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LLC by Huitt-Zollars, Inc. The WQMP is intended to comply with the requirements of the City of Redlands
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 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 funding)
of the WQMP have been accepted and that the plan will be transferred to future successors.”
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Section 1 Discretionary Permit(s)

Form 1-1 Project Information

Project Name 35 Lots East of Texas Street — City of Redlands
Project Owner Contact Name: Michael Torres
Mailing 2942 Century Place, Suite 121, Costa E-mail
Telephone:
Address: Mesa, CA 92626 Address:
Tract/Parcel Ma
Permit/Application Number(s): / P 20520
Number(s):

Additional Information/
Comments:

The project is located in the City of Redlands, in the County of San Bernardino, California.
The project site was previously a citrus grove, but currently remains vacant and fallow. The
proposed development consists of 35 multi-story medium-density single-family residential
lots and active open space (park) to be dedicated. The proposed tract would develop
approximately 11.68 acres of the total 14.69 acres of land into numbered lots, park space
and public streets. The existing site consists of 11.68 acres of fallow land and 3.01 acres of
the Santa Ana River that are to remain undeveloped. The terrain predominately slopes
northwesterly towards the northwest corner of the parcel. The parcel lies on a floodplain
south of the Santa Ana River in an HCOC Exempt Area. Existing onsite runoff drains via
surface flow north towards various naturally formed gullies that outlet directly into the
Santa Ana River.

In the proposed condition, all lots will be graded for runoff to be conveyed via cross gutters
and curb and gutter to an onsite catch basin. The catch basin will be sized to capture all
onsite runoff and convey it to the proposed onsite storm drain infrastructure and infiltration
Description of Project: basin. Runoff will be infiltrated into the subsurface soils. A catch basin placed at the entrance
of the project site will capture all offsite run-on from Texas Street and convey it in a separate
pipe to discharge directly into the Santa Ana River preventing any comingling with onsite
flows.

Underlying soils are natural alluvial soils consisting of medium dense fine to medium-grained
silty sands and sandy silt. According to the site WAP report, the onsite soil falls under Soil
Groups A and B. Site specific geotechnical report, including infiltration testing, have been
performed to confirm the feasibility to infiltrate and is included as part of this submittal.

This project proposes the construction of on-site stormwater infrastructure including curb
inlet, curb and gutter, and an aboveground infiltration basin located in the site’s
northwestern parklands. Additionally, off tract public street improvements of Texas Street
including street widening, sidewalks, and curb and gutter are proposed as part of this
project.
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The project site is currently bordered on the west by citrus orchards that are planned to be
developed into tract homes. The proposed basin will have an overflow structure that
discharges into the Santa Ana River to the north. To the south and to the east is tract
housing as well as park space. The main access point onto the project site will be from the
south via Texas Street.

Approximately 205,264 sq. ft. of the project site will consist of impervious areas such as
roofs, streets, hardscape walkways and driveways. Approximately 303,515 sq. ft. will be
landscaped pervious area in parklands, open spaces, and lawns.

Provide summary of Conceptual
WQMP conditions (if previously
submitted and approved).
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Section 2

2.1 Project Information

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

Project Description

TTM 20520

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

|Z|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

DRestaurants (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.

|X| 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

Jjurisdiction on specific requirements.

2 Project Area (ft2): | 639,896

3 Number of Dwelling Units:

4

SIC Code:

3 Is Project going to be phased? Yes [ | No [X] Ifyes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID

BMPs to address runoff at time of completion.

6 Lo
Does Project include roads? Yes |:| No |z If yes, ensure that applicable requirements for transportation projects are addressed (see

Appendix A of TGD for WQMP)
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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:

The City of Redlands will be responsible for the maintenance of all public streets, parkway landscaping, open space
lots, LID BMPs, and underground private storm drains. The LID BMPs include an aboveground infiltration basin
located in the northwest corner of the proposed park north of the Texas Street cul de sac.

At the completion of the project, all streets will be publicly dedicated, and a covenant agreement will be prepared to
transfer the maintenance responsibility of the LID BMPs to the City.

The maintenance of private lots will be of the responsibility of private homeowners.
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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

Please check:
Pollutant E=Expected, N=Not Additional Information and Comments
Expected

Possibility of pathogens from organic matter. Water-borne pathogen
N I:l contamination are caused by various bacteria, viruses, and protozoa
which cause water-borne diseases such as diarrhea and
gastrointestinal illnesses.

Nutrients from fertilizers. Nutrients such as phosphorus can support

Nutrients - Phosphorus EX N[] the excessive growth of algae an aquatic plants that can lead to
eutrophication of bodies of water.

Nutrients from fertilizers. Nutrients such as nitrogen can support the

Nutrients - Nitrogen EX N[] excessive growth of algae an aquatic plants that can lead to

eutrophication of bodies of water.

Pathogens (Bacterial / Virus) EX

Noxious Aquatic Plants E[] N X

. Some sediment from the erosion of landscaped areas is expected.
Sediment E |Z| N |:| . p . P
Sediment can cause unwanted turbidity of water.

Some metals are expected from vehicles and other nonpoint sources.

EX N[] Heavy metals including arsenic, copper, and lead are toxic if consumed
in higher levels.

Petroleum hydrocarbons are expected from vehicles. Oil and grease

Oil and Grease EX N[ cause ecological damage in the form of lower dissolved oxygen levels

with some being considered carcinogens.

N[ Trash and debris is expected from residential areas. Trash and waste
storage areas will be constructed to reduce pollution introduction.

Trash/Debris EX

Pesticides and herbicides cause disruptions in water quality and

Pesticides / Herbicides el N[ chemistry and are toxic to many biological organisms.

Vegetative debris are the most likely sources of organic contamination.
Organic Compounds E |Z| N |:| Decomposition processes cause deficits in dissolved oxygen content
and unwanted odors.

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]

Other: E[] N[]
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TTM 20520

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
|:|Vertica| 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%]

[IBrownfield
redevelopment
(redevelop real property
complicated by presence
or potential of hazardous

|:| 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 %

(Total all credit percentages up to a maximum allowable credit of 50 percent)

Description of Water Quality
Credit Eligibility (if applicable)
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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 Latitude 34.087437° Longitude -117.190513° Thomas Bros Map page 608

center of site

1 San Bernardino County climatic region: [X] Valley [_] Mountain

2 Does the site have more than one drainage area (DA): Yes[ | No[X] 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

DA1DMAL | —» | paibmaz | —» DA1DMA3 | —» DA1 DMA4

|

Outlet 1 <+ <+— | DpA1DMAS

DA1 DMA6

DA 1 DMA 1-5: Runoff from Streets A through C will flow via street flow to cross gutters found at the
end of the streets. Water will then be conveyed to the catch basin found at the end of the Texas Street

cul de sac to be piped to the infiltration basin a short distance away.
Conveyance

DA 1 DMA 6: Runoff will sheetflow into infiltration basin directly.

Areas of all DAs total 10.72 acres. The remaining 0.84 acres in the eastern proposed park area will
retain existing drainage patterns and discharge to an existing swale. The lots and streets are designed
to surface flow onsite runoff along street curbs and into a sized catch basin. Runoff captured by the
catch basin is conveyed by pipe to the aboveground infiltration basin. The basin will have structures
that enable overflow to flow into an overflow pipe that will discharge onto a riprap pad in the Santa
Ana River.

DA 1to Outlet 1
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area

For Drainage Area 1’s sub-watershed DMA,

DMA 1,2
provide the following characteristics

1 DMA drainage area (ft2) 441,698

2 Existing site impervious area (ft2)

3 Antecedent moisture condition For valley
areas, use
http://www.sbcounty.qov/dpw/floodcontrol/pdf/2
0100412 map.pd;

4 Hydrologic soil group Refer to Watershed
Mapping Tool -
http://permitrack.sbcounty.qov/wap/

3 Longest flowpath length (ft)

6 Longest flowpath slope (ft/ft)

7Current land cover type(s) Select from Fig C-3
of Hydrology Manual

Poor
(Please see
Attachment D for

8 . .
Pre-developed pervious area condition:
Based on the extent of wet season vegetated cover . .
good >75%; Fair 50-75%; Poor <50% Attach photos Image supporting
of site to support rating the poor
condition)

See Attachment C for pictures of existing condition.

