 0.3 2.4 8.2 1.6 2.0 15.4 16.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.4 0.0 41.1 40.4 0.0 32.8 49.5 31.2 24.2 37.6 29.0 29.1
LnGrp LOS C A D D A C D C C D C C
Approach Vol, veh/h 310 257 996 1588
Approach Delay, s/veh 39.7 40.0 32.3 29.5
Approach LOS D D C C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 22.0 10.4 46.2 21.4 20.6 36.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 19.9 10.5 25.6 22.0 6.5 * 30
Max Q Clear Time (g_c+I1), s 14.9 7.4 40.7 14.2 6.8 21.1
Green Ext Time (p_c), s 0.7 0.0 0.0 0.8 0.0 2.4

Intersection Summary
HCM 6th Ctrl Delay 32.3
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 114.3
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 107 403 50 50 367 76 110 172 60 93 253 78
Future Vol, veh/h 107 403 50 50 367 76 110 172 60 93 253 78
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 113 424 53 53 386 80 116 181 63 98 266 82
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 204.8 106.9 41.7 62.1
HCM LOS F F E F
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 39% 0% 21% 0% 12% 0% 27% 0%
Vol Thru, % 61% 0% 79% 0% 88% 0% 73% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 282 60 510 50 417 76 346 78
LT Vol 110 0 107 0 50 0 93 0
Through Vol 172 0 403 0 367 0 253 0
RT Vol 0 60 0 50 0 76 0 78
Lane Flow Rate 297 63 537 53 439 80 364 82
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.809 0.156 1.403 0.126 1.14 0.191 0.959 0.197
Departure Headway (Hd) 11.077 10.124 9.895 9.047 10.306 9.501 10.678 9.792
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 329 357 370 399 356 380 342 369
Service Time 8.777 7.824 7.595 6.747 8.006 7.201 8.378 7.492
HCM Lane V/C Ratio 0.903 0.176 1.451 0.133 1.233 0.211 1.064 0.222
HCM Control Delay 47.5 14.7 223.6 13 123.7 14.4 72.7 14.9
HCM Lane LOS E B F B F B F B
HCM 95th-tile Q 6.8 0.5 25.8 0.4 15.7 0.7 10.2 0.7



HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 173 254 124 71 215 69 121 916 70 71 1249 206
Future Volume (veh/h) 173 254 124 71 215 69 121 916 70 71 1249 206
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 182 267 62 75 226 22 127 964 69 75 1315 203
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 332 939 214 336 612 516 194 1642 118 173 1468 225
Arrive On Green 0.32 0.32 0.32 0.32 0.32 0.32 0.11 0.48 0.48 0.10 0.47 0.47
Sat Flow, veh/h 1086 2916 665 1009 1900 1603 1714 3416 244 1714 3136 480
Grp Volume(v), veh/h 182 163 166 75 226 22 127 509 524 75 752 766
Grp Sat Flow(s),veh/h/ln 1086 1805 1777 1009 1900 1603 1714 1805 1855 1714 1805 1811
Q Serve(g_s), s 13.7 6.0 6.1 5.3 8.1 0.8 6.3 18.0 18.0 3.6 33.5 34.4
Cycle Q Clear(g_c), s 21.7 6.0 6.1 11.4 8.1 0.8 6.3 18.0 18.0 3.6 33.5 34.4
Prop In Lane 1.00 0.37 1.00 1.00 1.00 0.13 1.00 0.27
Lane Grp Cap(c), veh/h 332 581 572 336 612 516 194 868 892 173 845 848
V/C Ratio(X) 0.55 0.28 0.29 0.22 0.37 0.04 0.65 0.59 0.59 0.43 0.89 0.90
Avail Cap(c_a), veh/h 352 614 604 354 646 545 194 868 892 194 849 852
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 31.4 22.3 22.4 26.6 23.0 20.6 37.5 16.6 16.6 37.3 21.4 21.6
Incr Delay (d2), s/veh 1.6 0.3 0.3 0.3 0.4 0.0 6.1 1.0 1.0 0.6 11.5 12.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.5 2.4 2.5 1.2 3.4 0.3 2.8 6.8 6.9 1.5 14.9 15.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 33.0 22.6 22.6 27.0 23.4 20.6 43.6 17.6 17.6 38.0 32.9 34.5
LnGrp LOS C C C C C C D B B D C C
Approach Vol, veh/h 511 323 1160 1593
Approach Delay, s/veh 26.3 24.0 20.4 33.9
Approach LOS C C C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.9 45.9 31.4 12.0 44.8 31.4
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s 7.0 37.5 26.0 7.0 37.5 26.0
Max Q Clear Time (g_c+I1), s 5.6 20.0 23.7 8.3 36.5 13.4
Green Ext Time (p_c), s 0.0 5.8 0.6 0.0 0.8 1.1

Intersection Summary
HCM 6th Ctrl Delay 27.6
HCM 6th LOS C

Notes
User approved pedestrian interval to be less than phase max green.

_____ "i tf+ "i t .,, "i tf+ "i tf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 250 80 102 394 119 60 910 139 161 1152 91
Future Volume (veh/h) 85 250 80 102 394 119 60 910 139 161 1152 91
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 89 263 45 107 415 89 63 958 133 169 1213 91
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 204 718 121 212 701 149 186 1177 163 229 1345 101
Arrive On Green 0.12 0.23 0.18 0.12 0.24 0.18 0.11 0.37 0.32 0.13 0.40 0.34
Sat Flow, veh/h 1714 3086 520 1714 2957 629 1714 3182 442 1714 3403 255
Grp Volume(v), veh/h 89 152 156 107 252 252 63 543 548 169 643 661
Grp Sat Flow(s),veh/h/ln1714 1805 1801 1714 1805 1781 1714 1805 1818 1714 1805 1853
Q Serve(g_s), s 3.6 5.3 5.5 4.4 9.3 9.5 2.5 20.3 20.4 7.1 25.0 25.2
Cycle Q Clear(g_c), s 3.6 5.3 5.5 4.4 9.3 9.5 2.5 20.3 20.4 7.1 25.0 25.2
Prop In Lane 1.00 0.29 1.00 0.35 1.00 0.24 1.00 0.14
Lane Grp Cap(c), veh/h 204 420 419 212 428 422 186 668 673 229 713 732
V/C Ratio(X) 0.44 0.36 0.37 0.51 0.59 0.60 0.34 0.81 0.81 0.74 0.90 0.90
Avail Cap(c_a), veh/h 229 603 602 252 627 619 229 687 692 229 713 732
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 30.6 24.1 24.6 30.7 25.3 26.0 30.9 21.3 21.7 31.2 21.3 21.6
Incr Delay (d2), s/veh 0.5 0.2 0.2 0.7 0.5 0.5 0.4 7.3 7.3 10.5 14.6 14.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.4 2.1 2.2 1.7 3.6 3.8 1.0 8.6 8.8 3.3 11.7 12.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 31.2 24.3 24.8 31.4 25.8 26.5 31.3 28.5 29.0 41.7 35.8 36.2
LnGrp LOS C C C C C C C C C D D D
Approach Vol, veh/h 397 611 1154 1473
Approach Delay, s/veh 26.0 27.1 28.9 36.6
Approach LOS C C C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s12.0 31.2 11.2 20.4 10.1 33.1 10.9 20.7
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s7.0 24.5 8.0 21.0 7.0 24.5 7.0 22.0
Max Q Clear Time (g_c+I1), s9.1 22.4 6.4 7.5 4.5 27.2 5.6 11.5
Green Ext Time (p_c), s 0.0 1.2 0.0 0.8 0.0 0.0 0.0 1.3

Intersection Summary
HCM 6th Ctrl Delay 31.4
HCM 6th LOS C
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HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 147 527 163 309 346 70 144 931 241 112 1132 88
Future Volume (veh/h) 147 527 163 309 346 70 144 931 241 112 1132 88
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1700 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 155 555 146 325 364 58 152 980 0 118 1192 86
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 418 757 198 439 857 135 240 1746 225 1617 117
Arrive On Green 0.13 0.27 0.23 0.14 0.27 0.24 0.14 0.34 0.00 0.13 0.33 0.29
Sat Flow, veh/h 3141 2825 741 3141 3120 493 1714 5187 1610 1714 4936 356
Grp Volume(v), veh/h 155 354 347 325 209 213 152 980 0 118 835 443
Grp Sat Flow(s),veh/h/ln1570 1805 1761 1570 1805 1808 1714 1729 1610 1714 1729 1834
Q Serve(g_s), s 4.7 18.6 18.9 10.4 9.9 10.2 8.7 16.1 0.0 6.7 22.3 22.4
Cycle Q Clear(g_c), s 4.7 18.6 18.9 10.4 9.9 10.2 8.7 16.1 0.0 6.7 22.3 22.4
Prop In Lane 1.00 0.42 1.00 0.27 1.00 1.00 1.00 0.19
Lane Grp Cap(c), veh/h 418 484 472 439 496 497 240 1746 225 1133 601
V/C Ratio(X) 0.37 0.73 0.74 0.74 0.42 0.43 0.63 0.56 0.53 0.74 0.74
Avail Cap(c_a), veh/h 421 536 523 439 547 547 246 1859 230 1206 640
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.3 34.8 35.6 43.1 31.0 31.6 42.3 28.3 0.0 42.3 31.1 31.5
Incr Delay (d2), s/veh 0.2 5.1 5.4 5.8 0.8 0.8 3.7 0.5 0.0 0.9 2.5 4.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.8 8.8 8.8 4.3 4.4 4.6 3.9 6.7 0.0 2.9 9.5 10.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.5 39.9 41.1 48.8 31.9 32.4 46.1 28.8 0.0 43.2 33.6 36.1
LnGrp LOS D D D D C C D C D C D
Approach Vol, veh/h 856 747 1132 A 1396
Approach Delay, s/veh 40.7 39.4 31.1 35.2
Approach LOS D D C D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s17.6 37.2 17.4 32.2 16.7 38.1 18.1 31.5
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s11.0 32.4 10.0 27.6 10.0 33.4 10.6 27.0
Max Q Clear Time (g_c+I1), s10.7 24.4 6.7 12.2 8.7 18.1 12.4 20.9
Green Ext Time (p_c), s 0.0 5.8 0.1 3.0 0.0 7.8 0.0 2.8

Intersection Summary
HCM 6th Ctrl Delay 36.0
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 30 20 24 0 29 82 1346 74 42 1856 10
Future Volume (veh/h) 12 30 20 24 0 29 82 1346 74 42 1856 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1800 1800 1700 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 12 31 5 25 0 8 85 1388 44 43 1913 10
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 83 189 26 303 0 443 194 2751 850 139 2654 14
Arrive On Green 0.10 0.15 0.15 0.10 0.00 0.23 0.11 0.53 0.53 0.08 0.50 0.45
Sat Flow, veh/h 223 1289 176 3141 0 1600 1714 5187 1603 1714 5325 28
Grp Volume(v), veh/h 48 0 0 25 0 8 85 1388 44 43 1242 681
Grp Sat Flow(s),veh/h/ln1688 0 0 1570 0 1600 1714 1729 1603 1714 1729 1895
Q Serve(g_s), s 0.0 0.0 0.0 0.6 0.0 0.3 4.1 15.4 1.2 2.1 25.2 25.2
Cycle Q Clear(g_c), s 2.2 0.0 0.0 0.6 0.0 0.3 4.1 15.4 1.2 2.1 25.2 25.2
Prop In Lane 0.25 0.10 1.00 1.00 1.00 1.00 1.00 0.01
Lane Grp Cap(c), veh/h 223 0 0 303 0 443 194 2751 850 139 1723 944
V/C Ratio(X) 0.22 0.00 0.00 0.08 0.00 0.02 0.44 0.50 0.05 0.31 0.72 0.72
Avail Cap(c_a), veh/h 746 0 0 561 0 1080 216 2917 901 174 1860 1019
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.0 0.0 0.0 36.9 0.0 25.0 37.1 13.5 10.2 38.8 17.6 17.6
Incr Delay (d2), s/veh 0.7 0.0 0.0 0.1 0.0 0.0 1.5 0.2 0.0 1.2 1.4 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 0.0 0.0 0.3 0.0 0.1 1.7 5.2 0.4 0.9 8.8 9.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.7 0.0 0.0 37.0 0.0 25.0 38.6 13.7 10.2 40.0 19.0 20.2
LnGrp LOS C A A D A C D B B D B C
Approach Vol, veh/h 48 33 1517 1966
Approach Delay, s/veh 34.7 34.1 15.0 19.9
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s10.8 51.0 11.6 16.2 13.7 48.2 27.8
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s5.1 46.4 12.0 * 38 7.3 44.2 56.5
Max Q Clear Time (g_c+I1), s4.1 17.4 2.6 4.2 6.1 27.2 2.3
Green Ext Time (p_c), s 0.0 15.4 0.0 0.3 0.0 13.4 0.0

Intersection Summary
HCM 6th Ctrl Delay 18.1
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 329 149 1414 141 86 1827
Future Volume (veh/h) 329 149 1414 141 86 1827
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1900 1700 1900
Adj Flow Rate, veh/h 343 152 1473 72 90 1903
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 643 601 2687 830 530 3750
Arrive On Green 0.20 0.20 0.52 0.52 0.17 0.72
Sat Flow, veh/h 3141 1610 5358 1602 3141 5358
Grp Volume(v), veh/h 343 152 1473 72 90 1903
Grp Sat Flow(s),veh/h/ln1570 1610 1729 1602 1570 1729
Q Serve(g_s), s 8.1 5.4 15.9 1.9 2.0 13.3
Cycle Q Clear(g_c), s 8.1 5.4 15.9 1.9 2.0 13.3
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 643 601 2687 830 530 3750
V/C Ratio(X) 0.53 0.25 0.55 0.09 0.17 0.51
Avail Cap(c_a), veh/h 1665 1125 2687 830 530 3750
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.5 18.0 13.5 10.1 29.5 5.0
Incr Delay (d2), s/veh 1.0 0.3 0.3 0.1 0.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.1 2.0 5.2 0.6 0.7 3.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 18.3 13.8 10.2 29.7 5.5
LnGrp LOS C B B B C A
Approach Vol, veh/h 495 1545 1993
Approach Delay, s/veh 26.7 13.6 6.6
Approach LOS C B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s17.0 46.0 63.0 20.0
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s10.0 39.0 56.0 40.0
Max Q Clear Time (g_c+I1), s4.0 17.9 15.3 10.1
Green Ext Time (p_c), s 0.1 13.6 27.5 2.9

Intersection Summary
HCM 6th Ctrl Delay 11.8
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 382 585 986 0 0 1766
Future Volume (veh/h) 382 585 986 0 0 1766
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 0 0 1900
Adj Flow Rate, veh/h 402 550 1038 0 0 1859
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 632 593 2516 0 0 2516
Arrive On Green 0.37 0.37 0.70 0.00 0.00 0.70
Sat Flow, veh/h 1714 1610 3800 0 0 3800
Grp Volume(v), veh/h 402 550 1038 0 0 1859
Grp Sat Flow(s),veh/h/ln1714 1610 1805 0 0 1805
Q Serve(g_s), s 19.3 32.8 12.2 0.0 0.0 32.2
Cycle Q Clear(g_c), s 19.3 32.8 12.2 0.0 0.0 32.2
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 632 593 2516 0 0 2516
V/C Ratio(X) 0.64 0.93 0.41 0.00 0.00 0.74
Avail Cap(c_a), veh/h 634 596 2516 0 0 2516
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 26.1 30.3 6.5 0.0 0.0 9.5
Incr Delay (d2), s/veh 1.6 20.4 0.5 0.0 0.0 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.0 15.6 3.7 0.0 0.0 11.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.7 50.7 7.0 0.0 0.0 11.5
LnGrp LOS C D A A A B
Approach Vol, veh/h 952 1038 1859
Approach Delay, s/veh 41.0 7.0 11.5
Approach LOS D A B

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 73.0 73.0 38.8
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 55 54.0 35.0
Max Q Clear Time (g_c+I1), s 14.2 34.2 34.8
Green Ext Time (p_c), s 4.9 18.0 0.1

Intersection Summary
HCM 6th Ctrl Delay 17.6
HCM 6th LOS B

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 360 12 472 0 0 0 0 946 480 622 1542 0
Future Volume (veh/h) 360 12 472 0 0 0 0 946 480 622 1542 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 0 1900 1900 1800 1900 0
Adj Flow Rate, veh/h 506 0 261 0 996 416 655 1623 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 681 0 320 0 1182 493 698 2731 0
Arrive On Green 0.20 0.00 0.20 0.00 0.33 0.33 0.41 0.76 0.00
Sat Flow, veh/h 3429 0 1610 0 3760 1499 1714 3705 0
Grp Volume(v), veh/h 506 0 261 0 960 452 655 1623 0
Grp Sat Flow(s),veh/h/ln1714 0 1610 0 1729 1630 1714 1805 0
Q Serve(g_s), s 13.9 0.0 15.5 0.0 25.8 25.8 36.7 19.9 0.0
Cycle Q Clear(g_c), s 13.9 0.0 15.5 0.0 25.8 25.8 36.7 19.9 0.0
Prop In Lane 1.00 1.00 0.00 0.92 1.00 0.00
Lane Grp Cap(c), veh/h 681 0 320 0 1138 537 698 2731 0
V/C Ratio(X) 0.74 0.00 0.82 0.00 0.84 0.84 0.94 0.59 0.00
Avail Cap(c_a), veh/h 720 0 338 0 1138 537 703 2731 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 37.7 0.0 38.3 0.0 31.1 31.1 28.4 5.4 0.0
Incr Delay (d2), s/veh 3.4 0.0 12.6 0.0 7.7 14.9 20.0 1.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.1 0.0 7.2 0.0 11.2 11.6 18.3 6.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 41.0 0.0 50.9 0.0 38.8 46.0 48.4 6.3 0.0
LnGrp LOS D A D A D D D A A
Approach Vol, veh/h 767 1412 2278
Approach Delay, s/veh 44.4 41.1 18.4
Approach LOS D D B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s42.7 35.4 21.9 78.1
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s39.0 27.0 19.0 70.0
Max Q Clear Time (g_c+I1), s38.7 27.8 17.5 21.9
Green Ext Time (p_c), s 0.1 0.0 0.4 12.5

Intersection Summary
HCM 6th Ctrl Delay 30.1
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th TWSC 9th and Vineyard
14: Vineyard Ave & N Project Dwy 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 7 9 34 1082 1516 21
Future Vol, veh/h 7 9 34 1082 1516 21
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 7 9 36 1139 1596 22
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2249 809 1618 0 - 0
          Stage 1 1607 - - - - -
          Stage 2 642 - - - - -
Critical Hdwy 6.8 6.9 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 36 328 408 - - -
          Stage 1 153 - - - - -
          Stage 2 492 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 33 328 408 - - -
Mov Cap-2 Maneuver 109 - - - - -
          Stage 1 140 - - - - -
          Stage 2 492 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 27.8 0.4 0
HCM LOS D
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 408 - 175 - -
HCM Lane V/C Ratio 0.088 - 0.096 - -
HCM Control Delay (s) 14.7 - 27.8 - -
HCM Lane LOS B - D - -
HCM 95th %tile Q(veh) 0.3 - 0.3 - -



HCM 6th TWSC 9th and Vineyard
15: Vineyard Ave & S Project Dwy 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 14 46 1112 1511 14
Future Vol, veh/h 4 14 46 1112 1511 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 4 15 48 1171 1591 15
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2281 803 1606 0 - 0
          Stage 1 1599 - - - - -
          Stage 2 682 - - - - -
Critical Hdwy 6.8 6.9 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 34 331 412 - - -
          Stage 1 154 - - - - -
          Stage 2 469 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 30 331 412 - - -
Mov Cap-2 Maneuver 105 - - - - -
          Stage 1 136 - - - - -
          Stage 2 469 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 22.6 0.6 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 412 - 224 - -
HCM Lane V/C Ratio 0.118 - 0.085 - -
HCM Control Delay (s) 14.9 - 22.6 - -
HCM Lane LOS B - C - -
HCM 95th %tile Q(veh) 0.4 - 0.3 - -



HCM 6th TWSC 9th and Vineyard
16: Baker Ave & S Project Dwy 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 2 344 11 5 421
Future Vol, veh/h 2 2 344 11 5 421
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 2 2 362 12 5 443
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 821 368 0 0 374 0
          Stage 1 368 - - - - -
          Stage 2 453 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 347 682 - - 1196 -
          Stage 1 704 - - - - -
          Stage 2 645 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 345 682 - - 1196 -
Mov Cap-2 Maneuver 345 - - - - -
          Stage 1 704 - - - - -
          Stage 2 641 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.9 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 458 1196 -
HCM Lane V/C Ratio - - 0.009 0.004 -
HCM Control Delay (s) - - 12.9 8 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 6th TWSC 9th and Vineyard
17: Baker Ave & N Project Dwy 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 2 3 338 8 7 424
Future Vol, veh/h 2 3 338 8 7 424
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 2 3 356 8 7 446
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 820 360 0 0 364 0
          Stage 1 360 - - - - -
          Stage 2 460 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 347 689 - - 1206 -
          Stage 1 710 - - - - -
          Stage 2 640 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 344 689 - - 1206 -
Mov Cap-2 Maneuver 344 - - - - -
          Stage 1 710 - - - - -
          Stage 2 635 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.4 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 492 1206 -
HCM Lane V/C Ratio - - 0.011 0.006 -
HCM Control Delay (s) - - 12.4 8 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0 0 -



HCM 6th TWSC 9th and Vineyard
18: Project Dwy & 9th St 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 301 4 19 269 2 6
Future Vol, veh/h 301 4 19 269 2 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 317 4 20 283 2 6
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 321 0 642 319
          Stage 1 - - - - 319 -
          Stage 2 - - - - 323 -
Critical Hdwy - - 4.1 - 6.4 6.2
Critical Hdwy Stg 1 - - - - 5.4 -
Critical Hdwy Stg 2 - - - - 5.4 -
Follow-up Hdwy - - 2.2 - 3.5 3.3
Pot Cap-1 Maneuver - - 1250 - 442 726
          Stage 1 - - - - 741 -
          Stage 2 - - - - 738 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1250 - 434 726
Mov Cap-2 Maneuver - - - - 434 -
          Stage 1 - - - - 741 -
          Stage 2 - - - - 724 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.5 10.9
HCM LOS B
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 621 - - 1250 -
HCM Lane V/C Ratio 0.014 - - 0.016 -
HCM Control Delay (s) 10.9 - - 7.9 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 520 1409 177 385 869 330 183 854 517 281 714 322
Future Volume (veh/h) 520 1409 177 385 869 330 183 854 517 281 714 322
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1700 1900 1900 1700 1900 1900 1700 1900 1900
Adj Flow Rate, veh/h 536 1453 63 397 896 292 189 880 247 290 736 174
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 1428 3727 1155 495 1548 502 277 1030 457 359 1124 499
Arrive On Green 0.45 0.72 0.72 0.16 0.40 0.40 0.09 0.29 0.29 0.11 0.31 0.31
Sat Flow, veh/h 3141 5187 1607 3141 3856 1252 3141 3610 1602 3141 3610 1602
Grp Volume(v), veh/h 536 1453 63 397 803 385 189 880 247 290 736 174
Grp Sat Flow(s),veh/h/ln 1570 1729 1607 1570 1729 1650 1570 1805 1602 1570 1805 1602
Q Serve(g_s), s 15.7 15.3 1.6 17.1 25.4 25.5 8.2 32.2 18.2 12.6 24.7 8.0
Cycle Q Clear(g_c), s 15.7 15.3 1.6 17.1 25.4 25.5 8.2 32.2 18.2 12.6 24.7 8.0
Prop In Lane 1.00 1.00 1.00 0.76 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 1428 3727 1155 495 1388 662 277 1030 457 359 1124 499
V/C Ratio(X) 0.38 0.39 0.05 0.80 0.58 0.58 0.68 0.85 0.54 0.81 0.65 0.35
Avail Cap(c_a), veh/h 1428 3727 1155 673 1388 662 359 1062 471 359 1124 499
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.09 0.09 0.09 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.1 7.7 5.8 56.9 32.7 32.7 61.9 47.3 42.3 60.5 41.7 17.1
Incr Delay (d2), s/veh 0.2 0.3 0.1 5.0 1.8 3.7 0.3 0.6 0.1 12.8 1.1 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.0 5.5 0.6 7.1 11.0 10.9 3.3 14.6 7.3 5.7 11.2 3.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.3 8.0 5.9 61.9 34.4 36.4 62.2 47.9 42.3 73.3 42.8 17.3
LnGrp LOS C A A E C D E D D E D B
Approach Vol, veh/h 2052 1585 1316 1200
Approach Delay, s/veh 12.5 41.8 48.9 46.5
Approach LOS B D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 69.8 59.0 18.0 43.8 24.1 104.8 14.4 47.4
Change Period (Y+Rc), s 6.7 * 6.8 4.0 * 7.8 4.0 * 6.7 4.0 * 7.8
Max Green Setting (Gmax), s 14.0 * 52 14.0 * 37 28.0 * 38 14.0 * 37
Max Q Clear Time (g_c+I1), s 17.7 27.5 14.6 34.2 19.1 17.3 10.2 26.7
Green Ext Time (p_c), s 0.0 6.2 0.0 1.5 1.0 8.1 0.2 2.9

Intersection Summary
HCM 6th Ctrl Delay 34.4
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
2: Baker Ave & Arrow Rte 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 1015 32 91 745 120 63 275 91 61 123 50
Future Volume (veh/h) 60 1015 32 91 745 120 63 275 91 61 123 50
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 63 1068 33 96 784 117 66 289 56 64 129 15
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 318 2247 69 304 1979 295 104 385 529 146 284 529
Arrive On Green 0.63 0.63 0.63 0.21 0.21 0.21 0.29 0.33 0.33 0.29 0.33 0.33
Sat Flow, veh/h 595 3574 110 493 3148 470 185 1165 1603 296 859 1603
Grp Volume(v), veh/h 63 539 562 96 449 452 355 0 56 193 0 15
Grp Sat Flow(s),veh/h/ln 595 1805 1880 493 1805 1813 1350 0 1603 1155 0 1603
Q Serve(g_s), s 6.9 15.8 15.8 17.6 21.5 21.5 13.9 0.0 2.4 0.0 0.0 0.6
Cycle Q Clear(g_c), s 28.4 15.8 15.8 33.4 21.5 21.5 26.3 0.0 2.4 12.4 0.0 0.6
Prop In Lane 1.00 0.06 1.00 0.26 0.19 1.00 0.33 1.00
Lane Grp Cap(c), veh/h 318 1135 1182 304 1135 1140 435 0 529 383 0 529
V/C Ratio(X) 0.20 0.48 0.48 0.32 0.40 0.40 0.82 0.00 0.11 0.50 0.00 0.03
Avail Cap(c_a), veh/h 318 1135 1182 304 1135 1140 519 0 607 458 0 607
HCM Platoon Ratio 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.09 0.09 0.09 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 19.2 9.8 9.8 35.1 23.2 23.2 32.7 0.0 23.2 26.3 0.0 22.6
Incr Delay (d2), s/veh 1.4 1.4 1.4 0.2 0.1 0.1 7.1 0.0 0.0 0.4 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.0 5.6 5.9 2.3 10.2 10.3 9.3 0.0 0.9 3.9 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.6 11.3 11.2 35.3 23.3 23.3 39.9 0.0 23.3 26.7 0.0 22.6
LnGrp LOS C B B D C C D A C C A C
Approach Vol, veh/h 1164 997 411 208
Approach Delay, s/veh 11.7 24.5 37.6 26.4
Approach LOS B C D C

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 64.9 35.1 64.9 35.1
Change Period (Y+Rc), s * 5.8 6.1 * 5.8 6.1
Max Green Setting (Gmax), s * 54 33.9 * 54 33.9
Max Q Clear Time (g_c+I1), s 30.4 14.4 35.4 28.3
Green Ext Time (p_c), s 4.7 0.7 4.1 0.8

Intersection Summary
HCM 6th Ctrl Delay 21.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

"i tl+ 4 ., __ 4 ., 



HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 301 867 70 232 743 251 81 1060 257 142 660 182
Future Volume (veh/h) 301 867 70 232 743 251 81 1060 257 142 660 182
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 317 913 69 244 782 230 85 1116 251 149 695 169
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 291 1155 87 1242 2519 741 132 1069 239 189 1145 278
Arrive On Green 0.34 0.68 0.68 0.72 0.92 0.92 0.08 0.37 0.37 0.11 0.40 0.40
Sat Flow, veh/h 1714 3397 257 1714 2740 806 1714 2929 655 1714 2877 699
Grp Volume(v), veh/h 317 485 497 244 515 497 85 685 682 149 436 428
Grp Sat Flow(s),veh/h/ln1714 1805 1848 1714 1805 1741 1714 1805 1779 1714 1805 1771
Q Serve(g_s), s 17.0 18.6 18.6 4.6 3.2 3.2 4.8 36.5 36.5 8.5 19.2 19.2
Cycle Q Clear(g_c), s 17.0 18.6 18.6 4.6 3.2 3.2 4.8 36.5 36.5 8.5 19.2 19.2
Prop In Lane 1.00 0.14 1.00 0.46 1.00 0.37 1.00 0.39
Lane Grp Cap(c), veh/h 291 614 628 1242 1659 1601 132 659 649 189 718 705
V/C Ratio(X) 1.09 0.79 0.79 0.20 0.31 0.31 0.64 1.04 1.05 0.79 0.61 0.61
Avail Cap(c_a), veh/h 291 614 628 1242 1659 1601 206 659 649 189 718 705
HCM Platoon Ratio 2.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.90 0.90 0.90 1.00 1.00 1.00 0.61 0.61 0.61 0.73 0.73 0.73
Uniform Delay (d), s/veh 33.0 13.5 13.5 4.4 0.5 0.5 44.8 31.7 31.8 43.4 23.9 23.9
Incr Delay (d2), s/veh 75.5 9.1 8.9 0.1 0.5 0.5 3.2 38.2 41.8 15.2 0.8 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln11.3 5.5 5.6 1.2 0.2 0.2 2.1 21.6 21.9 4.2 7.7 7.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 108.5 22.6 22.4 4.5 0.9 1.0 48.0 70.0 73.6 58.5 24.7 24.7
LnGrp LOS F C C A A A D F F E C C
Approach Vol, veh/h 1299 1256 1452 1013
Approach Delay, s/veh 43.5 1.6 70.4 29.7
Approach LOS D A E C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s19.0 94.2 13.0 38.5 77.2 36.0 9.7 41.8
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s15.5 23.5 9.5 * 33 9.0 * 30 10.5 * 32
Max Q Clear Time (g_c+I1), s19.0 5.2 10.5 38.5 6.6 20.6 6.8 21.2
Green Ext Time (p_c), s 0.0 3.7 0.0 0.0 0.2 2.7 0.0 2.5

Intersection Summary
HCM 6th Ctrl Delay 38.0
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th AWSC 9th and Vineyard
4: Baker Ave & 9th St 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh26.1
Intersection LOS D

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 61 202 61 77 163 21 53 333 42 21 194 20
Future Vol, veh/h 61 202 61 77 163 21 53 333 42 21 194 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 64 213 64 81 172 22 56 351 44 22 204 21
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach RightNB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 20.5 20.4 38.1 18.1
HCM LOS C C E C
        