3-6



Preliminary Water Quality Management Plan (WQMP)

TTM 20520

Form 3-3 Watershed Description for Drainage Area

Receiving waters

Refer to Watershed Mapping Tool -
http://permitrack.sbcounty.qgov/wap,

See ‘Drainage Facilities” link at this website

Santa Ana River, Reach 5

Applicable TMDLs
Refer to Local Implementation Plan

Indicator Bacteria TMDL (USEPA) for Santa Ana River, Reach 3

303(d) listed impairments

Refer to Local Implementation Plan and Watershed
Mapping Tool -

http://permitrack.sbcounty.gov/wap/ and State
Water Resources Control Board website —
http://www.waterboards.ca.qov/santaana/water_iss
ues/programs/tmdl/index.shtml|

There are no downstream drainage segments with 303(d) listed pollutants
that are subject to TMDLs. Per 2010 Integrated Report (Clean Water Act
Section 303(d) Report)

Santa Ana River Reach 4 is 303(d) listed for pathogens
Santa Ana River Reach 3 is 303(d) listed for copper, lead and pathogens

Santa Ana River Reach 2 is 303(d) listed for indicator bacteria

Environmentally Sensitive Areas (ESA)
Refer to Watershed Mapping Tool —
http://permitrack.sbcounty.qgov/wap,

Unlined Downstream Water Bodies
Refer to Watershed Mapping Tool —
http://permitrack.sbcounty.qgov/wap,

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

|ZNO

Watershed—based BMP included in a RWQCB
approved WAP

D 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
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Section4 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 WOMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for
WOMP 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 WOMP 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.

Form 4.1-1 Non-Structural Source Control BMPs

Check One
Name

Identifier
Not
Included

Describe BMP Implementation OR,
if not applicable, state reason

Applicable

Prior to building occupancy, builder will provide educational materials to the private
homeowners to inform them of their potential impacts to downstream water quality.
Should the private homeowner rent a property to a tenant, the private homeowner will
N1 Education of Property Owners, Tenants |Z| D be responsible to provide the educational materials to the tenant. Educational materials
and Occupants on Stormwater BMPs shall include: Homeowner’s Association Booklet, Landscaping/Gardening pamphlets,
Cooking Oil Flyers, Residential Car Washing Flyer, Pool Discharge Handout, Pet Waste
Materials, Hazardous Waste Management, and Concrete Work Flyer.

Activity restrictions to minimize potential impacts to water quality and with the purpose

of protecting water quality will be preserved by the project’s Covenant, Conditions and

|Z |:| Restrictions (CC&Rs), or other equally effective measure. Activities that violate the

ordinances in Chapter 13.54 of the City of Redlands Municipal Code as well as activities
for which adequate BMPs have not been provided will be restricted.

N2 Activity Restrictions

IZ I:' Maintenance activities for landscape areas shall be consistent with County and

N3 Landscape Management BMPs manufacturer guidelines for fertilizer and pesticide use.
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Form 4.1-1 Non-Structural Source Control BMPs

Single-family homeowners will be responsible for maintaining privately owned
landscaped areas. Compliance to be ensured by the HOA.

Parkways, common areas, and landscaped parking islands will be maintained by the City
of Redlands.

Regular inspections and removal of debris and sediment buildup, overgrown vegetation
BMP Maintenance will be performed by the City at all dralr;ag-e inlets, manholes, and the two infiltration
asins.

Title 22 CCR Compliance The proposed residential development will not generate waste subject to Title 22 CCR

(How development will comply) Compliance.

Chapter 13.54 of the Municipal Code lists the ordinances that shall be complied with.
(https://codelibrary.amlegal.com/codes/redlandsca/latest/redlands ca/o-

0-0-10848)

Local Water Quality Ordinances

Spill Contingency Plan Spill plans are not required for single family residential lots.

Underground Storage Tank Compliance Underground storage tanks are not part of this project.

Hazardous Materials Disclosure
Compliance

Hazardous materials are not allowed to be stored on the site.
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Form 4.1-1 Non-Structural Source Control BMPs

Identifier

Check One

Included

Not
Applicable

Describe BMP Implementation OR,
if not applicable, state reason

Uniform Fire Code Implementation

[

X

The proposed residential project will not store toxic or highly toxic compressed gases.

Litter/Debris Control Program

X

[

Litter control onsite will include the use of litter patrols, violation reporting and clean up
during landscaping maintenance activities and as needed to ensure good housekeeping
of the project’s common areas.

Employee Training

All employees, contractors and subcontractors of the City and the HOA shall be trained
on the proper use and staging of landscaping and other materials with the potential to
impact runoff and proper clean-up of spills and materials.

Housekeeping of Loading Docks

Loading Docks are not part of this project.

Catch Basin Inspection Program

As required by the MS4 permit, at least 80% of the project’s drainage facilities shall be
inspected, cleaned/maintained annually by the City, with 100% of facilities inspected
and maintained within a two-year period. Drainage facilities include catch basins (storm
drain inlets), infiltration/detention basins, sediment chambers and open drainage
channels (entire system).

Vacuum Sweeping of Private Streets and
Parking Lots

There are no private streets or parking lots in this project.

Other Non-structural Measures for Public
Agency Projects

No other non-structural measures required.

Comply with all other applicable NPDES
permits

Compliance with requirements outlined in the SWPPP including sediment and erosion
control measures and housekeeping BMPs shall be followed.
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Form 4.1-2 Structural Source Control BMPs

Identifier

Name

Check One
Included N.Ot
Applicable

Describe BMP Implementation OR,
If not applicable, state reason

S1

Provide storm drain system stencilling and signage
(CASQA New Development BMP Handbook SD-13)

[

The stencil shall be blue on a white background with lettering 2- 1/2 “ in height
and reading “No Dumping — Drains to river”. A fish or similar water dependent
creature silhouette may be included subject to City approval. In lieu of a stencil, a
catch basin curb marker, circular or rectangular, at least 4” in height or diameter,
may be used. The message will be the same and is subject to City approval. A
painted circular stencil shall not be bigger than 8” in diameter. Legibility will be
checked and repainted annually.

S2

Design and construct outdoor material storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-34)

Project does not propose outdoor storage areas.

S3

Design and construct trash and waste storage
areas to reduce pollution introduction (CASQA
New Development BMP Handbook SD-32)

Trash shall be consolidated at designated waste storage areas. Trash generated
from parks shall be collected from available waste receptacles by the city’s waste
management. Designated waste storage areas and waste receptacles shall be
designed per CASQA standards.

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)

In conjunction with routine landscaping maintenance activities, inspect irrigation
for signs of leaks, overspray and repair or adjust accordingly. Adjust system cycle
to accommodate seasonal fluctuations in water demand and temperatures. Ensure
use of native or drought tolerant/non-invasive plant species to minimize water
consumption.

To reduce excessive irrigation runoff, the following methods shall be implemented:

1. Employing rain shutoff devices to prevent irrigation after precipitation.
2. Designing irrigation systems to each landscape area’s specific water
requirements.
3. Using flow reducers or shutoff valves triggered by a pressure drop to
control water loss in the event of broken sprinkler heads or lines.
4. The timing and application methods of irrigation water shall be designed
to minimize the runoff of excess irrigation water into the municipal
storm drain system.
5. Employing other comparable, equally effective, methods to reduce
irrigation water runoff. Mulches (such as wood chips or shredded wood

4-11



Preliminary Water Quality Management Plan (WQMP)

TTM 20520

products) in planter areas without ground cover minimize sediment in
runoff. If any devices are battery powered, replace the batteries yearly
or replace them as needed, whichever occurs first.