Lane NBLn1 NBLn2 EBLn1 EBLn2WBLn1WBLn2 SBLn1 SBLn2
Vol Left, % 14% 0% 23% 0% 32% 0% 10% 0%
Vol Thru, % 86% 0% 77% 0% 68% 0% 90% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 386 42 263 61 240 21 215 20
LT Vol 53 0 61 0 77 0 21 0
Through Vol 333 0 202 0 163 0 194 0
RT Vol 0 42 0 61 0 21 0 20
Lane Flow Rate 406 44 277 64 253 22 226 21
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.857 0.084 0.614 0.127 0.572 0.045 0.506 0.043
Departure Headway (Hd) 7.593 6.802 7.982 7.14 8.156 7.267 8.051 7.276
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 479 530 451 501 442 492 448 491
Service Time 5.293 4.502 5.738 4.895 5.913 5.023 5.806 5.031
HCM Lane V/C Ratio 0.848 0.083 0.614 0.128 0.572 0.045 0.504 0.043
HCM Control Delay 41.1 10.1 22.7 10.9 21.3 10.4 18.8 10.4
HCM Lane LOS E B C B C B C B
HCM 95th-tile Q 8.8 0.3 4 0.4 3.5 0.1 2.8 0.1

4 ., 4 ., 4 ., 



HCM 6th Signalized Intersection Summary 9th and Vineyard
5: Vineyard Ave & 9th St 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 72 165 47 141 132 73 65 1213 171 46 963 63
Future Volume (veh/h) 72 165 47 141 132 73 65 1213 171 46 963 63
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 76 174 40 148 139 17 68 1277 84 48 1014 63
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 294 256 59 200 188 334 112 1357 601 222 1619 101
Arrive On Green 0.17 0.17 0.17 0.17 0.21 0.21 0.07 0.38 0.38 0.13 0.47 0.47
Sat Flow, veh/h 1714 1492 343 955 897 1599 1714 3610 1599 1714 3451 214
Grp Volume(v), veh/h 76 0 214 287 0 17 68 1277 84 48 530 547
Grp Sat Flow(s),veh/h/ln1714 0 1835 1852 0 1599 1714 1805 1599 1714 1805 1860
Q Serve(g_s), s 3.8 0.0 10.9 14.6 0.0 0.9 3.9 34.2 3.5 2.5 22.1 22.1
Cycle Q Clear(g_c), s 3.8 0.0 10.9 14.6 0.0 0.9 3.9 34.2 3.5 2.5 22.1 22.1
Prop In Lane 1.00 0.19 0.52 1.00 1.00 1.00 1.00 0.12
Lane Grp Cap(c), veh/h 294 0 314 387 0 334 112 1357 601 222 847 872
V/C Ratio(X) 0.26 0.00 0.68 0.74 0.00 0.05 0.61 0.94 0.14 0.22 0.63 0.63
Avail Cap(c_a), veh/h 307 0 328 407 0 352 343 1357 601 240 847 872
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.50 0.50 0.50
Uniform Delay (d), s/veh 35.9 0.0 38.9 38.0 0.0 31.6 45.5 30.1 20.5 39.0 20.0 20.0
Incr Delay (d2), s/veh 0.5 0.0 5.3 6.7 0.0 0.1 5.2 13.9 0.5 0.2 1.8 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.6 0.0 5.2 7.2 0.0 0.3 1.7 16.2 1.3 1.0 8.8 9.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 36.4 0.0 44.2 44.8 0.0 31.7 50.6 44.0 21.0 39.2 21.7 21.7
LnGrp LOS D A D D A C D D C D C C
Approach Vol, veh/h 290 304 1429 1125
Approach Delay, s/veh 42.2 44.0 43.0 22.4
Approach LOS D D D C

Timer - Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 19.2 8.6 49.3 22.9 17.9 40.0
Change Period (Y+Rc), s 6.1 3.5 6.4 6.0 6.4 * 6.4
Max Green Setting (Gmax), s 13.9 18.5 27.6 18.0 12.5 * 34
Max Q Clear Time (g_c+I1), s 12.9 5.9 24.1 16.6 4.5 36.2
Green Ext Time (p_c), s 0.1 0.1 1.5 0.2 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 35.7
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

4 'f' "'i ++ 'f' "'i tf+ 



HCM 6th AWSC 9th and Vineyard
6: Baker Ave & 8th St 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Intersection Delay, s/veh 96.5
Intersection LOS F

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 116 427 61 52 383 190 50 211 41 42 222 97
Future Vol, veh/h 116 427 61 52 383 190 50 211 41 42 222 97
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Heavy Vehicles, % 0 0 0 0 0 0 0 0 0 0 0 0
Mvmt Flow 120 440 63 54 395 196 52 218 42 43 229 100
Number of Lanes 0 1 1 0 1 1 0 1 1 0 1 1

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay 191.1 76.3 30.7 28.1
HCM LOS F F D D
        

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 19% 0% 21% 0% 12% 0% 16% 0%
Vol Thru, % 81% 0% 79% 0% 88% 0% 84% 0%
Vol Right, % 0% 100% 0% 100% 0% 100% 0% 100%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 261 41 543 61 435 190 264 97
LT Vol 50 0 116 0 52 0 42 0
Through Vol 211 0 427 0 383 0 222 0
RT Vol 0 41 0 61 0 190 0 97
Lane Flow Rate 269 42 560 63 448 196 272 100
Geometry Grp 7 7 7 7 7 7 7 7
Degree of Util (X) 0.694 0.1 1.38 0.14 1.085 0.432 0.694 0.233
Departure Headway (Hd) 10.309 9.467 9.117 8.275 9.461 8.663 10.183 9.359
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 352 381 403 436 386 419 357 386
Service Time 8.009 7.167 6.817 5.975 7.161 6.363 7.883 7.059
HCM Lane V/C Ratio 0.764 0.11 1.39 0.144 1.161 0.468 0.762 0.259
HCM Control Delay 33.4 13.2 211.2 12.3 101.9 17.8 33 14.9
HCM Lane LOS D B F B F C D B
HCM 95th-tile Q 5 0.3 26.5 0.5 14.6 2.1 5 0.9



HCM 6th Signalized Intersection Summary 9th and Vineyard
7: Vineyard Ave & 8th St 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 189 221 145 70 292 51 79 1096 40 55 907 192
Future Volume (veh/h) 189 221 145 70 292 51 79 1096 40 55 907 192
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 199 233 54 74 307 19 83 1154 40 58 955 182
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 350 1108 252 427 721 609 185 1494 52 169 1239 236
Arrive On Green 0.38 0.38 0.38 0.38 0.38 0.38 0.11 0.42 0.42 0.10 0.41 0.41
Sat Flow, veh/h 1012 2919 663 1049 1900 1604 1714 3559 123 1714 3022 575
Grp Volume(v), veh/h 199 142 145 74 307 19 83 585 609 58 570 567
Grp Sat Flow(s),veh/h/ln 1012 1805 1778 1049 1900 1604 1714 1805 1877 1714 1805 1792
Q Serve(g_s), s 15.0 4.4 4.6 4.3 9.9 0.6 3.8 23.1 23.1 2.6 22.6 22.7
Cycle Q Clear(g_c), s 25.0 4.4 4.6 8.8 9.9 0.6 3.8 23.1 23.1 2.6 22.6 22.7
Prop In Lane 1.00 0.37 1.00 1.00 1.00 0.07 1.00 0.32
Lane Grp Cap(c), veh/h 350 685 674 427 721 609 185 758 788 169 740 735
V/C Ratio(X) 0.57 0.21 0.21 0.17 0.43 0.03 0.45 0.77 0.77 0.34 0.77 0.77
Avail Cap(c_a), veh/h 368 718 707 446 755 638 207 837 871 207 837 831
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.3 17.3 17.4 20.4 19.1 16.2 34.7 20.7 20.7 34.9 21.1 21.1
Incr Delay (d2), s/veh 1.9 0.1 0.2 0.2 0.4 0.0 0.6 4.1 3.9 0.4 3.9 4.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.6 1.7 1.8 1.0 4.0 0.2 1.5 9.4 9.7 1.1 9.2 9.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.2 17.5 17.6 20.6 19.5 16.2 35.3 24.8 24.6 35.4 25.0 25.1
LnGrp LOS C B B C B B D C C D C C
Approach Vol, veh/h 486 400 1277 1195
Approach Delay, s/veh 22.7 19.5 25.4 25.6
Approach LOS C B C C

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.2 38.3 34.5 11.0 37.5 34.5
Change Period (Y+Rc), s 5.0 7.5 7.0 5.0 7.5 7.0
Max Green Setting (Gmax), s 7.0 34.5 29.0 7.0 34.5 29.0
Max Q Clear Time (g_c+I1), s 4.6 25.1 27.0 5.8 25.6 11.9
Green Ext Time (p_c), s 0.0 4.8 0.5 0.0 4.4 1.7

Intersection Summary
HCM 6th Ctrl Delay 24.4
HCM 6th LOS C

_____ "i tf+ "i t .,, "i tf+ "i tf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
8: Vineyard Ave & 6th St 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 112 362 60 130 494 113 70 1092 172 115 829 85
Future Volume (veh/h) 112 362 60 130 494 113 70 1092 172 115 829 85
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1800 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 118 381 47 137 520 97 74 1149 167 121 873 81
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 209 796 98 229 784 146 188 1147 166 212 1258 117
Arrive On Green 0.12 0.25 0.20 0.13 0.26 0.21 0.11 0.36 0.31 0.12 0.38 0.33
Sat Flow, veh/h 1714 3234 396 1714 3035 564 1714 3162 458 1714 3338 310
Grp Volume(v), veh/h 118 211 217 137 308 309 74 654 662 121 472 482
Grp Sat Flow(s),veh/h/ln1714 1805 1825 1714 1805 1794 1714 1805 1815 1714 1805 1843
Q Serve(g_s), s 5.1 7.9 8.0 5.9 12.0 12.2 3.2 28.5 28.5 5.2 17.3 17.4
Cycle Q Clear(g_c), s 5.1 7.9 8.0 5.9 12.0 12.2 3.2 28.5 28.5 5.2 17.3 17.4
Prop In Lane 1.00 0.22 1.00 0.31 1.00 0.25 1.00 0.17
Lane Grp Cap(c), veh/h 209 445 449 229 466 464 188 655 658 212 680 694
V/C Ratio(X) 0.57 0.48 0.48 0.60 0.66 0.67 0.39 1.00 1.01 0.57 0.69 0.69
Avail Cap(c_a), veh/h 218 574 581 240 597 593 218 655 658 218 680 694
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 32.6 25.3 25.7 32.0 26.1 26.7 32.6 25.0 25.5 32.5 20.7 21.0
Incr Delay (d2), s/veh 1.7 0.3 0.3 2.4 0.8 0.9 0.5 35.1 36.4 2.0 3.1 3.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.1 3.1 3.3 2.4 4.8 5.0 1.2 16.8 17.3 2.1 6.9 7.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.3 25.6 26.0 34.5 26.9 27.6 33.1 60.1 61.9 34.5 23.7 24.0
LnGrp LOS C C C C C C C E F C C C
Approach Vol, veh/h 546 754 1390 1075
Approach Delay, s/veh 27.6 28.6 59.5 25.1
Approach LOS C C E C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.7 32.0 12.5 22.4 10.6 33.1 11.6 23.3
Change Period (Y+Rc), s 5.0 7.5 5.0 7.0 5.0 7.5 5.0 7.0
Max Green Setting (Gmax), s7.0 24.5 8.0 21.0 7.0 24.5 7.0 22.0
Max Q Clear Time (g_c+I1), s7.2 30.5 7.9 10.0 5.2 19.4 7.1 14.2
Green Ext Time (p_c), s 0.0 0.0 0.0 1.1 0.0 2.4 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 38.9
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.

"i tl+ "i tl+ "i tl+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
9: Vineyard Ave & 4th St 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 228 455 130 523 624 83 159 1155 311 100 812 119
Future Volume (veh/h) 228 455 130 523 624 83 159 1155 311 100 812 119
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1700 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 240 479 114 551 657 79 167 1216 0 105 855 108
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 426 710 168 518 891 107 256 1725 225 1464 184
Arrive On Green 0.14 0.25 0.21 0.16 0.27 0.24 0.15 0.33 0.00 0.13 0.31 0.28
Sat Flow, veh/h 3141 2892 684 3141 3243 389 1714 5187 1610 1714 4663 586
Grp Volume(v), veh/h 240 298 295 551 365 371 167 1216 0 105 633 330
Grp Sat Flow(s),veh/h/ln1570 1805 1771 1570 1805 1827 1714 1729 1610 1714 1729 1791
Q Serve(g_s), s 7.4 15.4 15.7 17.0 19.0 19.1 9.5 21.1 0.0 5.8 15.9 16.1
Cycle Q Clear(g_c), s 7.4 15.4 15.7 17.0 19.0 19.1 9.5 21.1 0.0 5.8 15.9 16.1
Prop In Lane 1.00 0.39 1.00 0.21 1.00 1.00 1.00 0.33
Lane Grp Cap(c), veh/h 426 443 435 518 496 502 256 1725 225 1086 562
V/C Ratio(X) 0.56 0.67 0.68 1.06 0.74 0.74 0.65 0.70 0.47 0.58 0.59
Avail Cap(c_a), veh/h 445 508 498 518 550 556 299 1861 233 1107 573
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.7 35.1 36.0 43.1 34.0 34.4 41.3 30.0 0.0 41.5 29.7 30.4
Incr Delay (d2), s/veh 0.8 3.5 3.7 57.7 5.2 5.2 2.4 1.3 0.0 0.6 0.9 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.9 7.1 7.2 10.7 8.9 9.1 4.1 8.8 0.0 2.5 6.6 7.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 42.5 38.6 39.7 100.8 39.2 39.7 43.7 31.3 0.0 42.0 30.6 32.2
LnGrp LOS D D D F D D D C D C C
Approach Vol, veh/h 833 1287 1383 A 1068
Approach Delay, s/veh 40.1 65.7 32.8 32.2
Approach LOS D E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s18.4 35.4 17.5 31.8 16.5 37.3 20.5 28.8
Change Period (Y+Rc), s 7.0 7.0 7.5 7.5 7.0 7.0 7.5 7.5
Max Green Setting (Gmax), s14.0 29.0 10.6 27.4 10.0 33.0 13.0 25.0
Max Q Clear Time (g_c+I1), s11.5 18.1 9.4 21.1 7.8 23.1 19.0 17.7
Green Ext Time (p_c), s 0.1 5.9 0.1 3.0 0.0 6.8 0.0 2.8

Intersection Summary
HCM 6th Ctrl Delay 43.3
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [NBR] is excluded from calculations of the approach delay and intersection delay.

lf"i tf+ lf"i tf+ 



HCM 6th Signalized Intersection Summary 9th and Vineyard
10: Vineyard Ave & Jay St 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 10 20 96 10 51 110 1682 52 20 1273 40
Future Volume (veh/h) 10 10 20 96 10 51 110 1682 52 20 1273 40
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1800 1800 1700 1900 1900 1800 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 10 10 3 99 10 15 113 1734 31 21 1312 40
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 128 130 30 460 222 334 214 2573 795 115 2268 69
Arrive On Green 0.10 0.15 0.15 0.15 0.33 0.28 0.12 0.50 0.50 0.07 0.44 0.39
Sat Flow, veh/h 485 890 206 3141 684 1025 1714 5187 1602 1714 5171 158
Grp Volume(v), veh/h 23 0 0 99 0 25 113 1734 31 21 877 475
Grp Sat Flow(s),veh/h/ln1581 0 0 1570 0 1709 1714 1729 1602 1714 1729 1870
Q Serve(g_s), s 0.0 0.0 0.0 2.5 0.0 0.9 5.5 22.7 0.9 1.0 17.1 17.2
Cycle Q Clear(g_c), s 1.0 0.0 0.0 2.5 0.0 0.9 5.5 22.7 0.9 1.0 17.1 17.2
Prop In Lane 0.43 0.13 1.00 0.60 1.00 1.00 1.00 0.08
Lane Grp Cap(c), veh/h 217 0 0 460 0 556 214 2573 795 115 1517 820
V/C Ratio(X) 0.11 0.00 0.00 0.22 0.00 0.04 0.53 0.67 0.04 0.18 0.58 0.58
Avail Cap(c_a), veh/h 740 0 0 490 0 1151 313 2916 901 172 1659 897
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 34.0 0.0 0.0 33.8 0.0 21.6 36.9 17.1 11.6 39.6 19.0 19.1
Incr Delay (d2), s/veh 0.3 0.0 0.0 0.2 0.0 0.0 2.0 0.6 0.0 0.8 0.6 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln0.5 0.0 0.0 1.0 0.0 0.4 2.3 8.0 0.3 0.4 6.1 6.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.3 0.0 0.0 34.0 0.0 21.6 38.9 17.8 11.7 40.3 19.5 20.2
LnGrp LOS C A A C A C D B B D B C
Approach Vol, veh/h 23 124 1878 1373
Approach Delay, s/veh 34.3 31.5 18.9 20.1
Approach LOS C C B C