Finish grade of landscaped areas at a minimum of

Landscape areas are depressed. The finish grade of landscape areas is at least one

S5 1-2 inches below top of curb, sidewalk, or to two inches below hard surfaces.
pavement
Energy dissipation measures, or riprap pads, will be installed at the storm drain
Protect slopes and channels and provide energy inlets into the infiltration basins to protect basin slopes and bottom against
6 dissipation (CASQA New Development BMP |X| |:| erosion. Proper energy dissipation will be incorporated at the outlet of the project
Handbook SD-10) storm drain into the existing concrete-lined trapezoidal channel, if deemed
necessary.
57 Covered dock areas (CASQA New Development |:| |X| Project does not propose dock areas.
BMP Handbook SD-31)
Covered maintenance bays with spill containment D |X| ectd . b
S8 plans (CASQA New Development BMP Handbook Project does not propose maintenance bays.
SD-31)
59 Vehicle wash areas with spill containment plans |:| IXI Project does not propose vehicle wash areas.
(CASQA New Development BMP Handbook SD-33)
510 Covered outdoor processing areas (CASQA New [] X Project does not propose outdoor processing area.
Development BMP Handbook SD-36)
Equipment wash areas with spill containment ) )
11 plans (CASQA New Development BMP Handbook |:| |X| Project does not propose equipment wash areas.
SD-33)
512 Fueling areas (CASQA New Development BMP ] X Project does not propose fueling areas.
Handbook SD-30)
513 Hillside landscaping (CASQA New Development |:| |X| There are no hillsides in the project area.
BMP Handbook SD-10)
S14 Wash water control for food preparation areas D IXI Project does not propose food preparation areas.
s15 Community car wash racks (CASQA New |:| IXI Project does not propose car wash racks.

Development BMP Handbook SD-33)
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4.1.2 Preventative 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.
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Form 4.1-3 Preventative 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 |Z| No |:|

Explanation: Driveways, street, sidewalk, drive isle, and parking stall will be incorporated to the minimum width and length
allowed by City standards. Also, the usage of vertical building (2 story) and clustered building minimizes impervious areas.

Maximize natural infiltration capacity: Yes [X] No [_]

Explanation: Infiltration basins are implemented where feasible. The unnecessary compaction of soils will be minimized during
construction activities by minimizing the construction footprint and staking off the perimeter of the infiltration basins.

Preserve existing drainage patterns and time of concentration: Yes |Z No |:|

Explanation: The drainage patterns of the project area will generally not be modified due to development. Flows will still be
directed towards the concrete channel located between TTM 20336 and the Freeway. Since an onsite underground storm
drainage system is proposed, existing drainage patterns might be altered at the scale of a cluster. However, the time of
concentration resulting from the project improvements will be mitigated through detention by the proposed
infiltration/detention basins, as well as providing additional protection against flooding.

Disconnect impervious areas: Yes |Z| No |:|

Explanation: Runoff from the roofs is collected by downspouts and discharged over pervious areas.

Protect existing vegetation and sensitive areas: Yes |:| No |Z|

Explanation: The existing vegetation on the project site will not be protected as the entire site will be graded to allow for new
construction. There are no sensitive areas within the limits of grading.

Re-vegetate disturbed areas: Yes [X] No []

Explanation: This project proposes the installation of landscaped park space as well as landscaped lots to the maximum extent
practicable. Minimum impervious improvements will be incorporated, such as pedestrian walkways, a parking lot, and
amenities.

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

Explanation: Construction plans will identify that heavy equipment is prohibited in the vicinity of the proposed infiltration
chambers.

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

Explanation: The entirety of the project site (excluding public streets Street N and Domestic Ave) will drain to the proposed
infiltration/detention basin. Because of the significant grade differential between the east and west boundaries of the project,
as well as the potential for flooding onto residential properties, the implementation of vegetated swales is not included as part
of the design.

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

Explanation: The use of heavy machinery is not anticipated during construction due to the minimal earthwork. Construction
equipment with low bearing loads will be used in the vicinity of the two infiltration basins. The perimeter of the infiltration
basins shall be staked off during construction.
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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 DA 1 (ft?): 2 Imperviousness after applying preventative 3 Runoff Coefficient (Rc): 0.350
466,963 site design practices (Imp%): 51.7% 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 Pyyr.1nr (in): 0.480 http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html

3 Compute Ps, Mean 6-hr Precipitation (inches): 0.711
Ps = Item 4 *C;, 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 24-hrs |:|
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 48-hrs [X]
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also
reduced.

7 Compute design capture volume, DCV (ft3): 19,009

DCV =1/12 * [Item 1* Item 3 *Item 5 * C;], where C; 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 (DA 1)

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

Go to: http://permitrack.sbcounty.gov/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)

1 2 3
Pre-developed

Form 4.2-3 Item 12

Form 4.2-4 Item 13

Form 4.2-5 Item 10

Post-developed

4

Form 4.2-3 Item 13

5

Form 4.2-4 Item 14

6

Form 4.2-5 Item 14

3 Item 6 — Item 3

Difference 8 Item 2—Item 5
Item 4 —Item 1

10 12

Difference 1
Item 8 / Item 2

(as % of pre-developed) Item 7/ Item 1 Item 9/ Item 3

4-16



Preliminary Water Quality Management Plan (WQMP)

TTM 20520

Form 4.2-3 HCOC Assessment for Runoff Volume (DA 1)

Weighted Curve Number
Determination for:
Pre-developed DA

1a Land Cover type

2a Hydrologic Soil Group (HSG)

3a DMA Area, ft2 sum of areas of
DMA should equal area of DA

4a Curve Number (CN) use Items
1 and 2 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

Weighted Curve Number
Determination for:
Post-developed DA

1b Land Cover type

2b Hydrologic Soil Group (HSG)

3b DMA Area, ft2 sum of areas of
DMA should equal area of DA

4b Curve Number (CN) use Items
5 and 6 to select the appropriate CN
from Appendix C-2 of the TGD for
wamp

5 Pre-Developed area-weighted CN: N/A

7 Pre-developed soil storage capacity, S (in): N/A
S$=(1000/ Item 5) - 10

9 Initial abstraction,
ls (in): N/A
la=0.2 *Item 7

6 Post-Developed area-weighted CN: N/A

8 Post-developed soil storage capacity, S (in): N/A
S=(1000/ Item 6) - 10

10 Initial
abstraction, I, (in):
la=0.2 *Item 8

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

12 Pre-developed Volume (ft3): N/A

Vore =(1/ 12) * (Item sum of Item 3) * [(Item 11 — ltem 9)"2 / ((Item 11 — Item 9 + Item 7)

13 Post-developed Volume (ft3): N/A

Viore =(1 / 12) * (Item sum of Item 3) * [(Item 11 — Item 10)"2 / ((ltem 11 — Item 10 + Item 8)

14 Volume Reduction needed to meet HCOC Requirement, (ft3): N/A

Vicoc = (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)

Pre-developed DA 1 Post-developed DA 1
Use additional forms if there Use additional forms if there are more than 4 DMA
Variables are more than 4 DMA

1 Length of flowpath (ft) Use Form 3-2

Item 5 for pre-developed condition

2 Change in elevation (ft)

3 Slope (ft/ft), S, = Item 2/ Item 1

4 Land cover

> Initial DMA Time of Concentration
(min) Appendix C-1 of the TGD for WQMP

6 Length of conveyance from DMA

outlet to project site outlet (ft)
May be zero if DMA outlet is at project
site outlet

7 Cross-sectional area of channel (ft2)

8 Wetted perimeter of channel (ft)

3 Manning’s roughness of channel (n)

10 Channel flow velocity (ft/sec)

Vs = (1.49 / Item 9) * (Item 7/Item 8)"%¢7
* (Item 3)"%°

11 Travel time to outlet (min)
T:=Item 6 / (Item 10 * 60)

12 Total time of concentration (min)

c=ltem5 +Item 11

3 . . .
Pre-developed time of concentration (min): Minimum of Item 12 pre-developed DMA

14 Post-developed time of concentration (min): Minimum of Item 12 post-developed DMA

15 Additional time of concentration needed to meet HCOC requirement (min): 5.7 Tcucoc = (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 DMA to
Project Outlet

Post-developed DMA to
Project Outlet

1_ . . . . .
Rainfall Intensity for storm duration equal to time of concentration
Ipeak = 107 (LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60)

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)

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)

4 Pervious area infiltration rate (in/hr)

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

for wQMmP

> Maximum loss rate (in/hr)

'm=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)

6 Peak Flow from DMA (cfs)
Qp =ltem 2 *¥0.9 * (Item 1 - Item 5)

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)