Timer - Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s9.5 48.1 16.2 16.1 14.7 42.9 32.2
Change Period (Y+Rc), s 7.5 7.5 7.0 * 7 7.5 7.5 7.0
Max Green Setting (Gmax), s5.0 46.5 10.0 * 40 12.4 39.1 56.5
Max Q Clear Time (g_c+I1), s3.0 24.7 4.5 3.0 7.5 19.2 2.9
Green Ext Time (p_c), s 0.0 15.8 0.1 0.1 0.1 11.1 0.2

Intersection Summary
HCM 6th Ctrl Delay 20.0
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
11: Vineyard Ave & Inland Empire Blvd 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 349 147 1720 235 113 1433
Future Volume (veh/h) 349 147 1720 235 113 1433
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1700 1900 1900 1900 1700 1900
Adj Flow Rate, veh/h 364 153 1792 131 118 1493
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 664 610 2665 823 525 3719
Arrive On Green 0.21 0.21 0.51 0.51 0.17 0.72
Sat Flow, veh/h 3141 1610 5358 1602 3141 5358
Grp Volume(v), veh/h 364 153 1792 131 118 1493
Grp Sat Flow(s),veh/h/ln1570 1610 1729 1602 1570 1729
Q Serve(g_s), s 8.7 5.5 21.5 3.6 2.7 9.6
Cycle Q Clear(g_c), s 8.7 5.5 21.5 3.6 2.7 9.6
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 664 610 2665 823 525 3719
V/C Ratio(X) 0.55 0.25 0.67 0.16 0.22 0.40
Avail Cap(c_a), veh/h 1651 1116 2665 823 525 3719
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 29.4 17.9 15.1 10.8 30.2 4.7
Incr Delay (d2), s/veh 1.0 0.3 0.8 0.1 0.2 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.3 2.0 7.3 1.1 1.0 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.4 18.2 15.9 10.9 30.4 5.0
LnGrp LOS C B B B C A
Approach Vol, veh/h 517 1923 1611
Approach Delay, s/veh 26.8 15.5 6.9
Approach LOS C B A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s17.0 46.0 63.0 20.7
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s10.0 39.0 56.0 40.0
Max Q Clear Time (g_c+I1), s4.7 23.5 11.6 10.7
Green Ext Time (p_c), s 0.1 12.6 21.1 3.0

Intersection Summary
HCM 6th Ctrl Delay 13.5
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 223 546 1327 0 0 1435
Future Volume (veh/h) 223 546 1327 0 0 1435
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 0 0 1900
Adj Flow Rate, veh/h 235 558 1397 0 0 1511
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0
Cap, veh/h 651 611 2059 0 0 2059
Arrive On Green 0.38 0.38 0.57 0.00 0.00 0.57
Sat Flow, veh/h 1714 1610 3800 0 0 3800
Grp Volume(v), veh/h 235 558 1397 0 0 1511
Grp Sat Flow(s),veh/h/ln1714 1610 1805 0 0 1805
Q Serve(g_s), s 9.9 32.9 27.1 0.0 0.0 30.9
Cycle Q Clear(g_c), s 9.9 32.9 27.1 0.0 0.0 30.9
Prop In Lane 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 651 611 2059 0 0 2059
V/C Ratio(X) 0.36 0.91 0.68 0.00 0.00 0.73
Avail Cap(c_a), veh/h 754 708 2059 0 0 2059
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 0.00 0.00 1.00
Uniform Delay (d), s/veh 22.3 29.4 15.1 0.0 0.0 15.9
Incr Delay (d2), s/veh 0.1 13.9 1.8 0.0 0.0 2.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.9 14.6 10.1 0.0 0.0 12.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.4 43.3 16.9 0.0 0.0 18.2
LnGrp LOS C D B A A B
Approach Vol, veh/h 793 1397 1511
Approach Delay, s/veh 37.1 16.9 18.2
Approach LOS D B B

Timer - Assigned Phs 2 6 8
Phs Duration (G+Y+Rc), s 60.0 60.0 40.0
Change Period (Y+Rc), s * 7 7.0 4.0
Max Green Setting (Gmax), s * 48 47.0 42.0
Max Q Clear Time (g_c+I1), s 29.1 32.9 34.9
Green Ext Time (p_c), s 6.4 12.0 1.1

Intersection Summary
HCM 6th Ctrl Delay 21.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 388 10 314 0 0 0 0 1390 739 392 1266 0
Future Volume (veh/h) 388 10 314 0 0 0 0 1390 739 392 1266 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 0 1900 1900 1800 1900 0
Adj Flow Rate, veh/h 470 0 144 0 1433 668 404 1305 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0
Cap, veh/h 598 0 281 0 1725 781 457 2818 0
Arrive On Green 0.17 0.00 0.17 0.00 0.49 0.49 0.27 0.78 0.00
Sat Flow, veh/h 3429 0 1610 0 3663 1581 1714 3705 0
Grp Volume(v), veh/h 470 0 144 0 1419 682 404 1305 0
Grp Sat Flow(s),veh/h/ln1714 0 1610 0 1729 1615 1714 1805 0
Q Serve(g_s), s 13.1 0.0 8.1 0.0 35.2 37.0 22.6 12.4 0.0
Cycle Q Clear(g_c), s 13.1 0.0 8.1 0.0 35.2 37.0 22.6 12.4 0.0
Prop In Lane 1.00 1.00 0.00 0.98 1.00 0.00
Lane Grp Cap(c), veh/h 598 0 281 0 1708 798 457 2818 0
V/C Ratio(X) 0.79 0.00 0.51 0.00 0.83 0.86 0.88 0.46 0.00
Avail Cap(c_a), veh/h 651 0 306 0 1708 798 463 2818 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 39.5 0.0 37.4 0.0 21.7 22.2 35.2 3.8 0.0
Incr Delay (d2), s/veh 5.1 0.0 0.5 0.0 4.8 11.3 17.3 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.9 0.0 3.2 0.0 13.7 14.9 11.4 3.5 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.6 0.0 38.0 0.0 26.6 33.5 52.5 4.3 0.0
LnGrp LOS D A D A C C D A A
Approach Vol, veh/h 614 2101 1709
Approach Delay, s/veh 43.0 28.8 15.7
Approach LOS D C B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s28.7 51.9 19.4 80.6
Change Period (Y+Rc), s 4.0 6.5 4.0 6.5
Max Green Setting (Gmax), s25.0 43.0 17.0 72.0
Max Q Clear Time (g_c+I1), s24.6 39.0 15.1 14.4
Green Ext Time (p_c), s 0.0 3.1 0.3 8.6

Intersection Summary
HCM 6th Ctrl Delay 25.7
HCM 6th LOS C

Notes
User approved volume balancing among the lanes for turning movement.
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HCM 6th TWSC 9th and Vineyard
14: Vineyard Ave & N Project Dwy 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 35 13 1316 1073 8
Future Vol, veh/h 20 35 13 1316 1073 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 21 37 14 1385 1129 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1854 569 1137 0 - 0
          Stage 1 1133 - - - - -
          Stage 2 721 - - - - -
Critical Hdwy 6.8 6.9 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 67 470 622 - - -
          Stage 1 273 - - - - -
          Stage 2 448 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 65 470 622 - - -
Mov Cap-2 Maneuver 180 - - - - -
          Stage 1 267 - - - - -
          Stage 2 448 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 20.1 0.1 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 622 - 296 - -
HCM Lane V/C Ratio 0.022 - 0.196 - -
HCM Control Delay (s) 10.9 - 20.1 - -
HCM Lane LOS B - C - -
HCM 95th %tile Q(veh) 0.1 - 0.7 - -



HCM 6th TWSC 9th and Vineyard
15: Vineyard Ave & S Project Dwy 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 11 51 18 1318 1102 6
Future Vol, veh/h 11 51 18 1318 1102 6
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 100 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 12 54 19 1387 1160 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1895 583 1166 0 - 0
          Stage 1 1163 - - - - -
          Stage 2 732 - - - - -
Critical Hdwy 6.8 6.9 4.1 - - -
Critical Hdwy Stg 1 5.8 - - - - -
Critical Hdwy Stg 2 5.8 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 63 461 606 - - -
          Stage 1 264 - - - - -
          Stage 2 442 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 61 461 606 - - -
Mov Cap-2 Maneuver 173 - - - - -
          Stage 1 256 - - - - -
          Stage 2 442 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 17.4 0.1 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 606 - 356 - -
HCM Lane V/C Ratio 0.031 - 0.183 - -
HCM Control Delay (s) 11.1 - 17.4 - -
HCM Lane LOS B - C - -
HCM 95th %tile Q(veh) 0.1 - 0.7 - -



HCM 6th TWSC 9th and Vineyard
16: Baker Ave & S Project Dwy 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 7 6 513 4 2 354
Future Vol, veh/h 7 6 513 4 2 354
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 7 6 540 4 2 373
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 919 542 0 0 544 0
          Stage 1 542 - - - - -
          Stage 2 377 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 304 544 - - 1035 -
          Stage 1 587 - - - - -
          Stage 2 698 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 303 544 - - 1035 -
Mov Cap-2 Maneuver 303 - - - - -
          Stage 1 587 - - - - -
          Stage 2 697 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.8 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 381 1035 -
HCM Lane V/C Ratio - - 0.036 0.002 -
HCM Control Delay (s) - - 14.8 8.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 9th and Vineyard
17: Baker Ave & N Project Dwy 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 0.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 6 7 515 3 3 350
Future Vol, veh/h 6 7 515 3 3 350
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 6 7 542 3 3 368
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 918 544 0 0 545 0
          Stage 1 544 - - - - -
          Stage 2 374 - - - - -
Critical Hdwy 6.4 6.2 - - 4.1 -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 - - 2.2 -
Pot Cap-1 Maneuver 304 543 - - 1034 -
          Stage 1 586 - - - - -
          Stage 2 700 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 303 543 - - 1034 -
Mov Cap-2 Maneuver 303 - - - - -
          Stage 1 586 - - - - -
          Stage 2 697 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 14.4 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 398 1034 -
HCM Lane V/C Ratio - - 0.034 0.003 -
HCM Control Delay (s) - - 14.4 8.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 9th and Vineyard
18: Project Dwy & 9th St 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Intersection
Int Delay, s/veh 6.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 264 1 7 252 5 19
Future Vol, veh/h 264 1 7 252 5 19
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 278 1 7 265 5 20
 

Major/Minor Minor2 Major2
Conflicting Flow All 279 265 0 0
          Stage 1 279 - - -
          Stage 2 0 - - -
Critical Hdwy 6.5 6.2 4.1 -
Critical Hdwy Stg 1 5.5 - - -
Critical Hdwy Stg 2 - - - -
Follow-up Hdwy 4 3.3 2.2 -
Pot Cap-1 Maneuver 632 779 - -
          Stage 1 683 - - -
          Stage 2 - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 0 779 - -
Mov Cap-2 Maneuver 0 - - -
          Stage 1 0 - - -
          Stage 2 0 - - -
 

Approach EB WB
HCM Control Delay, s 12.2
HCM LOS B
 

Minor Lane/Major Mvmt EBLn1 WBL WBT
Capacity (veh/h) 779 - -
HCM Lane V/C Ratio 0.358 - -
HCM Control Delay (s) 12.2 - -
HCM Lane LOS B - -
HCM 95th %tile Q(veh) 1.6 - -



HCM 6th Signalized Intersection Summary 9th and Vineyard
1: Vineyard Ave & Foothill Blvd 2030 Plus Project Improvements AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 348 664 114 233 1199 166 157 752 272 240 984 437
Future Volume (veh/h) 348 664 114 233 1199 166 157 752 272 240 984 437
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1600 1800 1800 1600 1800 1800 1600 1800 1800 1600 1800 1800
Adj Flow Rate, veh/h 409 781 45 274 1411 179 185 885 122 282 1158 327
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 419 1825 564 370 1564 198 222 1117 496 345 1260 560
Arrive On Green 0.14 0.37 0.37 0.13 0.35 0.35 0.08 0.33 0.33 0.12 0.37 0.37
Sat Flow, veh/h 2956 4914 1519 2956 4405 559 2956 3420 1518 2956 3420 1519
Grp Volume(v), veh/h 409 781 45 274 1049 541 185 885 122 282 1158 327
Grp Sat Flow(s),veh/h/ln 1478 1638 1519 1478 1638 1688 1478 1710 1518 1478 1710 1519
Q Serve(g_s), s 16.5 14.3 2.3 10.7 36.5 36.5 7.4 28.2 7.1 11.2 38.8 20.8
Cycle Q Clear(g_c), s 16.5 14.3 2.3 10.7 36.5 36.5 7.4 28.2 7.1 11.2 38.8 20.8
Prop In Lane 1.00 1.00 1.00 0.33 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 419 1825 564 370 1163 599 222 1117 496 345 1260 560
V/C Ratio(X) 0.98 0.43 0.08 0.74 0.90 0.90 0.83 0.79 0.25 0.82 0.92 0.58
Avail Cap(c_a), veh/h 419 1825 564 443 1163 599 222 1117 496 345 1260 560
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 0.32 0.32 0.32 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.3 28.2 24.4 50.6 36.7 36.7 54.8 36.7 29.6 51.8 36.2 30.5
Incr Delay (d2), s/veh 37.7 0.7 0.3 5.3 11.3 19.3 8.7 1.2 0.0 14.2 10.7 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.3 5.7 0.9 4.2 16.2 18.0 3.0 11.9 2.6 4.8 17.8 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 89.0 28.9 24.7 55.9 48.1 56.1 63.4 37.9 29.6 66.0 46.9 31.6
LnGrp LOS F C C E D E E D C E D C
Approach Vol, veh/h 1235 1864 1192 1767
Approach Delay, s/veh 48.7 51.5 41.0 47.1
Approach LOS D D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 19.0 45.5 16.0 43.0 17.0 47.5 11.0 48.0
Change Period (Y+Rc), s 4.0 6.8 4.0 * 7.8 4.0 * 6.8 4.0 * 7.8
Max Green Setting (Gmax), s 15.0 35.3 12.0 * 35 16.0 * 34 7.0 * 40
Max Q Clear Time (g_c+I1), s 18.5 38.5 13.2 30.2 12.7 16.3 9.4 40.8
Green Ext Time (p_c), s 0.0 0.0 0.0 2.1 0.3 3.7 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 47.6
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary 9th and Vineyard
3: Vineyard Ave & Arrow Rte 2030 Plus Project Improvements AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 163 700 96 246 828 266 71 659 140 229 1069 186
Future Volume (veh/h) 163 700 96 246 828 266 71 659 140 229 1069 186
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.99 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1700 1800 1800 1700 1800 1800 1700 1800 1800 1700 1800 1800
Adj Flow Rate, veh/h 187 805 100 283 952 276 82 757 144 263 1229 200
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 227 977 121 1006 2155 622 110 853 162 259 1149 186
Arrive On Green 0.09 0.21 0.21 0.62 0.83 0.83 0.02 0.10 0.10 0.16 0.39 0.39
Sat Flow, veh/h 1619 3054 379 1619 2608 753 1619 2864 545 1619 2946 476
Grp Volume(v), veh/h 187 451 454 283 623 605 82 452 449 263 710 719
Grp Sat Flow(s),veh/h/ln 1619 1710 1724 1619 1710 1651 1619 1710 1699 1619 1710 1712
Q Serve(g_s), s 11.3 25.1 25.2 8.0 10.0 10.0 5.0 26.1 26.1 16.0 39.0 39.0
Cycle Q Clear(g_c), s 11.3 25.1 25.2 8.0 10.0 10.0 5.0 26.1 26.1 16.0 39.0 39.0
Prop In Lane 1.00 0.22 1.00 0.46 1.00 0.32 1.00 0.28
Lane Grp Cap(c), veh/h 227 547 552 1006 1413 1364 110 510 506 259 667 668
V/C Ratio(X) 0.82 0.82 0.82 0.28 0.44 0.44 0.74 0.89 0.89 1.02 1.06 1.08
Avail Cap(c_a), veh/h 227 547 552 1006 1413 1364 110 510 506 259 667 668
HCM Platoon Ratio 0.67 0.67 0.67 1.00 1.00 1.00 0.33 0.33 0.33 1.00 1.00 1.00
Upstream Filter(I) 0.96 0.96 0.96 1.00 1.00 1.00 0.76 0.76 0.76 0.47 0.47 0.47
Uniform Delay (d), s/veh 44.1 36.6 36.6 8.7 2.4 2.4 48.0 43.4 43.4 42.0 30.5 30.5
Incr Delay (d2), s/veh 20.7 12.7 12.6 0.2 1.0 1.0 18.7 13.2 13.3 42.2 43.3 47.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.9 12.6 12.6 2.4 1.6 1.6 2.6 13.7 13.6 9.1 22.6 23.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 64.8 49.3 49.2 8.8 3.4 3.4 66.7 56.6 56.8 84.2 73.8 77.9
LnGrp LOS E D D A A A E E E F F F
Approach Vol, veh/h 1092 1511 983 1692
Approach Delay, s/veh 51.9 4.4 57.5 77.1
Approach LOS D A E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 84.7 18.0 31.8 66.7 34.0 8.8 41.0
Change Period (Y+Rc), s 3.5 6.0 3.5 * 5.7 6.0 * 6 3.5 * 5.7
Max Green Setting (Gmax), s 12.5 28.2 14.5 * 26 12.7 * 28 5.3 * 35
Max Q Clear Time (g_c+I1), s 13.3 12.0 18.0 28.1 10.0 27.2 7.0 41.0
Green Ext Time (p_c), s 0.0 4.6 0.0 0.0 0.2 0.4 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 47.5
HCM 6th LOS D