DA1 n/a

n/a

n/a n/a n/a

DA 2

n/a

n/a

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

DA3

n/a

n/a

n/a n/a n/a

n/a

8 Pre-developed Q, at T. for DMA A: n/a Q, =

Item 6pmaa + [Item 6pmas * (Item 1pmaa - Item
5omas)/(Item 1pmas - Item 5pmas)* Item 7omaasz] +
[Item 6pmac * (Item 1pmaa - Item Spmac)/(Item 1pmac -
Item 5pmac)* Item 7pmanss]

3 Pre-developed Q, at T for DMA B: n/a Q, =

Item 6pmas + [Item 6pmaa * (Item 1pvas - Item
Somaa)/(Item 1pmaa - Item Spman)* Item 7pmas/i] +
[Item 6pmac * (Item 1pmas - Item Spmac)/(Item Ipmac -
Item 5pmac)* Item 7pmasys]

0 Pre-developed Q, at Tc for DMA C: n/a

Qp = Item 6pmiac + [Item 6pmaa * (Item Ipmac - Item
5mwAA)/(Item Ipmaa - Item 5DMAA)* Item 7pmacy1] +
[Item 6pmas * (Item 1pmac - Item Spmas)/(Item 1pmas
- Item 5pmas)* Item 7omacs2]

0 Peak runoff from pre-developed condition confluence analysis (cfs): Maximum of Item 8, 9, and 10 (including additional forms as needed)

1 Post-developed Q, at T. for DMA A: Same

as Item 8 for post-developed values

12 Post-developed Q, at Tc for DMA B: n/a

Same as Item 9 for post-developed values

13 Post-developed Qg at T for DMA C: n/a

Same as Item 10 for post-developed values

4 Peak runoff from post-developed condition confluence analysis (cfs): Maximum of Item 11, 12, and 13 (including additional forms as needed)

> Peak runoff reduction needed to meet HCOC Requirement (cfs): Qp-tcoc = (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 5.3.1in 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

Feasibility Criterion — Complete evaluation for each DA on the Project Site: DA1

1 Would infiltration BMP pose significant risk for groundwater related concerns? Yes[] No[X]
Refer to Section 5.3.2.1 of the TGD for WQMP

If Yes, Provide basis: (attach) Note that the groundwater plume is upstream of drainage area. No risk anticipated.

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards? Yes [ ] No [X
(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.

If Yes, Provide basis: (attach)

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

If Yes, Provide basis: (attach)

41s 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 [X]

If Yes, Provide basis: (attach)

5 |s 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 [X]

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 [X]
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 [X]
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 [X]
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”:
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.
DA DMA

routing runoff from impervious to pervious areas), excluding | pa DMA DA DMA BMP Type
impervious areas planned for routing to on-lot infiltration BMP Type BMP Type (Use additional forms
BMP: Yes[ ] No[X] Ifyes, complete items 2-5; If no, for more BMPs)
proceed to Item 6

2 Total impervious area draining to pervious area (ft2)

3., . . . .
Ratio of pervious area receiving runoff to impervious area

4 . . . .
Retention volume achieved from impervious area

dispersion (ft3) V=Item2 * Item 3 * (0.5/12), assuming retention
of 0.5 inches of runoff

3 Sum of retention volume achieved from impervious area dispersion (ft3): 0  Vietention =Sum of Item 4 for all BMPs

6 Implementation of Localized On-lot Infiltration BMPs (e.g. DA DMA
DA DMA DA DMA BMP Type

BMP Type BMP Type (Use additional forms
for more BMPs)

on-lot rain gardens): Yes ] No [X] ifyes, complete items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no,
proceed to Item 14

7 Ponding surface area (ft?)

8 Ponding depth (ft)

? Surface area of amended soil/gravel (ft2)

10 Average depth of amended soil/gravel (ft)

1 Average porosity of amended soil/gravel

2 . . . .
Retention volume achieved from on-lot infiltration (ft3)
Vietention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11)

13 Runoff volume retention from on-lot infiltration (ft3): 0 Vietention =Sum of Item 12 for all BMPs
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Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (DA 1)

DA DMA
BMP Type

brown, or blue roofs): Yes [_] No [X] BMP Type BMP Type (Use additional forms
If yes, complete Items 15-20. If no, proceed to Item 21 for more BMPs)

4 . _—
Implementation of evapotranspiration BMP (green, DA DMA DA DMA

3 Rooftop area planned for ET BMP (ft2)

16 Average wet season ET demand (in/day)

Use local values, typical ~ 0.1

1

7 Daily ET demand (ft3/day)
Item 15 * (Item 16 / 12)

8 Drawdown time (hrs)
Copy Item 6 in Form 4.2-1

9 .
Retention Volume (ft3)
Vietention = Item 17 * (Item 18/24)

20

Runoff volume retention from evapotranspiration BMPs (ft3): Vretention =Sum of Item 19 for all BMPs

1 Implementation of Street Trees: Yes [ | No [X DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

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

22 Number of Street Trees

23 Average canopy cover over impervious area (ft2)

24 Runoff volume retention from street trees (ft3)

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

25

Runoff volume retention from street tree BMPs (ft3): O Vietention = Sum of Item 24 for all BMPs

6 Implementation of residential rain barrel/cisterns: Yes[ ] | DA DMA DA DMA BMP Type
BMP Type BMP Type (Use additional forms
for more BMPs)

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

27 Number of rain barrels/cisterns

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

Vretention = Item 27 * 3

29 Runoff volume retention from residential rain barrels/Cisterns (ft3): Vretention =Sum of Item 28 for all BMPs

0 Total Retention Volume from Site Design Hydrologic Source Control BMPs: 0 Sum of Iltems 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

1 Remaining LID DCV not met by site design HSC BMP (ft3):  Vunme: = 19,009 ft3 Form 4.2-1 Item 7 - Form 4.3-2 Item 30

BMP Type Use columns to the right to compute runoff volume retention DA1
from proposed infiltration BMP (select BMIP from Table 5-4 in TGD for BMP Type Above ground
WQMP) - Use additional forms for more BMPs infiltration basin

2 Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 156

Appendix D of the TGD for WQMP for minimum requirements for
assessment methods

3 Infiltration safety factor See TGD Section 5.4.2 and Appendix D

4 Design percolation rate (in/hr) Paesign = Item 2 / Item 3

> Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1

6 Maximum ponding depth (ft) BMP specific, see Table 5-4 of the TGD
for WQMP for BMP design details

7 Ponding Depth (ft) dswe = Minimum of (1/12*Item 4*Item 5) or Item 6 1.388 feet

8 Infiltrating surface area, SAsmp (ft2) the lesser of the area needed for 13.700

infiltration of full DCV or minimum space requirements from Table 5.7 of
the TGD for wWQMP

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

10 Amended soil porosity

u Gravel depth, dmedis (ft) Only included in certain BMP types, see
Table 5-4 of the TGD for WQMP for BMP design details

2 Gravel porosity

3 Duration of storm as basin is filling (hrs) Typical ~ 3hrs 3

14 Above Ground Retention Volume (ft3) Vietention = Item 8 * [Item7 + 20,204

(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))]

5 .
Underground Retention Volume (ft3) Volume determined using
manufacturer’s specifications and calculations

16 Total Retention Volume from LID Infiltration BMPs: 20,204 (Sum of Items 14 and 15 for all infiltration BMP included in plan)

7 Fraction of DCV achieved with infiltration BMP: 106.3% 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 [X] 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 4.3-4 is not applicable.

Form 4.3-4 Harvest and Use BMPs (All DAs)

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

DA DMA

DA DMA DA DMA BMP Type

BMP Type BMP Type (Use additional forms
for more BMPs)

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

2 Describe cistern or runoff detention facility

3 Storage volume for proposed detention type (ft3) Volume of

cistern

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

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

Use local values, typical ~ 0.1 in/day

6 Daily water demand (ft3/day) item 4 * (ltem 5/ 12)

7 .
Drawdown time (hrs) Copy Item 6 from Form 4.2-1

8Retention Volume (ft3)
Vretention = Minimum of (Item 3) or (Item 6 * (Item 7 / 24))

3 Total Retention Volume (ft3) from Harvest and Use BMP Sum of Item 8 for all harvest and use BMP included in plan

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 w. Biotreatment computations are included as follows:

e Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);
e Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands);

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

Form 4.3-5 is not applicable.