Notes
User approved pedestrian interval to be less than phase max green.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary 9th and Vineyard
6: Baker Ave & 8th St 2030 Plus Project Improvements AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 85 336 44 40 305 70 94 158 51 84 224 67
Future Volume (veh/h) 85 336 44 40 305 70 94 158 51 84 224 67
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 104 410 44 49 372 30 115 193 21 102 273 60
Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 288 642 69 120 572 609 201 271 522 435 492 108
Arrive On Green 0.38 0.38 0.38 0.38 0.38 0.38 0.33 0.33 0.33 0.33 0.33 0.33
Sat Flow, veh/h 944 1685 181 94 1502 1600 297 831 1598 1142 1506 331
Grp Volume(v), veh/h 104 0 454 421 0 30 308 0 21 102 0 333
Grp Sat Flow(s),veh/h/ln 944 0 1866 1597 0 1600 1128 0 1598 1142 0 1837
Q Serve(g_s), s 5.1 0.0 9.5 1.7 0.0 0.6 6.0 0.0 0.4 0.0 0.0 7.1
Cycle Q Clear(g_c), s 16.3 0.0 9.5 11.2 0.0 0.6 13.1 0.0 0.4 4.6 0.0 7.1
Prop In Lane 1.00 0.10 0.12 1.00 0.37 1.00 1.00 0.18
Lane Grp Cap(c), veh/h 288 0 710 692 0 609 472 0 522 435 0 600
V/C Ratio(X) 0.36 0.00 0.64 0.61 0.00 0.05 0.65 0.00 0.04 0.23 0.00 0.56
Avail Cap(c_a), veh/h 288 0 710 692 0 609 539 0 595 487 0 684
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 19.6 0.0 12.1 12.0 0.0 9.3 15.6 0.0 11.0 12.4 0.0 13.2
Incr Delay (d2), s/veh 0.8 0.0 1.9 1.5 0.0 0.0 2.3 0.0 0.0 0.3 0.0 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 3.3 2.8 0.0 0.1 2.9 0.0 0.1 0.7 0.0 2.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.4 0.0 14.0 13.6 0.0 9.4 17.9 0.0 11.0 12.7 0.0 14.1
LnGrp LOS C A B B A A B A B B A B
Approach Vol, veh/h 558 451 329 435
Approach Delay, s/veh 15.2 13.3 17.4 13.7
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 22.6 25.2 22.6 25.2
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 17.8 18.2 17.8 18.2
Max Q Clear Time (g_c+I1), s 15.1 18.3 9.1 13.2
Green Ext Time (p_c), s 0.5 0.0 1.5 1.1

Intersection Summary
HCM 6th Ctrl Delay 14.8
HCM 6th LOS B



HCM 6th Signalized Intersection Summary 9th and Vineyard
6: Baker Ave & 8th St 2030 Plus Project Improvements PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 322 50 44 330 109 39 200 35 37 199 73
Future Volume (veh/h) 80 322 50 44 330 109 39 200 35 37 199 73
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 0.99 0.99 0.99 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 82 332 40 45 340 39 40 206 10 38 205 43
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 380 578 70 156 581 556 157 351 379 516 362 76
Arrive On Green 0.35 0.35 0.35 0.35 0.35 0.35 0.24 0.24 0.24 0.24 0.24 0.24
Sat Flow, veh/h 963 1662 200 107 1669 1599 140 1476 1593 1126 1520 319
Grp Volume(v), veh/h 82 0 372 385 0 39 246 0 10 38 0 248
Grp Sat Flow(s),veh/h/ln 963 0 1862 1776 0 1599 1615 0 1593 1126 0 1839
Q Serve(g_s), s 2.6 0.0 5.5 0.4 0.0 0.6 0.8 0.0 0.2 0.0 0.0 4.0
Cycle Q Clear(g_c), s 8.5 0.0 5.5 5.9 0.0 0.6 4.9 0.0 0.2 0.7 0.0 4.0
Prop In Lane 1.00 0.11 0.12 1.00 0.16 1.00 1.00 0.17
Lane Grp Cap(c), veh/h 380 0 648 737 0 556 509 0 379 516 0 438
V/C Ratio(X) 0.22 0.00 0.57 0.52 0.00 0.07 0.48 0.00 0.03 0.07 0.00 0.57
Avail Cap(c_a), veh/h 484 0 848 922 0 728 891 0 735 767 0 848
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 12.6 0.0 9.0 9.0 0.0 7.4 11.4 0.0 9.9 10.1 0.0 11.3
Incr Delay (d2), s/veh 0.3 0.0 0.8 0.6 0.0 0.1 0.7 0.0 0.0 0.1 0.0 1.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 1.4 1.3 0.0 0.1 1.2 0.0 0.0 0.2 0.0 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.9 0.0 9.8 9.6 0.0 7.4 12.1 0.0 9.9 10.2 0.0 12.5
LnGrp LOS B A A A A A B A A B A B
Approach Vol, veh/h 454 424 256 286
Approach Delay, s/veh 10.4 9.4 12.0 12.2
Approach LOS B A B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 15.1 18.8 15.1 18.8
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 15.6 15.4 15.6 15.4
Max Q Clear Time (g_c+I1), s 6.9 10.5 6.0 7.9
Green Ext Time (p_c), s 0.8 1.1 1.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 10.7
HCM 6th LOS B



HCM 6th Signalized Intersection Summary 9th and Vineyard
6: Baker Ave & 8th St 2040 Plus Project Improvements AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 107 403 50 50 367 76 110 172 60 93 253 78
Future Volume (veh/h) 107 403 50 50 367 76 110 172 60 93 253 78
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 113 424 47 53 386 31 116 181 22 98 266 63
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 247 672 74 107 569 640 213 301 586 250 544 129
Arrive On Green 0.40 0.40 0.40 0.40 0.40 0.40 0.37 0.37 0.37 0.37 0.37 0.37
Sat Flow, veh/h 933 1679 186 101 1422 1600 353 820 1599 1133 1483 351
Grp Volume(v), veh/h 113 0 471 439 0 31 297 0 22 98 0 329
Grp Sat Flow(s),veh/h/ln 933 0 1865 1523 0 1600 1173 0 1599 1133 0 1834
Q Serve(g_s), s 7.1 0.0 12.2 3.7 0.0 0.7 6.8 0.0 0.5 5.0 0.0 8.3
Cycle Q Clear(g_c), s 23.0 0.0 12.2 15.8 0.0 0.7 15.1 0.0 0.5 20.1 0.0 8.3
Prop In Lane 1.00 0.10 0.12 1.00 0.39 1.00 1.00 0.19
Lane Grp Cap(c), veh/h 247 0 746 676 0 640 514 0 586 250 0 672
V/C Ratio(X) 0.46 0.00 0.63 0.65 0.00 0.05 0.58 0.00 0.04 0.39 0.00 0.49
Avail Cap(c_a), veh/h 247 0 746 676 0 640 514 0 586 250 0 672
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.5 0.0 14.4 14.7 0.0 11.0 17.1 0.0 12.2 25.7 0.0 14.7
Incr Delay (d2), s/veh 1.3 0.0 1.7 2.2 0.0 0.0 1.6 0.0 0.0 1.0 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.5 0.0 4.6 4.1 0.0 0.2 3.3 0.0 0.2 1.3 0.0 3.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 26.8 0.0 16.2 16.9 0.0 11.0 18.7 0.0 12.2 26.7 0.0 15.2
LnGrp LOS C A B B A B B A B C A B
Approach Vol, veh/h 584 470 319 427
Approach Delay, s/veh 18.2 16.5 18.3 17.9
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 29.0 31.0 29.0 31.0
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 22.0 24.0 22.0 24.0
Max Q Clear Time (g_c+I1), s 17.1 25.0 22.1 17.8
Green Ext Time (p_c), s 0.8 0.0 0.0 1.4

Intersection Summary
HCM 6th Ctrl Delay 17.7
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.



HCM 6th Signalized Intersection Summary 9th and Vineyard
6: Baker Ave & 8th St 2040 Plus Project Improvements PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 116 427 61 52 383 190 50 211 41 42 222 97
Future Volume (veh/h) 116 427 61 52 383 190 50 211 41 42 222 97
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1800 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900
Adj Flow Rate, veh/h 120 440 54 54 395 78 52 218 12 43 229 69
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 0 0 0 0 0 0 0 0 0 0 0
Cap, veh/h 322 705 86 129 644 680 135 375 444 273 389 117
Arrive On Green 0.42 0.42 0.42 0.42 0.42 0.42 0.28 0.28 0.28 0.28 0.28 0.28
Sat Flow, veh/h 885 1658 204 103 1516 1601 159 1350 1596 1102 1398 421
Grp Volume(v), veh/h 120 0 494 449 0 78 270 0 12 43 0 298
Grp Sat Flow(s),veh/h/ln 885 0 1862 1619 0 1601 1509 0 1596 1102 0 1820
Q Serve(g_s), s 6.0 0.0 9.8 1.0 0.0 1.4 1.4 0.0 0.3 1.7 0.0 6.7
Cycle Q Clear(g_c), s 17.0 0.0 9.8 10.9 0.0 1.4 8.1 0.0 0.3 9.7 0.0 6.7
Prop In Lane 1.00 0.11 0.12 1.00 0.19 1.00 1.00 0.23
Lane Grp Cap(c), veh/h 322 0 791 773 0 680 511 0 444 273 0 506
V/C Ratio(X) 0.37 0.00 0.62 0.58 0.00 0.11 0.53 0.00 0.03 0.16 0.00 0.59
Avail Cap(c_a), veh/h 359 0 869 843 0 747 718 0 643 411 0 733
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 17.9 0.0 10.6 10.3 0.0 8.2 14.6 0.0 12.4 19.5 0.0 14.7
Incr Delay (d2), s/veh 0.7 0.0 1.2 0.9 0.0 0.1 0.9 0.0 0.0 0.3 0.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 0.0 3.1 2.5 0.0 0.3 2.0 0.0 0.1 0.4 0.0 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 18.6 0.0 11.8 11.2 0.0 8.3 15.5 0.0 12.4 19.7 0.0 15.8
LnGrp LOS B A B B A A B A B B A B
Approach Vol, veh/h 614 527 282 341
Approach Delay, s/veh 13.1 10.7 15.4 16.3
Approach LOS B B B B

Timer - Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 20.1 27.1 20.1 27.1
Change Period (Y+Rc), s 7.0 7.0 7.0 7.0
Max Green Setting (Gmax), s 19.0 22.0 19.0 22.0
Max Q Clear Time (g_c+I1), s 10.1 19.0 11.7 12.9
Green Ext Time (p_c), s 1.0 1.1 1.1 2.0

Intersection Summary
HCM 6th Ctrl Delay 13.4
HCM 6th LOS B



Appendix E: 
Freeway Off-Ramp Queuing 
Worksheets



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 189 360 768 1271
v/c Ratio 0.54 0.79 0.30 0.51
Control Delay 38.7 31.8 5.8 7.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 38.7 31.8 5.8 7.7
Queue Length 50th (ft) 108 124 72 151
Queue Length 95th (ft) 153 200 147 295
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 694 748 2519 2502
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.27 0.48 0.30 0.51

Intersection Summary



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2023 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 233 222 216 1153 484 1030
v/c Ratio 0.70 0.52 0.50 0.66 0.83 0.41
Control Delay 47.2 15.7 14.8 28.9 41.2 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.2 15.7 14.8 28.9 41.2 6.0
Queue Length 50th (ft) 143 41 35 207 271 112
Queue Length 95th (ft) 217 110 101 #346 365 175
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 416 497 503 1741 697 2526
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.45 0.43 0.66 0.69 0.41

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 224 410 1028 884
v/c Ratio 0.50 0.82 0.45 0.39
Control Delay 32.5 37.7 9.5 9.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 32.5 37.7 9.5 9.1
Queue Length 50th (ft) 118 186 144 119
Queue Length 95th (ft) 165 265 250 207
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 613 644 2307 2290
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.37 0.64 0.45 0.39

Intersection Summary



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2023 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 193 189 177 1400 226 831
v/c Ratio 0.63 0.56 0.45 0.51 0.85 0.32
Control Delay 45.1 29.5 13.1 13.8 68.3 4.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.1 29.5 13.1 13.8 68.3 4.9
Queue Length 50th (ft) 120 81 24 171 140 71
Queue Length 95th (ft) 175 141 77 260 #265 138
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 662 673 704 2737 275 2587
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.28 0.25 0.51 0.82 0.32

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 279 479 909 1607
v/c Ratio 0.53 0.84 0.42 0.75
Control Delay 29.8 36.2 11.5 18.3
Queue Delay 0.0 0.0 0.0 0.4
Total Delay 29.8 36.2 11.5 18.7
Queue Length 50th (ft) 142 220 143 357
Queue Length 95th (ft) 188 302 242 #602
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 694 720 2148 2131
Starvation Cap Reductn 0 0 0 143
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.40 0.67 0.42 0.81