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (All DAs)

1 - . .
Remaining LID DCV not met by site design HSC, List pollutants of concern Copy from Form 2.3-1.

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

2 Volume-based biotreatment Flow-based biotreatment
Biotreatment BMP Selected Use Forms 4.3-6 and 4.3-7 to compute treated volume Use Form 4.3-8 to compute treated volume

(Select biotreatment BMP(s) [] Bioretention with underdrain
necessary to ensure all pollutants O_f [] planter box with underdrain [ ] Vegetated swale
concern are addressed through Unit |:| Constructed wetlands DVegetated filter strip

Operations and Processes, described |:|W ded d . I:‘ p . bi
in Table 5-5 of the TGD for WQMP) |:| Det ex;cend ed de;cen;cllon roprietary biotreatment
ry extended detention

3 Volume biotreated in volume based 4 Compute remaining LID DCV with > Remaining fraction of LID DCV for

biotreatment BMP (ft3): Form 4.3- | implementation of volume based biotreatment | sizing flow based biotreatment BMP:
6 Item 15 + Form 4.3-7 Item 13 BMP (ft3): Item 1—Item 3 % Item 4 /Item 1

6 Flow-based biotreatment BMP capacity provided (cfs): 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 . L
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 4.3-6 is not applicable.

TTM 20520

Form 4.3-6 Volume Based Biotreatment (All DAs) —
Bioretention and Planter Boxes with Underdrains

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

DA DMA
BMP Type

DA DMA
BMP Type

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

2 Amended soil infiltration rate Typical ~ 5.0

3 Amended soil infiltration safety factor Typical ~ 2.0

4 Amended soil design percolation rate (in/hr) Paesign = Item 2 /
Item 3

> Ponded water drawdown time (hr) Copy Item 6 from Form 4.2-1

6 Maximum ponding depth (ft) see Table 5-6 of the TGD for WQMP
for reference to BMP design details

7 Ponding Depth (ft) dswe = Minimum of (1/12 * Item 4 * Item 5) or
Item 6

8 Amended soil surface area (ft2)

3 Amended soil depth (ft) see Table 5-6 of the TGD for WQMP for

reference to BMP design details

10 Amended soil porosity, n

11 Gravel depth (ft) see Table 5-6 of the TGD for WQMP for reference
to BMP design details

12 Gravel porosity, n

3 Duration of storm as basin is filling (hrs) Typical ~ 3hrs

4 Biotreated Volume (ft3)  Vbiotreatea = Item 8 * [(Item 7/2) + (Item 9
* [tem 10) +(Item 11 * item 12) + (Item 13 * (Item 4/ 12))]

15

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

Sum of Item 14 for all volume-based BMPs included in this form
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Form 4.3-7 is not applicable.

Form 4.3-7 Volume Based Biotreatment (All DAs) —
Constructed Wetlands and Extended Detention

DA DMA
Biotreatment BMP Type DA DMA BMP Type
Constructed wetlands, extended wet detention, extended dry detention, BMP Type (Use additional forms
or other comparable proprietary BMP. If BMP includes multiple modules

(e.g. forebay and main basin), provide separate estimates for storage for more BMPs)
and pollutants treated in each module. Forebay 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 waQmPp

2 Bottom width (ft)

3 Bottom length (ft)

4 Bottom area (ft2) Asottom = Item 2 * Item 3

5 Side slope (ft/ft)

6 Depth of storage (ft)

7
Water surface area (ft2)
Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6))

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)70.5]

? Drawdown Time (hrs) Copy Item 6 from Form 2.1

10 Outflow rate (cfs) Qave = (Item Sforebay + Item 8tasin) / (Item 9 * 3600)

1 Duration of design storm event (hrs)

2 Biotreated Volume (ft3)
Vbiotreated = (It€m Sforebay + Item 8pasin) +( Item 10 * Item 11 * 3600)

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

(Sum of Item 12 for all BMP included in plan)
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Form 4.3-8 is not applicable.

Form 4.3-8 Flow Based Biotreatment (All DAs)

DA DMA

DA DMA DA DMA BMP Type

BMP Type BMP Type (Use additional forms
for more BMPs)

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

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

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

3 Bed slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

4 Manning's roughness coefficient

3 Bottom width (ft)
bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * [tem 2"¢7 * [tem 3"%3)

6 Side slope (ft/ft)
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP
design details

7 Cross sectional area (ft2)
A =(ltem 5 * [tem 2) + (Item 6 * [tem 2"?)

8 Water quality flow velocity (ft/sec)
V= Form 4.3-5 Item 6 / Item 7

9 . . . .

Hydraulic residence time (min)
Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to
BMP design details

10

Length of flow based BMP (ft)
L=Item 8 * Item 9 * 60

1 Water surface area at water quality flow depth (ft2)
SAwp = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
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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 4.3-9 Conformance Summary and Alternative
Compliance Volume Estimate (DA 1)

1 Total LID DCV for the Project DA-1 (ft3): 19,009 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): 20,204 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

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 [X] 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 [X]
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 [tem 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 [X]
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, Vari = (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 4.3-10 Hydromodification Control BMPs (DA 1)

1 Volume reduction needed for HCOC On-site retention with site design hydrologic source control, infiltration, and

harvest and use LID BMP (ft3): 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

performance criteria (ft3): n/a (no HCOC)
(Form 4.2-2 Item 4 * 0.95) — Form 4.2-2 Item 1

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

3 -
Remaining volume for HCOC (ft3): 0 Existing downstream BMP may be used to demonstrate additional volume capture (if so,

volume capture (ft3): 0 item 1—Item 2 | 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:
o 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 Iltem 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:

e Ons-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.

The City of Redlands shall be responsible for the maintenance and long-term funding of BMP maintenance.
BMPs shall be maintained throughout the year, and inspection and maintenance activities shall be documented

as part of this WQMP.

The City shall retain operations, inspections and maintenance records for these BMPs, and be made available
upon request. All records shall be maintained by the City for at least five years after the recorded inspection

date.

Before the transfer of responsibilities to the City, the Owner shall be responsible for the maintenance of BMPs.

Form 5-1 BMP Inspection and Maintenance
(use additional forms as necessary)

Non-Structural Source Control BMPs

BMP

Reponsible Party(s)

Inspection/ Maintenance
Activities Required

Minimum Frequency
of Activities

N-1 - Education of
Property Owners,
Tenants and
Occupants on
Stormwater BMPs

HOA to send
pamphlets to Tenants
/ Homeowners

Distribution of educational material from
the County of San Bernardino stormwater
website
(https://sbcountystormwater.org/) to
occupants. Pamphlets to be provided to
occupants on an annual basis and HOA to
provide review of the pamphlets to make
sure the pamphlets are up to date.

Within two months
of occupancy and
yearly thereafter

N-2 Activity
Restrictions

City for Public Right-
Of-Way and
Landscaping

HOA for Tenants /
Homeowners

The HOA and the City will prescribe
restrictions to protect water quality,
through a Covenant, Condition and
Restriction (CC&R’s) agreement, or other
equally effective measure, for the
property.

Weekly or when
observed.
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Inspection/maintenance to be conducted
during litter patrols or landscaping
activities. Violations to be reported to the
HOA and the City.

City Scheduled by the City. Maintenance
activities for landscape areas shall be
consistent with County and manufacturer
guidelines for fertilizer and pesticide use.

Inspections of the health of the landscape,
erosion detection, irrigation system
checks for leaks and operability.

Maintenance includes trimming, weeding ,

removing and replacing and dead and Weekly or as
N-3 Landscape . . . . .
dying plants, debris removal, erosion determined by City
Management BMPs o
repair, fixing irrigation system leaks, and staff

vegetation planting and replacement.

Stockpiled materials during maintenance
activities shall be placed away from drain
inlets and runoff conveyance devices.

Wastes shall be properly disposed of or
recycled. Maintenance for common areas
and landscape parking islands is scheduled

by the City

City Scheduled by the City for cleaning of all
(structural and non-structural) BMP
facilities.

This includes regularly checking drain
inlets for debris build-up, infiltration basin
for noxious weed growth, trash, or
erosion. Infiltration Basin BMPs shall be

N-4 BMP regularly mowed and maintained.
Maintenance

Weekly or as
determined by city

Maintenance of BMP’s implemented at staff

the project site shall be performed at the
frequency prescribed in the final WQMP.
Records of inspections and BMP
maintenance shall be maintained by the
City and documented in the final WQMP,
and shall be available for review upon
request.




Preliminary Water Quality Management Plan (WQMP)

TTM 20520

N-11 Litter/Debris
Control Program

HOA/City

Litter patrol, violation inspections,
reporting and other litter control activities
shall be in conjunction with maintenance
activities to ensure good housekeeping of

the project’s common areas. Litter
collection and removal shall be performed

on a weekly basis.

Weekly

N-12 Employee
Training

HOA/City

All employees, contractors and
subcontractors of the City and/or the HOA
shall receive training on the proper use
and staging of landscaping and other
materials with the potential to impact
runoff and proper clean-up of spills,
materials and good housekeeping.

Monthly

N-14 Common Area
Catch Basin
Inspection

City

To be scheduled by the City as required
by the TGD, at least 80% of the project’s
private drainage facilities shall be
inspected annually, and
cleaned/maintained monthly, with 100%
of facilities inspected and maintained
within a two-year period. Drainage
facilities include catch basins (storm drain
inlets), detention basins, retention basins,
sediment basins and open drainage
channels.

Once a month to
clean debris and silt
in the bottom of
drainage facilities.
Intensified around
October 1% of each
year prior to the
“first flush” storm.

N-15 Vacuum
Sweeping of Public
Streets and Parking

Lots

City

The project’s private streets and parking

lots shall be swept, at minimum, prior to

the start of the traditional rainy season
and as needed.

Annually as
needed

Structural Source Control BMPs

S-1 Provide storm
drain system
stenciling and

signage (CASQA New

Development BMP

Handbook SD-13)

City

Inspection of storm drain stencils or
catch basin curb markers shall occur
annually. Replacement shall occur when
the stencils or catch basin curb markers
become illegible.

Inspect for re-
stenciling needs
and re-stencil as

necessary
annually. Re-
stencil every other
year.

S-4 Use efficient
irrigation systems &
landscape design,

City for Public Parks
and Trails

In conjunction with routine landscaping
maintenance activities, inspect irrigation
for signs of leaks, overspray and repair or

Inspections must
be made weekly at
a minimum.




Preliminary Water Quality Management Plan (WQMP)

TTM 20520

water conservation,
smart controllers,
and source control
(Statewide Model
Landscape
Ordinance; CASQA
New Development
BMP Handbook SD-
12)

HOA for Private (SFR)
Landscaping

adjust accordingly. Adjust system cycle to
accommodate seasonal fluctuations in
water demand and temperatures. Ensure
use of native or drought tolerant/non-
invasive plant species to minimize water
consumption.

S-5 Finish grade of
landscaped areas at
a minimum of 1-2
inches below top of
curb, sidewalk, or
pavement

S-6 Protect slopes
and channels and
provide energy
dissipation (CASQA

New Development
BMP Handbook SD-
10)

HOA/City

Landscaped areas will be depressed in
order to increase retention of
stormwater/irrigation water and
promote infiltration.

Implement the design principles
incorporated in this PWQMP including:
avoiding disturbance of existing CDFW

channel, construction of infiltration
basin.

Ongoing

Ongoing
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LID BMPs

Infiltration Basin

TTM 20520

Routine Action

Maintenance
Indicator

Inspection
Frequency

Maintenance
Frequency

Maintenance
Activity

Trash and Debris

Trash and Debris
present

Annually,
before wet
season starts

Annually

Remove and
dispose of trash
and debris

Sediment Management
(Short term)

Sediment depth
exceeds 10% of the
forebay or drain
time exceed 72
hours. If there is
standing water
after 48 hours the
basin/s will
require
maintenance.

The basin
shall be
inspected
after each
rain storm
and at least
once during
the summer
months

After a rain
event and

once during
the summer

Sediment shall

be removed and
the surface shall
be scarified to a

minimum depth
of 12"

General Maintenance
Inspection

Inlet/outlet
structures, side
slopes or other
features damaged,
erosion, burrows,
emergence of trees
or woody
vegetation, graffiti
or vandalism,
fence damage, etc.

Annually,
before wet
season starts

Annually
and/or after
heavy rain
event

Corrective
action before
wet season.
Consult
engineers if
immediate
solution is not
evident.

Sediment Management
(Long Term)

Sediment depth
exceeds 10% of the
forebay or
standing water for
more than 72
hours

Annually,
72 hours
after a target
storm event

After a rain
event and

once during
the summer

Remove and
properly
dispose of
sediment.
Regrade if
necessary.

6-5



Preliminary Water Quality Management Plan (WQMP) TTM 20520

Performance Inspection | Inspected 48 hours | 48 hours Adjust as Corrective
after any rainfall. after any needed action before
There shall be no rainfall wet season.

standing water Consult

after that time. engineers if
Standing water is immediate

an indication the solution is not
basin needs evident.
maintenance.

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 (None noted)

= Structural Source Control BMP locations

= Site Design Hydrologic Source Control BMP locations
= LID BMP details

=  Drainage delineations and flow information

=  Drainage connections

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 (as
described in their local Implementation Plan), 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 Maintenance Agreements for BMP to the WQMP. (See Attachment C)

6.4 Other Supporting Documentation

=  BMP Educational Materials
= Activity Restriction - C, C&R’s & Lease Agreements
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Existing Conditions and WQMP Exhibits
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License ID 1202

Analysis prepared by:

Huitt-Zollars, Inc.
2603 Main Street, Irvine CA. 92614
Suite 400
949-988-5815

3k >k 3k 5k >k 5k >k 5k >k ok >k ok >k 5k >k 5k >k 5k >k 5k %k %k k ok k ok DESCRIPTION OF STUDY 3k >k 3k 5k >k ok >k 5k >k ok >k 5k >k 5k >k 5k >k 5k >k 5k %k %k k ok k ok

* TEXAS STREET - REDLANDS CA
* 100 YEAR STORM EVENT EXISTING CONDITIONS
* RYAN KIM HC 12/29/21
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FILE NAME: TEX1@QE.DAT
TIME/DATE OF STUDY: 10:19 12/29/2021

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(TC;MIN)) = 0.4740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2000

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO.  (FT) (FT) SIDE / SIDE/ WAY  (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 713.00
ELEVATION DATA: UPSTREAM(FEET) = 1312.00 DOWNSTREAM(FEET) = 1295.00



Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  15.343

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.290

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

AGRICULTURAL POOR COVER

"FALLOW" A 4.70 0.19 1.800 92 15.34

NATURAL POOR COVER

"BARREN" A 0.44 0.18 1.800 93 15.34

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.19
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 9.72

TOTAL AREA(ACRES) = 5.14  PEAK FLOW RATE(CFS) = 9.72
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 52
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1295.00 DOWNSTREAM(FEET) =  1280.40
CHANNEL LENGTH THRU SUBAREA(FEET) = 663.00 CHANNEL SLOPE = ©.0220
CHANNEL FLOW THRU SUBAREA(CFS) = 9.72

FLOW VELOCITY(FEET/SEC) = 3.68 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL)
TRAVEL TIME(MIN.) = 3.00 Tc(MIN.) = 18.34

LONGEST FLOWPATH FROM NODE  100.60 TO NODE  162.00 =  1376.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

MAINLINE Tc(MIN.) = 18.34
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.104
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

AGRICULTURAL POOR COVER

"FALLOW" A 4.61 0.19 1.000 92

NATURAL POOR COVER

"BARREN" A 0.51 0.18 1.000 93

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.19
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA AREA(ACRES) =  5.12 SUBAREA RUNOFF(CFS) =  8.83
EFFECTIVE AREA(ACRES) = 10.26  AREA-AVERAGED Fm(INCH/HR) = ©.19
AREA-AVERAGED Fp(INCH/HR) = ©.19 AREA-AVERAGED Ap = 1.00

TOTAL AREA(ACRES) = 10.3 PEAK FLOW RATE(CFS) = 17.69
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 485.00
ELEVATION DATA: UPSTREAM(FEET) = 1302.70 DOWNSTREAM(FEET) = 1289.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 12.713
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.504



SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

AGRICULTURAL POOR COVER

"FALLOW" A 1.35 0.19 1.e00 92 12.71

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.19
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000

SUBAREA RUNOFF(CFS) = 2.81

TOTAL AREA(ACRES) = 1.35 PEAK FLOW RATE(CFS) = 2.81

END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 1.4 TC(MIN.) = 12.71

EFFECTIVE AREA(ACRES) = 1.35 AREA-AVERAGED Fm(INCH/HR)= ©.19
AREA-AVERAGED Fp(INCH/HR) = ©.19 AREA-AVERAGED Ap = 1.000

PEAK FLOW RATE(CFS) = 2.81

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License ID 1202

Analysis prepared by:

Huitt-Zollars, Inc.
2603 Main Street, Irvine CA. 92614
Suite 400
949-988-5815

3k >k 3k 5k >k 5k >k 5k >k ok >k ok >k 5k >k 5k >k 5k >k 5k %k %k k ok k ok DESCRIPTION OF STUDY 3k >k 3k 5k >k ok >k 5k >k ok >k 5k >k 5k >k 5k >k 5k >k 5k %k %k k ok k ok

* 35 LOTS EAST OF TEXAS ST
* 10 YEAR STORM EVENT PROPOSED CONDITIONS
* RYAN KIM HC 12/23/21
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FILE NAME: TEX1@P.DAT
TIME/DATE OF STUDY: 13:25 12/23/2021

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 10.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(TC;MIN)) = 0.4740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = ©.7490

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 18.0 0.020/0.020/ --- 0.67 2.00 0.0313 0.167 0.0150
2 33.0 21.0 0.020/0.020/ --- 0.67 2.00 0.0313 0.167 0.0130

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.67 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 112.00
ELEVATION DATA: UPSTREAM(FEET) = 1305.40 DOWNSTREAM(FEET) = 1303.60



Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.432
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"5-7 DWELLINGS/ACRE" A 0.24 0.98 0.500 32  5.87

COMMERCIAL A 0.10 0.98 ©.100 32  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.97
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.382

SUBAREA RUNOFF(CFS) = .63

TOTAL AREA(ACRES) = ©.34 PEAK FLOW RATE(CFS) = .63
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1303.60 DOWNSTREAM ELEVATION(FEET) = 1301.60
STREET LENGTH(FEET) = 186.00  CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0150
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 1.13

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.28

HALFSTREET FLOOD WIDTH(FEET) = 6.07
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.03
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.57
STREET FLOW TRAVEL TIME(MIN.) = 1.53 Tc(MIN.) = 6.53

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 2.143
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" A 0.50 0.98 0.500 32

COMMERCIAL A 0.14 0.98 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.98
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.412
SUBAREA AREA(ACRES) = 0.64 SUBAREA RUNOFF(CFS) = 1.00

EFFECTIVE AREA(ACRES) = ©.98  AREA-AVERAGED Fm(INCH/HR) = .39
AREA-AVERAGED Fp(INCH/HR) = ©.98 AREA-AVERAGED Ap = 0.40

TOTAL AREA(ACRES) = 1.0 PEAK FLOW RATE(CFS) = 1.54
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.30  HALFSTREET FLOOD WIDTH(FEET) = 7.33

FLOW VELOCITY(FEET/SEC.) = 2.12 DEPTH*VELOCITY(FT*FT/SEC.) = .65
LONGEST FLOWPATH FROM NODE  100.00 TO NODE  102.00 = 298.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 62



>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1301.60 DOWNSTREAM ELEVATION(FEET) = 1298.20
STREET LENGTH(FEET) = 250.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0150
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.76

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.34

HALFSTREET FLOOD WIDTH(FEET) = 9.30
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.62
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.90
STREET FLOW TRAVEL TIME(MIN.) = 1.59 Tc(MIN.) = 8.12

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.933
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" A 1.16 0.98 0.500 32

COMMERCIAL A 0.56 0.98 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.98
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.370

SUBAREA AREA(ACRES) =  1.72 SUBAREA RUNOFF(CFS) =  2.43
EFFECTIVE AREA(ACRES) = 2.70  AREA-AVERAGED Fm(INCH/HR) = .37
AREA-AVERAGED Fp(INCH/HR) = ©.98 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE(CFS) = 3.79

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.37  HALFSTREET FLOOD WIDTH(FEET) = 10.78

FLOW VELOCITY(FEET/SEC.) = 2.81  DEPTH*VELOCITY(FT*FT/SEC.) = 1.05
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 548.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1298.20 DOWNSTREAM ELEVATION(FEET) = 1296.30
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 33.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 21.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0130
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.53

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.44
HALFSTREET FLOOD WIDTH(FEET) = 14.02



AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.56

PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) =  1.12

STREET FLOW TRAVEL TIME(MIN.) = 1.95 Tc(MIN.) = 10.07

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.745

SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" A 2.05 0.98 0.500 32

COMMERCIAL A 0.77 0.98 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.98
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.391

SUBAREA AREA(ACRES) = 2.82 SUBAREA RUNOFF(CFS) = 3.46
EFFECTIVE AREA(ACRES) = 5.52 AREA-AVERAGED Fm(INCH/HR) = ©.38
AREA-AVERAGED Fp(INCH/HR) = ©.98 AREA-AVERAGED Ap = 0.39

TOTAL AREA(ACRES) = 5.5 PEAK FLOW RATE(CFS) = 6.80

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.46  HALFSTREET FLOOD WIDTH(FEET) = 15.29

FLOW VELOCITY(FEET/SEC.) = 2.69 DEPTH*VELOCITY(FT*FT/SEC.) = 1.25
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 848.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1296.30 DOWNSTREAM ELEVATION(FEET) = 1290.00
STREET LENGTH(FEET) = 488.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 33.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 21.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0130
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 8.72

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.45

HALFSTREET FLOOD WIDTH(FEET) = 14.62
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.75
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.69
STREET FLOW TRAVEL TIME(MIN.) = 2.17 Tc(MIN.) = 12.24

* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.591
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" A 2.45 0.98 0.500 32

COMMERCIAL A 1.05 0.98 0.100 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.98

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.380

SUBAREA AREA(ACRES) =  3.50 SUBAREA RUNOFF(CFS) =  3.85
EFFECTIVE AREA(ACRES) = 9.02  AREA-AVERAGED Fm(INCH/HR) = .37
AREA-AVERAGED Fp(INCH/HR) = ©.98 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 9.0 PEAK FLOW RATE(CFS) = 9.88

END OF SUBAREA STREET FLOW HYDRAULICS:



DEPTH(FEET) = ©.47  HALFSTREET FLOOD WIDTH(FEET) = 15.41
FLOW VELOCITY(FEET/SEC.) = 3.85  DEPTH*VELOCITY(FT*FT/SEC.) = 1.80
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 1336.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1290.00 DOWNSTREAM(FEET) = 1287.00
FLOW LENGTH(FEET) = 46.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.77

ESTIMATED PIPE DIAMETER(INCH) = 15.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 9.88

PIPE TRAVEL TIME(MIN.) = ©.86  Tc(MIN.) = 12.30

LONGEST FLOWPATH FROM NODE  100.60 TO NODE  106.00 =  1382.00 FEET.
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FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 81

MAINLINE Tc(MIN.) = 12.30
* 10 YEAR RAINFALL INTENSITY(INCH/HR) = 1.588
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK A 1.70 0.98 0.850 32

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.98
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA AREA(ACRES) =  1.70 SUBAREA RUNOFF(CFS) =  1.16
EFFECTIVE AREA(ACRES) = 10.72  AREA-AVERAGED Fm(INCH/HR) = .45
AREA-AVERAGED Fp(INCH/HR) = ©.98 AREA-AVERAGED Ap = 0.46

TOTAL AREA(ACRES) = 10.7 PEAK FLOW RATE(CFS) = 11.01
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 10.7 TC(MIN.) = 12.30