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2030 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 273 259 252 1329 636 1311
v/c Ratio 0.76 0.65 0.62 0.95 0.94 0.53
Control Delay 49.5 30.0 28.8 49.3 50.8 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3
Total Delay 49.5 30.0 28.8 49.3 50.8 8.1
Queue Length 50th (ft) 167 106 96 ~315 368 180
Queue Length 95th (ft) 255 194 178 #436 #595 250
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 416 453 456 1395 697 2467
Starvation Cap Reductn 0 0 0 0 0 515
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.57 0.55 0.95 0.91 0.67

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 230 543 1267 1202
v/c Ratio 0.40 0.92 0.62 0.60
Control Delay 25.6 50.3 15.2 15.0
Queue Delay 0.0 0.0 0.3 0.0
Total Delay 25.6 50.3 15.6 15.0
Queue Length 50th (ft) 104 289 268 251
Queue Length 95th (ft) 169 #495 338 317
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 613 616 2031 2014
Starvation Cap Reductn 0 0 274 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.38 0.88 0.72 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2030 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 237 233 215 1741 329 1041
v/c Ratio 0.67 0.62 0.54 0.68 1.20 0.42
Control Delay 42.8 35.8 23.9 18.8 155.8 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.8 35.8 23.9 18.8 155.8 7.0
Queue Length 50th (ft) 144 126 75 264 ~254 117
Queue Length 95th (ft) 202 189 134 391 #423 215
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 662 669 674 2547 275 2469
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.36 0.35 0.32 0.68 1.20 0.42

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 279 509 944 1615
v/c Ratio 0.50 0.86 0.45 0.78
Control Delay 27.8 37.9 12.6 20.2
Queue Delay 0.0 0.0 0.0 0.4
Total Delay 27.8 37.9 12.6 20.6
Queue Length 50th (ft) 137 241 163 390
Queue Length 95th (ft) 188 340 253 #614
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 694 715 2081 2064
Starvation Cap Reductn 0 0 0 112
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.40 0.71 0.45 0.83

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2030 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 281 269 261 1338 640 1314
v/c Ratio 0.77 0.66 0.64 0.98 0.94 0.54
Control Delay 49.8 30.6 29.5 53.9 51.5 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3
Total Delay 49.8 30.6 29.5 53.9 51.5 8.3
Queue Length 50th (ft) 169 112 101 ~334 372 191
Queue Length 95th (ft) 265 204 188 #441 #600 250
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 416 455 456 1371 697 2452
Starvation Cap Reductn 0 0 0 0 0 495
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.59 0.57 0.98 0.92 0.67

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 230 555 1281 1240
v/c Ratio 0.39 0.93 0.64 0.62
Control Delay 25.3 51.9 15.7 15.7
Queue Delay 0.0 0.0 0.4 0.0
Total Delay 25.3 51.9 16.1 15.7
Queue Length 50th (ft) 104 301 273 263
Queue Length 95th (ft) 169 #514 344 332
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 613 615 2012 1995
Starvation Cap Reductn 0 0 272 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.38 0.90 0.74 0.62

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2030 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 243 234 218 1744 357 1049
v/c Ratio 0.67 0.62 0.54 0.69 1.30 0.43
Control Delay 42.8 35.6 23.9 19.2 193.7 7.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.8 35.6 23.9 19.2 193.7 7.3
Queue Length 50th (ft) 147 128 77 267 ~291 121
Queue Length 95th (ft) 206 189 135 396 #467 221
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 662 669 674 2528 275 2456
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.37 0.35 0.32 0.69 1.30 0.43

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 402 586 1003 1852
v/c Ratio 0.68 0.92 0.46 0.85
Control Delay 33.9 47.0 11.9 21.9
Queue Delay 0.0 0.0 0.0 1.5
Total Delay 33.9 47.0 11.9 23.5
Queue Length 50th (ft) 208 287 180 500
Queue Length 95th (ft) 313 #498 228 624
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 632 668 2193 2175
Starvation Cap Reductn 0 0 0 166
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.64 0.88 0.46 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2040 AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 300 285 278 1492 651 1620
v/c Ratio 0.90 0.79 0.73 0.88 0.94 0.60
Control Delay 68.7 46.9 38.0 36.6 52.9 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.6
Total Delay 68.7 46.9 38.0 36.6 52.9 7.5
Queue Length 50th (ft) 194 150 122 306 383 210
Queue Length 95th (ft) #352 #292 #238 #401 #611 261
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 342 366 388 1692 704 2701
Starvation Cap Reductn 0 0 0 0 0 608
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.78 0.72 0.88 0.92 0.77

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 235 563 1383 1474
v/c Ratio 0.35 0.87 0.68 0.73
Control Delay 22.2 41.2 18.5 20.2
Queue Delay 0.0 0.0 0.5 0.2
Total Delay 22.2 41.2 19.0 20.4
Queue Length 50th (ft) 101 300 322 363
Queue Length 95th (ft) 151 428 434 487
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 752 726 2038 2020
Starvation Cap Reductn 0 0 250 107
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.31 0.78 0.77 0.77

Intersection Summary



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2040 PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 250 244 230 2192 376 1297
v/c Ratio 0.84 0.78 0.61 0.87 0.86 0.47
Control Delay 64.0 52.4 25.7 25.5 55.7 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3
Total Delay 64.0 52.4 25.7 25.5 55.7 5.1
Queue Length 50th (ft) 161 143 67 424 223 129
Queue Length 95th (ft) #293 #270 151 502 #370 162
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 310 324 386 2533 464 2785
Starvation Cap Reductn 0 0 0 0 0 761
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.75 0.60 0.87 0.81 0.64

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 402 616 1038 1859
v/c Ratio 0.65 0.95 0.48 0.87
Control Delay 32.5 52.0 12.7 23.6
Queue Delay 0.0 0.0 0.0 2.4
Total Delay 32.5 52.0 12.7 26.0
Queue Length 50th (ft) 208 321 188 504
Queue Length 95th (ft) 313 #549 239 629
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 632 663 2148 2130
Starvation Cap Reductn 0 0 0 165
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.64 0.93 0.48 0.95

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2040 Plus Project AM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 311 295 283 1501 655 1623
v/c Ratio 0.92 0.81 0.74 0.90 0.95 0.60
Control Delay 71.8 48.2 38.5 38.0 53.5 7.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.6
Total Delay 71.8 48.2 38.5 38.0 53.5 7.6
Queue Length 50th (ft) 204 158 126 309 387 210
Queue Length 95th (ft) #371 #308 #246 #406 #617 262
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 342 368 388 1674 704 2691
Starvation Cap Reductn 0 0 0 0 0 607
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.80 0.73 0.90 0.93 0.78

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
12: Vineyard Ave & I-10 WB Ramps 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 235 575 1397 1511
v/c Ratio 0.35 0.88 0.69 0.76
Control Delay 21.9 41.8 19.1 21.2
Queue Delay 0.0 0.0 0.5 0.2
Total Delay 21.9 41.8 19.6 21.4
Queue Length 50th (ft) 99 308 334 385
Queue Length 95th (ft) 151 #450 441 508
Internal Link Dist (ft) 734 48 217
Turn Bay Length (ft) 175
Base Capacity (vph) 752 726 2019 2001
Starvation Cap Reductn 0 0 239 95
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.31 0.79 0.78 0.79

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 9th and Vineyard
13: Vineyard Ave & I-10 EB Ramps 2040 Plus Project PM Peak Hour - PCE

Fehr & Peers Synchro 11 Report

Lane Group EBL EBT EBR NBT SBL SBT
Lane Group Flow (vph) 252 249 233 2195 404 1305
v/c Ratio 0.85 0.80 0.62 0.88 0.90 0.47
Control Delay 64.6 54.2 26.6 26.6 59.9 4.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3
Total Delay 64.6 54.2 26.6 26.6 59.9 5.1
Queue Length 50th (ft) 162 149 70 425 245 131
Queue Length 95th (ft) #297 #281 156 504 #413 163
Internal Link Dist (ft) 876 311 406
Turn Bay Length (ft) 420 390 300
Base Capacity (vph) 310 324 385 2494 464 2783
Starvation Cap Reductn 0 0 0 0 0 758
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.81 0.77 0.61 0.88 0.87 0.64

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Appendix F: 
Peak Hour Signal Warrants 



Intersection 6 Project 9th and Vineyard
Major Street 8th St Scenario Opening Year (2030) Plus Project (Non-PCE)
Minor Street Baker Ave Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 94 82 83 40 North/South
Through 156 222 325 301 x East/West
Right 51 64 44 70
Total 301 368 452 411

Major Street Minor Street Warrant Met
8th St Baker Ave

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 863 368
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 6 Project 9th and Vineyard
Major Street 8th St Scenario Opening Year (2030) Plus Project (Non-PCE)
Minor Street Baker Ave Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 39 37 80 43 North/South
Through 199 197 318 320 x East/West
Right 34 71 49 104
Total 272 305 447 467

Major Street Minor Street Warrant Met
8th St Baker Ave

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 914 305
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 6 Project 9th and Vineyard
Major Street 8th St Scenario Future Year (2040) Plus Project (Non-PCE)
Minor Street Baker Ave Peak Hour AM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 110 91 104 50 North/South
Through 170 250 395 362 x East/West
Right 60 75 50 76
Total 340 416 549 488

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,037 416

Major Street Minor Street
Warrant Met

8th St Baker Ave
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Intersection 6 Project 9th and Vineyard
Major Street 8th St Scenario Future Year (2040) Plus Project (Non-PCE)
Minor Street Baker Ave Peak Hour PM

Turn Movement Volumes Major Street Direction
NB SB EB WB

Left 50 42 116 50 North/South
Through 210 220 422 376 x East/West
Right 40 94 60 182
Total 300 356 598 608

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Number of Approach Lanes 1 1
YES

Traffic Volume (VPH) * 1,206 356

Major Street Minor Street
Warrant Met

8th St Baker Ave
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Figure 4C-3.  Warrant 3, Peak Hour

* Note:   150 vph applies as the lower threshold volume for a minor-street 
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2012
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Appendix L
Native American Consultation



May 21, 2020 

San Manuel Band of Mission Indians 
Jessica Mauck, Director of 
Cultural Resources 
26569 Community Center Drive 
Highland, CA, 92346 

10500 Civic Center Drive I Rancho Cucamonga, CA 91730 909.477.2700 I www.CityofRC.us 

CERTIFIED MAIL RECEIPT#: 9214 8901 0661540001511706 41 

SUBJECT: Tribal Consultation Request for 9th and Vineyard Development DRC2O19-OO742 

The City of Rancho Cucamonga is processing an application for a General Plan Amendment as described 
below. In accordance with SB18, the purpose of this notice is to determine whether your tribe desires 
consultation regarding the proposed project. Native Americans are important to the planning process. 

PROJECT: 

ENVIRONMENTAL ASSESSMENT AND GENERAL PLAN AMENDMENT DRC2019-00851 -
PANATTONI DEVELOPMENT: A request to amend the existing land use designation from General 
Industrial to Industrial park related to the proposed construction of three (3) industrial buildings on roughly 
47 acres of land that will include approximately 1,037,467 square feet of warehouse space located south 
of 9th Street, west of Vineyard Avenue, east of Baker Avenue, and north of the Burlington Northern Santa 
Fe (BNSF) railway. The project is comprised of nine APN's: 0207-271-25, 0207-271-27, 0207-271-39, 
0202-271-40, 0207-271-89, 0207-271-93, 0207-271-94, 0207-271-96, 0207-271-97. The General Plan 
Amendment area occurs on APN No's.: 0207-271-39, 0207-271-40, and a portion of 0207-271-25. 

RELATED PROJECTS/APPLICATIONS: 

• Tentative Parcel Map SUBTPM20173 - consolidating nine existing parcels into four parcels 

• Zoning Map Amendment DRC2019-00852 - amend the existing zoning designation of a portion of the 
project site from General Industrial to Industrial Park 

• Design Review DRC2019-00742- construction of three industrial buildings on roughly 47 acres of land 
that will include 1,037,467 square feet of warehouse space and 13,000 square feet of ancillary office 
space, and associated parking and landscape improvements. 

• Certificate of Appropriateness DRC2019-00854 - review and restoration of a historic structure on the 
property at 8803 Baker Avenue 



TRIBAL CONSULTATION REQUEST 
··cASE FILE# Design Review DRC2019-00742, Tentative Parcel Map SUBTPM20173, General Plan 
Amendment DRC2019-00851, Zoning Map Amendment DRC2019-00852, Certificate of Appropriateness 
DRC2019-00854 

PROJECT APPLICANT CONTACT PERSON: 

Panattoni Development Company, Inc. 
Attn: Michael Sizemore, Development Manager 
2442 Dupont Drive 
Irvine, CA 92612 

PROJECT DESCRIPTION: 

The project area is identified on the attached map. Panattoni Development Company is proposing to 
develop the site with three concrete tilt-up industrial buildings that will include a total of 1,037,476 square 
feet of warehouse space and roughly 13,000 square feet of ancillary office space. The General Plan 
Amendment will change the current land use designation from General Industrial to Industrial park. This 
applies to roughly 7 acres located near the southwest area of the project site, along Baker Avenue. The 
site is currently split between both land use designations and the amendment will create a consistent 
designation for that portion of the site. Additionally, the proposal to amend the General Industrial 
designation to Industrial Park will result in a lower intensity land use for the industrial project. 

The entitlement process will require review and approval from the City's Design Review Committee, the 
Planning Commission, and the City Council. Construction is anticipated to have a duration of 15 months 
and will be completed in one phase. 

The City is interested in receiving input from your community regarding any concerns related to the 
proposed project. Please inform us of any areas of cultural significance in the project area that we should 
take into account. This letter may be followed shortly by a telephone call to discuss any issues/comments 
that you may have. The City requests to receive your comments by August 10, 2020. 

If you have any questions or comments, please contact me at (909) 477-2750 ext. 4312 or in writing by 
email at david.eoff@cityofrc.us or by mail at 10500 Civic Center Drive, Rancho Cucamonga, CA 91730. 

Sincerely, 

David F. Eoff IV 
Senior Planner, Planning Department 

Attachments: Vicinity Map/Aerial Photo of the Project Site 



From: Jessica Mauck
To: Eoff, David
Subject: DRC2019-00742: 9th and Vineyard Development
Date: Friday, June 19, 2020 9:27:31 PM
Attachments: image001.png

image0189a7.PNG
SKM_C45820052113430.pdf

 CAUTION: This email is from outside our Corporate network. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Hi David,
 
Thank you for contacting the San Manuel Band of Mission Indians (SMBMI) regarding the above
referenced project. SMBMI appreciates the opportunity to review the attached project
documentation, which was received by our Cultural Resources Management Department on 21 May
2020, pursuant to CEQA (as amended, 2015) and CA PRC 21080.3.1. Though the Governor’s office
signed EO N-54-20 that effectively eliminated consultation timeline requirements pursuant to CEQA
for a period of 60 days (April 22 – June 22), our offices have done our best to honor the 30 day
timeline, and hope this response finds you well.
 
The proposed project area exists within Serrano ancestral territory and, therefore, is of interest to
the Tribe. However, due to the nature and location of the proposed project, and given the CRM
Department’s present state of knowledge, SMBMI does not have any concerns with the project’s
implementation, as planned, at this time. As a result, SMBMI requests that the following language be
made a part of the project/permit/plan conditions:
 
CUL MMs

1.      In the event that cultural resources are discovered during project activities, all work in the
immediate vicinity of the find (within a 60-foot buffer) shall cease and a qualified
archaeologist meeting Secretary of Interior standards shall be hired to assess the find. Work
on the other portions of the project outside of the buffered area may continue during this
assessment period. Additionally, the San Manuel Band of Mission Indians Cultural Resources
Department (SMBMI) shall be contacted, as detailed within TCR-1, regarding any pre-contact
finds and be provided information after the archaeologist makes his/her initial assessment of
the nature of the find, so as to provide Tribal input with regards to significance and
treatment.
 

2.      If significant pre-contact cultural resources, as defined by CEQA (as amended, 2015), are
discovered and avoidance cannot be ensured, the archaeologist shall develop a Monitoring
and Treatment Plan, the drafts of which shall be provided to SMBMI for review and
comment, as detailed within TCR-1. The archaeologist shall monitor the remainder of the
project and implement the Plan accordingly.
 

3.      If human remains or funerary objects  are encountered during any activities associated with
the project, work in the immediate vicinity (within a 100-foot buffer of the find) shall cease
and the County Coroner shall be contacted pursuant to State Health and Safety Code
§7050.5 and that code enforced for the duration of the project. 

TCR MMs
1.      The San Manuel Band of Mission Indians Cultural Resources Department (SMBMI) shall be

contacted, as detailed in CR-1, of any pre-contact cultural resources discovered during
project implementation, and be provided information regarding the nature of the find, so as

mailto:JMauck@sanmanuel-nsn.gov
mailto:David.Eoff@cityofrc.us





























to provide Tribal input with regards to significance and treatment. Should the find be
deemed significant, as defined by CEQA (as amended, 2015), a cultural resources Monitoring
and Treatment Plan shall be created by the archaeologist, in coordination with SMBMI, and
all subsequent finds shall be subject to this Plan. This Plan shall allow for a monitor to be
present that represents SMBMI for the remainder of the project, should SMBMI elect to
place a monitor on-site.
 

2.      Any and all archaeological/cultural documents created as a part of the project (isolate
records, site records, survey reports, testing reports, etc.) shall be supplied to the applicant
and Lead Agency for dissemination to SMBMI. The Lead Agency and/or applicant shall, in
good faith, consult with SMBMI throughout the life of the project. 

 
Note:  San Manuel Band of Mission Indians realizes that there may be additional tribes claiming
cultural affiliation to the area; however, San Manuel Band of Mission Indians can only speak for itself.
The Tribe has no objection if the agency, developer, and/or archaeologist wishes to consult with other
tribes in addition to SMBMI and if the Lead Agency wishes to revise the conditions to recognize
additional tribes.
 
Please provide the final copy of the project/permit/plan conditions so that SMBMI may review the
included language. This communication concludes SMBMI’s input on this project, at this time, and
no additional consultation pursuant to CEQA is required unless there is an unanticipated discovery of
cultural resources during project implementation. If you should have any further questions with
regard to this matter, please do not hesitate to contact me at your convenience, as I will be your
Point of Contact (POC) for SMBMI with respect to this project.
 
Respectfully,
 
 

 

Jessica Mauck
DIRECTOR OF CULTURAL RESOURCES MANAGEMENT
O: (909) 864-8933 x3249
M: (909) 725-9054
26569 Community Center Dr  Highland California 92346

 
 

From: Melissa Magnant 
Sent: Thursday, May 21, 2020 3:55 PM
To: Jessica Mauck
Subject: FW: Message from KM_C458
 
 
 

SANI MANUEL 
BAND OF MISSION INDIANS 

https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.sanmanuel-nsn.gov%2F&data=02%7C01%7Cdavid.eoff%40cityofrc.us%7C62c6388292de4f6935eb08d814d23aec%7C4b433582df6c4498ac682ba6de5d8261%7C0%7C0%7C637282240491998177&sdata=9x4TIP8Mpgk%2BCW5T0OaVBnCWMDQsq2ryDyiewapwI%2FM%3D&reserved=0


 

Melissa Magnant
SR ADMIN ASST - CRM
O: (909) 864-8933
Internal: 50-2025
M: (909) 649-5785
26569 Community Center Dr  Highland California 92346

 
 
From: 2ndfloorC458@sanmanuel-nsn.gov <2ndfloorC458@sanmanuel-nsn.gov> 
Sent: Thursday, May 21, 2020 2:43 PM
To: Melissa Magnant <Melissa.Magnant@sanmanuel-nsn.gov>
Subject: Message from KM_C458
 
 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR
ENTITY TO WHICH IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT
IS PRIVILEGED, CONFIDENTIAL AND EXEMPT FROM DISCLOSURE UNDER
APPLICABLE LAW. If the reader of this message is not the intended recipient or agent
responsible for delivering the message to the intended recipient, you are hereby notified that
any dissemination or copying of this communication is strictly prohibited. If you have
received this electronic transmission in error, please delete it from your system without
copying it and notify the sender by reply e-mail so that the email address record can be
corrected. Thank You

SAN MAINUEL 
ai\NDOF f,·, T MISS lQl\l 'NDIANS 

https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.sanmanuel-nsn.gov%2F&data=02%7C01%7Cdavid.eoff%40cityofrc.us%7C62c6388292de4f6935eb08d814d23aec%7C4b433582df6c4498ac682ba6de5d8261%7C0%7C0%7C637282240491998177&sdata=9x4TIP8Mpgk%2BCW5T0OaVBnCWMDQsq2ryDyiewapwI%2FM%3D&reserved=0
mailto:2ndfloorC458@sanmanuel-nsn.gov
mailto:2ndfloorC458@sanmanuel-nsn.gov
mailto:Melissa.Magnant@sanmanuel-nsn.gov


From: Jessica Mauck
To: Eoff, David
Subject: SB18: 9th and Vinyard
Date: Wednesday, July 1, 2020 9:12:07 PM
Attachments: image001.png

image8a4167.PNG
SKM_C45820060312460.pdf

 CAUTION: This email is from outside our Corporate network. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Hi David,
 
I wanted to let you know that SMBMI received the SB18 notice for this project and, in line with the
CEQA response sent 2 weeks ago, the Tribe does not have concerns with the GPA and does not elect
to consult on this project with the City.
 
Best,
 
 

 

Jessica Mauck
DIRECTOR OF CULTURAL RESOURCES MANAGEMENT
O: (909) 864-8933 x3249
M: (909) 725-9054
26569 Community Center Dr  Highland California 92346

 
 

From: Melissa Magnant 
Sent: Wednesday, June 3, 2020 3:31 PM
To: Jessica Mauck
Subject: FW: Message from KM_C458
 
 
 

 

Melissa Magnant
SR ADMIN ASST - CRM
O: (909) 864-8933
Internal: 50-2025
M: (909) 649-5785
26569 Community Center Dr  Highland California 92346

SANI MANUEL 
BAND OF MISSION INDIANS 

mailto:JMauck@sanmanuel-nsn.gov
mailto:David.Eoff@cityofrc.us
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.sanmanuel-nsn.gov%2F&data=02%7C01%7Cdavid.eoff%40cityofrc.us%7C1c138675d03a475555fd08d81e3e1281%7C4b433582df6c4498ac682ba6de5d8261%7C0%7C0%7C637292599258711973&sdata=xM%2BrHPnfuG4fb%2FUadl7D9EkSM7Fj1M5yP9rYzLNSpkM%3D&reserved=0













 
 
From: 2ndfloorC458@sanmanuel-nsn.gov <2ndfloorC458@sanmanuel-nsn.gov> 
Sent: Wednesday, June 3, 2020 1:46 PM
To: Melissa Magnant <Melissa.Magnant@sanmanuel-nsn.gov>
Subject: Message from KM_C458
 
 

THIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE INDIVIDUAL OR
ENTITY TO WHICH IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT
IS PRIVILEGED, CONFIDENTIAL AND EXEMPT FROM DISCLOSURE UNDER
APPLICABLE LAW. If the reader of this message is not the intended recipient or agent
responsible for delivering the message to the intended recipient, you are hereby notified that
any dissemination or copying of this communication is strictly prohibited. If you have
received this electronic transmission in error, please delete it from your system without
copying it and notify the sender by reply e-mail so that the email address record can be
corrected. Thank You

SAN MAINUEL 
MNDOF Tr~r MIS5 lQl\l ~DIANo 

https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.sanmanuel-nsn.gov%2F&data=02%7C01%7Cdavid.eoff%40cityofrc.us%7C1c138675d03a475555fd08d81e3e1281%7C4b433582df6c4498ac682ba6de5d8261%7C0%7C0%7C637292599258721967&sdata=H8Ho2XS53%2FMf4z7n7oQjAAfQCiRCKEVKUHQ1yAfagQE%3D&reserved=0
mailto:2ndfloorC458@sanmanuel-nsn.gov
mailto:2ndfloorC458@sanmanuel-nsn.gov
mailto:Melissa.Magnant@sanmanuel-nsn.gov
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Eoff, David

From: Gabrieleno Administration <admin@gabrielenoindians.org>
Sent: Monday, August 31, 2020 10:53 AM
To: Eoff, David
Subject: Re: FW: 9th and Vineyard Development - Rancho Cucamonga DRC2019-00742

 CAUTION: This email is from outside our Corporate network. Do not click links or open attachments unless you  
recognize the sender and know the content is safe.   

Hello David   
 
Thank you for your email. It is okay to use our proposed mitigations for the project. There will be no need for 
consultation.  
 
Thank you  
 
Sincerely, 
 
Brandy Salas  
 
Admin Specialist 
Gabrieleno Band of Mission Indians - Kizh Nation 
PO Box 393 
Covina, CA  91723 
Office: 844-390-0787 
website:  www.gabrielenoindians.org  
 

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.

 
 
The region where Gabrieleño culture thrived for more than eight centuries encompassed most of Los Angeles County, more than half 
of Orange County and portions of Riverside and San Bernardino counties. It was the labor of the Gabrieleño who built the missions, 
ranchos and the pueblos of Los Angeles. They were trained in the trades, and they did the construction and maintenance, as well as the 
farming and managing of herds of livestock. “The Gabrieleño are the ones who did all this work, and they really are the foundation of 
the early economy of the Los Angeles area “ . “That’s a contribution that Los Angeles has not recognized--the fact that in its early 
decades, without the Gabrieleño, the community simply would not have survived.” 
 
 
On Tue, Aug 25, 2020 at 4:36 PM Eoff, David <David.Eoff@cityofrc.us> wrote: 

Hello, 

  

GI 
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Hope all is well. I am following up on the request below.  If the attached mitigations are acceptable for the 9th and 
Vineyard project, please let me know and we’ll make sure they are included with the environmental review. If not and 
you would prefer to have a consultation on the project, please let me know a date and time that works for you.  Thank 
you for your time and consideration.  If you have any questions, please don’t hesitate to give me a call.  Thank you.  

  

  

__________________________________________ 

David F. Eoff IV | Senior Planner 

City of Rancho Cucamonga | Planning Department  

10500 Civic Center Drive, Rancho Cucamonga, CA 91730 

Ph: (909) 774-4312 | Email: david.eoff@cityofrc.us 

City Hall Hours: Mon-Thurs 7:00am-6:00pm 

  

  

  

  

From: Eoff, David  
Sent: Monday, August 17, 2020 11:17 AM 
To: admin@gabrielenoindians.org 
Subject: 9th and Vineyard Development ‐ Rancho Cucamonga DRC2019‐00742 

  

Good Morning Andrew and Brandy, 

  

I hope this email finds you both well.  I am reaching out to you in response to the proposed project for a new industrial 
complex, commonly referred to as 9th and Vineyard (DRC2019‐00742). The project is located south of 9th Street, west of 
Vineyard Avenue, and east of Baker Avenue, and north of Burlington Northern Santa Fe railway, in the city of Rancho 
Cucamonga.  We’ve received correspondence from your office in response to the City’s request for consultation 
regarding CEQA compliance with AB 52 and SB 18. Thank you for your response.  In the past we have processed 
projects similar to the 9th and Vineyard proposal that also required tribal consultation. The result of the consultation 
included a list of mitigations that were incorporated into the environmental review and were required as part of the 
overall project.   
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I’ve attached a copy of these mitigations for a previous project. In place of the consultation request, would you be 
willing to accept these mitigations for the 9th and Vineyard project also?  The applicant for 9th and Vineyard is preparing 
a full EIR that is analyzing all aspects of the environmental review, and is willing to incorporate these mitigations as part 
of the cultural resources section of the EIR.  If this is acceptable to you, please let me know. I’ve also attached a copy of 
the consultation request with information on the project for reference.  If you have any questions or concerns, please 
feel free to give me a call at 909‐774‐4312 or send me an email.  Thanks for your time and I look forward to hearing 
from you.   

  

  

__________________________________________ 

David F. Eoff IV | Senior Planner 

City of Rancho Cucamonga | Planning Department  

10500 Civic Center Drive, Rancho Cucamonga, CA 91730 

Ph: (909) 774-4312 | Email: david.eoff@cityofrc.us 

City Hall Hours: Mon-Thurs 7:00am-6:00pm 

  

  



 

 

 

 

Most Important Things for Agencies to Know About AB52: 

 

• An EIR, MND, or ND can not be certified until AB-52 tribal consultation has concluded. 

• Agreed mitigation measures with the tribe, MUST be recommended for inclusion in the 

environmental document. 

• Signature confirming acceptance of these mitigation measures recommended by our Tribal 

Government is required within 14 days of receipt to conclude AB52 consultation.  

  

Tribal Cultural Resources Mitigation Measures within Kizh Nation Tribal Territory: 

 
Note: To avoid compliance issues with the following laws, all Native American Monitoring shall be conducted by 

a documented lineal descendant from the ancestral Tribe of the project area (NAGPRA Law 10.14) 

 

• The Native American Graves Protection and Repatriation Act (NAGPRA), 

Public Law - 101-601, 25 U.S.C. 3001 et seq., 104 Stat. 3048. 

• CEQA Guidelines Section15064.5, PRC 5097.98 (d)(1). 

• The United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP). 

 
If you are receiving these measures, The Gabrieleño Band of Mission Indians Kizh -Nation are the direct 
lineal descendants of your project area. The Kizh Nation ONLY responds and consults on projects within 
their ANCESTRAL tribal territory. Therefore, to remain in compliance with above referenced laws and to 

enable our Tribe with the ability to protect and preserve our last remaining and irreplaceable Tribal 
Cultural Resources, it is recommended that the project applicant retain a qualified professional tribal 
monitor/consultant from the Gabrieleño Band of Mission Indians Kizh -Nation. The Kizh Nation possesses 
Tribal archives including documented historical information as well as multiple members who possess 
unique knowledge derived from oral tradition passed down through generations of the Tribe in order to 
provide the expertise needed to identify whether a project is located within a culturally sensitive area given 
its proximity to village areas, commerce areas, recreation areas, ceremonial areas, and burial locations. 
 
Native American Heritage Commission (NAHC) Guidelines for Native American Monitors/Consultants 

(approved 9/13/05): By acting as a liaison between Native American, archaeologist, developers, contactors and 

public agency, a Native American monitor/consultant can ensure that cultural features are treated 

appropriately from the Native American point of view. This can help others involved in a project to 

coordinate mitigation measures. These guidelines are intended to provide prospective monitors/consultants, and 

people who hire monitors/consultants, with an understanding of the scope and extant of knowledge that should 

be expected. 

 
Mitigation Guidelines for Tribal Cultural Resources (TCRs): CEQA now defines TCRs as an independent 

element separate from archaeological resources. Environmental documents shall address a separate Tribal 

Cultural Resources section that includes a thorough analysis of the impacts to only TCRs and includes separate 

and independent mitigation measures created with tribal input under AB-52 consultations. Therefore, all 

agreements, mitigation, and conditions of approval regarding TCRs shall be handled solely with the Tribal 

Government and conversely all agreements, mitigation, and conditions of approval regarding Archaeological 

Resources shall be handled by an Archaeological resource company.  
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MITIGATION MEASURES 

 

Retain a Native American Monitor/Consultant: The Project Applicant shall be required to retain and 

compensate for the services of a Tribal monitor/consultant who is both approved by the Gabrieleño Band 

of Mission Indians-Kizh Nation Tribal Government and is listed under the NAHC’s Tribal Contact list for 

the area of the project location. This list is provided by the NAHC. The monitor/consultant will only be 

present on-site during the construction phases that involve ground disturbing activities. Ground disturbing 

activities are defined by the Gabrieleño Band of Mission Indians-Kizh Nation as activities that may include, 

but are not limited to, pavement removal, pot-holing or auguring, grubbing, tree removals, boring, grading, 

excavation, drilling, and trenching, within the project area. The Tribal Monitor/consultant will complete 

daily monitoring logs that will provide descriptions of the day’s activities, including construction activities, 

locations, soil, and any cultural materials identified. The on-site monitoring shall end when the project site 

grading and excavation activities are completed, or when the Tribal Representatives and monitor/consultant 

have indicated that the site has a low potential for impacting Tribal Cultural Resources. 

 

Unanticipated Discovery of Tribal Cultural and Archaeological Resources: Upon discovery of any 

archaeological resources, cease construction activities in the immediate vicinity of the find until the find can 

be assessed. All archaeological resources unearthed by project construction activities shall be evaluated by 

the qualified archaeologist and tribal monitor/consultant approved by the Gabrieleño Band of Mission 

Indians-Kizh Nation. If the resources are Native American in origin, the Gabrieleño Band of Mission 

Indians-Kizh Nation shall coordinate with the landowner regarding treatment and curation of these 

resources. Typically, the Tribe will request reburial or preservation for educational purposes. Work may 

continue on other parts of the project while evaluation and, if necessary, mitigation takes place (CEQA 

Guidelines Section15064.5 [f]). If a resource is determined by the qualified archaeologist to constitute a 

“historical resource” or “unique archaeological resource”, time allotment and funding sufficient to allow for 

implementation of avoidance measures, or appropriate mitigation, must be available. The treatment plan 

established for the resources shall be in accordance with CEQA Guidelines Section 15064.5(f) for historical 

resources and 

 

Public Resources Code Sections 21083.2(b) for unique archaeological resources. Preservation in place 

(i.e., avoidance) is the preferred manner of treatment. If preservation in place is not feasible, treatment may 

include implementation of archaeological data recovery excavations to remove the resource along with 

subsequent laboratory processing and analysis. Any historic archaeological material that is not Native 

American in origin shall be curated at a public, non-profit institution with a research interest in the 

materials, such as the Natural History Museum of Los Angeles County or the Fowler Museum, if such an 

institution agrees to accept the material. If no institution accepts the archaeological material, they shall be 

offered to a local school or historical society in the area for educational purposes. 

 

Unanticipated Discovery of Human Remains and Associated Funerary Objects: 

Native American human remains are defined in PRC 5097.98 (d)(1) as an inhumation or cremation, and in 

any state of decomposition or skeletal completeness. Funerary objects, called associated grave goods in PRC 

5097.98, are also to be treated according to this statute. Health and Safety Code 7050.5 dictates that any 

discoveries of human skeletal material shall be immediately reported to the County Coroner and excavation 

halted until the coroner has determined the nature of the remains. If the coroner recognizes the human 

remains to be those of a Native American or has reason to believe that they are those of a Native American, 

he or she shall contact, by telephone within 24 hours, the Native American Heritage Commission (NAHC) 

and PRC 5097.98 shall be followed. 

 

 

 



 

 

 

 

 

 

 

 

 

Resource Assessment & Continuation of Work Protocol: 

Upon discovery, the tribal and/or archaeological monitor/consultant/consultant will immediately divert work 

at minimum of 150 feet and place an exclusion zone around the burial. The monitor/consultant(s) will then 

notify the Tribe, the qualified lead archaeologist, and the construction manager who will call the coroner. 

Work will continue to be diverted while the coroner determines whether the remains are Native American. 

The discovery is to be kept confidential and secure to prevent any further disturbance. If the finds are 

determined to be Native American, the coroner will notify the NAHC as mandated by state law who will 

then appoint a Most Likely Descendent (MLD). 

 

Kizh-Gabrieleno Procedures for burials and funerary remains: 

If the Gabrieleno Band of Mission Indians – Kizh Nation is designated MLD, the following treatment 

measures shall be implemented. To the Tribe, the term “human remains” encompasses more than human 

bones. In ancient as well as historic times, Tribal Traditions included, but were not limited to, the burial of 

funerary objects with the deceased, and the ceremonial burning of human remains. These remains are to be 

treated in the same manner as bone fragments that remain intact. Associated funerary objects are objects 

that, as part of the death rite or ceremony of a culture, are reasonably believed to have been placed with 

individual human remains either at the time of death or later; other items made exclusively for burial 

purposes or to contain human remains can also be considered as associated funerary objects. 

 

Treatment Measures: 

Prior to the continuation of ground disturbing activities, the land owner shall arrange a designated site 

location within the footprint of the project for the respectful reburial of the human remains and/or 

ceremonial objects. In the case where discovered human remains cannot be fully documented and 

recovered on the same day, the remains will be covered with muslin cloth and a steel plate that can be 

moved by heavy equipment placed over the excavation opening to protect the remains. If this type of steel 

plate is not available, a 24-hour guard should be posted outside of working hours. The Tribe will make 

every effort to recommend diverting the project and keeping the remains in situ and protected. If the 

project cannot be diverted, it may be determined that burials will be removed. The Tribe will work closely 

with the qualified archaeologist to ensure that the excavation is treated carefully, ethically and respectfully. If 

data recovery is approved by the Tribe, documentation shall be taken which includes at a minimum 

detailed descriptive notes and sketches. Additional types of documentation shall be approved by the Tribe 

for data recovery purposes. Cremations will either be removed in bulk or by means as necessary to ensure 

completely recovery of all material. If the discovery of human remains includes four or more burials, the 

location is considered a cemetery and a separate treatment plan shall be created. Once complete, a final 

report of all activities is to be submitted to the Tribe and the NAHC. The Tribe does NOT authorize any 

scientific study or the utilization of any invasive diagnostics on human remains. 

 

Each occurrence of human remains and associated funerary objects will be stored using opaque cloth bags. 

All human remains, funerary objects, sacred objects and objects of cultural patrimony will be removed to a 

secure container on site if possible. These items should be retained and reburied within six months of 

recovery. The site of reburial/repatriation shall be on the project site but at a location agreed upon between 

the Tribe and the landowner at a site to be protected in perpetuity. There shall be no publicity regarding 

any cultural materials recovered. 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Professional Standards: Archaeological and Native American monitoring and excavation during 

construction projects will be consistent with current professional standards. All feasible care to avoid any 

unnecessary disturbance, physical modification, or separation of human remains and associated funerary 

objects shall be taken. Principal personnel must meet the Secretary of Interior standards for archaeology 

and have a minimum of 10 years of experience as a principal investigator working with Native American 

archaeological sites in southern California. The Qualified Archaeologist shall ensure that all other 

personnel are appropriately trained and qualified. 

 

 

Acceptance of Tribal Government Recommended Mitigation Measures: 

 

 

 

 

 

By _______________________________        Date:  ______________ 

Lead Agency Representative Signature 

 

 

 

 
Revised: August 2018 



 

 

 
Kizh Nation Ancestral Tribal Territory extended along the coast from Malibu Creek in Los Angeles 

County down to Aliso Creek in Orange County and encompassed the Channel Islands of Catalina 

(Pimugna), San Nicolas (Haraasnga), and San Clemente (Kiinkenga). Our inland border was the San 

Gabriel Mountains (Hidakupa) and eastwardly our territory extended to parts of San Bernardino 

(Waatsngna), Orange, and Riverside counties. 
 

Attachment A 



 

 

 
 

Appendix M
Will Serve Letters



 

 
 
DATE:  March 9, 2019 
 
COMPANY: THIENES ENGINEERING, INC. 
  Attn:  Angie Maldonado 

Research Specialist 
14349 Firestone Blvd., La Mirada, CA. 90638 
TEL: (714) 521-4811 * FAX (714) 521-4173 

 
SUBJECT:   APN’s 0207-271-25,27,39,40,47,48,89,93,94,96,97, Rancho Cucamonga 
 
Your projects are located in Southern California Edison (SCE) service territory. SCE will serve the above subject 
project’s electrical requirements per the California Public Utilities Commission and Federal Energy Regulatory 
Commission tariffs. 
 
SCE may need to conduct utility studies, where applicable, to assess whether additions or modifications to the 
existing electric infrastructure are required to serve this project. Where applicable, SCE has attached Appendix 
(B) which not only describes the study, and permitting, but includes a Project Information Sheet that will need to 
be completed by you and submitted to SCE if your project is at a point where SCE has to determine the required 
electrical utility work. This Will‐Serve letter does not imply that either: (i) these studies have been completed, or 
(ii) that any required California Environmental Quality Act (CEQA) analysis of project‐related electric utility 
impacts has been conducted.  
 
I am the SCE Design Representative currently assigned to this project. SCE or Applicant will design and construct 
all required electrical infrastructure to serve this project provided you enter into the applicable contractual 
agreements with SCE identify scope of electrical utility work required, and supply the following information:  

 Site plans as required  

 Required contracts and agreements (fully executed)  

 Applicable fees  

 Local permits  

 Required easement documents  
 
Your project will be scheduled for construction once SCE has all the necessary information for your project and 
you have submitted or agreed to the applicable requirements as stated above, and paid any necessary fees.  
 
If your project will not require SCE services, please notify us so that we can update our records.  
 
SCE appreciates your business. If you have any questions, please feel free to call me at 909‐930‐8576. 
 
Sincerely, 

Isaac Dominguez 
SCE Design Service Representative  
Enclosure: Appendix B 
/slr 
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10440 Ashford Street, Rancho Cucamonga, CA 91730-2799 

P.O. Box 638, Rancho Cucamonga, CA 91729-0638 

(909) 987-2591   Fax (909) 476-8032 
       John Bosler 

Secretary / General Manager/CEO 

    Oscar Gonzalez       James V. Curatalo, Jr. Luis Cetina     Randall James Reed   Kathleen J. Tiegs 
  President Vice President Director Director  Director 

 

 

 

February 13, 2019 

 

City of Rancho Cucamonga 

Engineering Department 

P.O. Box 807 

10500 Civic Center Drive 

Rancho Cucamonga, CA 91729 

 

Re: Availability of Water and Sewer Service 

APN: 0207-271-25, 27, 39, 40, 47, 48, 89, 93, 94, 96, 97 

Southwest corner of 9th Street & Vineyard Avenue 

Rancho Cucamonga, CA 

 

 

To whom it may concern: 

 

You are hereby advised that APN: 0207-271-25, 27, 39, 40, 47, 48, 89, 93, 94, 96, & 97 is located within 

the service area of the Cucamonga Valley Water District. 

 

We anticipate that the District has an adequate supply of water available to meet minimum fire flow 

requirements as established by the Rancho Cucamonga Fire District.  Also, the District anticipates the 

existing sewer system and sewage treatment plant capacity to be adequate for this development.  

 

Following the receipt of appropriate application, arrangements can be made for the installation of facilities 

required to meet the needs of the development and furnish public water and sewer utility service to the 

development in accordance with the District’s policies, rules, regulations, and rate ordinances. 

 

If you have any questions or need further information, please contact me. 

 

Sincerely, 

 

CUCAMONGA VALLEY WATER DISTRICT 

 

 
Ted Munson Jr. 

Lead Engineering Technician  

 

 

! ! Cucamonga Valley 
~ Water District ~ --------------------



rd Southern 
California 
Gas Company 

), 
A ~ Sempra Energy utility"' 

2/15/2019 

Thienes Engineering, Inc. 
James Wickenhaueser 
14349 Firestone Blvd. 
La Mirada, CA 9063 8 

RE: Will Serve Letter Request for - Job I.D. #41-2019-02-00041 

Southern California Gas Company 
1981 West Lugonia Avenue 

Redlands, CA 92374 
Mailing Address: 

POBox3003 
Redlands. CA 92373-0306 

Location: SWC of 911' Street and Vineyard Avenue, City of Rancho Cucamonga, CA- (APN# 0207-271-
25,27,39,40,47,48,89,93,94,96 & 97) 

Dear James, 

Thank you for inquiring about the availability of natural gas service for your project. We are pleased to inform you that 
Southern California Gas Company (SoCalGas) has facilities in the area where the above named project is being proposed. 
The service would be in accordance with SoCalGas' policies and extension rules on file with the California Public 
Utilities Commission (Commission) at the time contractual arrangements are made. 

This letter should not be considered a contractual commitment to serve the proposed project, and is only provided for 
informational purposes only. The availability of natural gas service is based upon natural gas supply conditions and is 
subject to changes in law or regulation. As a public utility, SoCalGas is under the jurisdiction of the Commission and 
cetiain federal regulatory agencies, and gas service will be provided in accordance with the rules and regulations in effect 
at the time service is provided. Natural gas service is also subject to environmental regulations, which could affect the 
construction of a main or service line extension (for example, if hazardous wastes were encountered in the process of 
installing the line). Applicable regulations will be determined once a contract with SoCalGas is executed. 

If you need assistance choosing the appropriate gas equipment for your project, or would like to discuss the most effective 
applications of energy efficiency techniques, please contact our area Service Center at 800-427-2200. 

Thank you again for choosing clean, reliable, and safe natural gas, your best energy value. 

Sincerely, 

Nicole KiY, hiro 
Technical GIS Supervisor 

NK/EG 
enc. 



2/11/2019 

Thienes Engineering, Inc 
James Wickenhaueser 
(714) 521-4811 
13449 Firestone Blvd 
La Mirada, CA 90638 

Attn: James Wickenhaueser 

•••••• 

Frontier 
COMMUNICATIONS 
1400 E PHILLIPS BLVD 

POMONA, CA, 91766 

Reference: TEI Job# 3744- Vineyard Avenue, Rancho Cucamonga 

The land for the above mentioned development located on the SWC of 9th Street and Vineyard 
Avenue, City of Rancho Cucamonga, is in the Frontier CA Inc. serving area. It is Frontier's 
responsibility to make available service to those requesting end user basic telephone service in 
accordance with our tariff. As a developer, Frontier can provide to you upon-yow· request your 
cost in accordance with Rule Number 28 on file with the State of California Public Utilities 
Commission. 

Please accept this letter as "Frontier's Intention to Serve" your project. 

If you have any questions or ifI may assist you in any manner, please contact me at Phone# 
909-469-6336. 

Very truly yours, 

\ ~ 
~Orlino 



Charter 
Will Serve Letter 

James Wickenhaueser 
Thienes Engineering, Inc 

14349 Firestone Blvd 

La Mi rad a, CA 90638 

Project Name: 
LOCATION: 

3/11/2019 

WSL • TEI JN 3744 
E 8th St & Vineyard Ave, Rancho Cucamonga, CA 91730 

Re: May Serve Letter by Charter Communications Of an affiliate authorized to provide service ("Charter') 

Thank you for your Interest in receiving Charter service. The purpose of this letter is to confirm that the Property is within an area that 
Charter may lawfully serve. However, it is not a commitment to provide service to the Property. Prior to any determination as to whether 
service can or will be provided to the Property, Charter will conduct a survey of the Property and Ylill need the following information from 
you: 

• Exact site address and legal description 
• Is this an existing building or new construction? 
• Site plans, blue prints, plat maps or any similar data 
• The location of any existing utilities or utility easements 

Please forward this information to the construction manager listed below. Upon receipt, a Charter representative will be assigned to you 
to work through the process. Ultimately, a mutually acceptable service agreement for the Property will be required and your cooperation 
in the process is appreciated. 

Construction Manager Contact: 
Bowers, Judy 
Manager, Enterprise Service Delivery 
17777 Center Court Drive North, 8th Floor 
Cerritos CA 90703 

S62·677-0259 
judy, bowers@ch art er .com 

Sincerely, 

t';, Document Integrity Verified ----------------------Adobe Sign Transaction Number: CBJCH8CAABAAbtrto8L_OSurilXG8VRVLp7Ke7eLS3ZS 
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