EFFECTIVE AREA(ACRES) = 10.72 AREA-AVERAGED Fm(INCH/HR)= ©.45
AREA-AVERAGED Fp(INCH/HR) = ©.98 AREA-AVERAGED Ap = 0.458

PEAK FLOW RATE(CFS) = 11.01

END OF RATIONAL METHOD ANALYSIS



>k 3k >k 5k >k 5k >k 5k >k 5k >k 3k >k 3k >k %k >k %k >k >k ok >k 5k >k 5k >k 5k >k 5k >k 5k >k 5k >k 5k >k 5k ok 3k 3k 3k 3k 3k 3k 3k 5k 3k 5k 3k 5k 3k 5k >k 5k >k 5k >k 5k >k 5k >k 3k >k %k >k %k >k %k >k ok >k %k k sk ok >k

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION)
(c) Copyright 1983-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License ID 1202

Analysis prepared by:

Huitt-Zollars, Inc.
2603 Main Street, Irvine CA. 92614
Suite 400
949-988-5815
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* 35 LOTS EAST OF TEXAS ST
* 100 YEAR STORM EVENT PROPOSED CONDITIONS
* RYAN KIM HC 12/23/21
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FILE NAME: TEX1@0P.DAT
TIME/DATE OF STUDY: 13:20 12/23/2021

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL*

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(TC;MIN)) = 0.4740
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.2000

*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATIONAL METHOD*
*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO  STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL 1IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 18.0 0.020/0.020/ --- 0.67 2.00 0.0313 0.167 0.0150
2 33.0 21.0 0.020/0.020/ --- 0.67 2.00 0.0313 0.167 0.0130

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = ©.67 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 10.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 112.00
ELEVATION DATA: UPSTREAM(FEET) = 1305.40 DOWNSTREAM(FEET) = 1303.60



Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) =  5.000
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.897
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap Scs  Tc
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"5-7 DWELLINGS/ACRE" A 0.24 0.74 ©.500 52  5.87

COMMERCIAL A 0.10 0.74 ©.100 52  5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.382

SUBAREA RUNOFF(CFS) = 1.11

TOTAL AREA(ACRES) = ©.34 PEAK FLOW RATE(CFS) = 1.11
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1303.60 DOWNSTREAM ELEVATION(FEET) = 1301.60
STREET LENGTH(FEET) = 186.00  CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0150
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.02

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.33

HALFSTREET FLOOD WIDTH(FEET) = 8.43
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.24
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.73
STREET FLOW TRAVEL TIME(MIN.) = 1.38 Tc(MIN.) = 6.38

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.471
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" A 0.50 0.74 0.500 52

COMMERCIAL A 0.14 0.74 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.412

SUBAREA AREA(ACRES) = 0.64 SUBAREA RUNOFF(CFS) = 1.82
EFFECTIVE AREA(ACRES) = 0.98 AREA-AVERAGED Fm(INCH/HR) = ©.30
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.40

.0

TOTAL AREA(ACRES) = 1 PEAK FLOW RATE(CFS) = 2.80
END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.36 HALFSTREET FLOOD WIDTH(FEET) = 9.85

FLOW VELOCITY(FEET/SEC.) = 2.41 DEPTH*VELOCITY(FT*FT/SEC.) = 0.86
LONGEST FLOWPATH FROM NODE  100.00 TO NODE  102.00 = 298.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 62



>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1301.60 DOWNSTREAM ELEVATION(FEET) = 1298.20
STREET LENGTH(FEET) = 250.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 30.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 18.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0150
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 5.04

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.40

HALFSTREET FLOOD WIDTH(FEET) = 12.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.00
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.21
STREET FLOW TRAVEL TIME(MIN.) = 1.39 Tc(MIN.) = 7.77

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.162
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" A 1.16 0.74 0.500 52

COMMERCIAL A 0.56 0.74 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.370

SUBAREA AREA(ACRES) =  1.72 SUBAREA RUNOFF(CFS) =  4.47
EFFECTIVE AREA(ACRES) = 2.70  AREA-AVERAGED Fm(INCH/HR) = ©.28
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE(CFS) = 7.00

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = ©.44  HALFSTREET FLOOD WIDTH(FEET) = 14.00

FLOW VELOCITY(FEET/SEC.) = 3.25 DEPTH*VELOCITY(FT*FT/SEC.) = 1.43
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 548.00 FEET.
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1298.20 DOWNSTREAM ELEVATION(FEET) = 1296.30
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 33.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 21.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0130
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 10.29

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = @.52
HALFSTREET FLOOD WIDTH(FEET) = 18.14



AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.96

PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.54
STREET FLOW TRAVEL TIME(MIN.) = 1.69 Tc(MIN.) = 9.46
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.880
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" A 2.05 0.74 0.500 52

COMMERCIAL A 0.77 0.74 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©0.391

SUBAREA AREA(ACRES) =  2.82 SUBAREA RUNOFF(CFS) =  6.57
EFFECTIVE AREA(ACRES) = 5.52  AREA-AVERAGED Fm(INCH/HR) = .29
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.39

TOTAL AREA(ACRES) = 5.5 PEAK FLOW RATE(CFS) = 12.89

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = @.55 HALFSTREET FLOOD WIDTH(FEET) = 19.83

FLOW VELOCITY(FEET/SEC.) = 3.13 DEPTH*VELOCITY(FT*FT/SEC.) = 1.73
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 848.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 62
>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 2 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 1296.30 DOWNSTREAM ELEVATION(FEET) = 1290.00
STREET LENGTH(FEET) = 488.00 CURB HEIGHT(INCHES) = 8.0
STREET HALFWIDTH(FEET) = 33.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 21.00
INSIDE STREET CROSSFALL(DECIMAL) = ©0.020

OUTSIDE STREET CROSSFALL(DECIMAL) = ©.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = ©.0130
**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.61

STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = ©.54

HALFSTREET FLOOD WIDTH(FEET) = 19.04
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.35
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.35
STREET FLOW TRAVEL TIME(MIN.) = 1.87 Tc(MIN.) = 11.33

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.644
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
RESIDENTIAL
"5-7 DWELLINGS/ACRE" A 2.45 0.74 0.500 52
COMMERCIAL A 1.05 0.74 0.100 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = ©.380

SUBAREA AREA(ACRES) =  3.50 SUBAREA RUNOFF(CFS) =  7.44
EFFECTIVE AREA(ACRES) = 9.02  AREA-AVERAGED Fm(INCH/HR) = ©.28
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.38

TOTAL AREA(ACRES) = 9.0 PEAK FLOW RATE(CFS) = 19.16

END OF SUBAREA STREET FLOW HYDRAULICS:



DEPTH(FEET) = ©.56  HALFSTREET FLOOD WIDTH(FEET) = 20.13
FLOW VELOCITY(FEET/SEC.) = 4.51  DEPTH*VELOCITY(FT*FT/SEC.) = 2.53
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 1336.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 31
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 1290.00 DOWNSTREAM(FEET) = 1287.00
FLOW LENGTH(FEET) = 46.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.16

ESTIMATED PIPE DIAMETER(INCH) = 18.00  NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.16

PIPE TRAVEL TIME(MIN.) = ©.85  Tc(MIN.) = 11.38

LONGEST FLOWPATH FROM NODE  100.60 TO NODE  106.00 =  1382.00 FEET.
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FLOW PROCESS FROM NODE 106.00 TO NODE 106.00 IS CODE = 81

MAINLINE Tc(MIN.) = 11.38
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.639
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCs
LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN
PUBLIC PARK A 1.70 0.74 0.850 52

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = ©.74
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA AREA(ACRES) =  1.70 SUBAREA RUNOFF(CFS) =  3.07
EFFECTIVE AREA(ACRES) = 10.72  AREA-AVERAGED Fm(INCH/HR) = .34
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.46

TOTAL AREA(ACRES) = 10.7 PEAK FLOW RATE(CFS) = 22.19
END OF STUDY SUMMARY:

TOTAL AREA(ACRES) = 10.7 TC(MIN.) = 11.38

EFFECTIVE AREA(ACRES) = 10.72 AREA-AVERAGED Fm(INCH/HR)= ©.34
AREA-AVERAGED Fp(INCH/HR) = ©.74 AREA-AVERAGED Ap = 0.458

PEAK FLOW RATE(CFS) = 22.19

END OF RATIONAL METHOD ANALYSIS
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NON—-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS

(C) Copyright 1989-2014 Advanced Engineering Software (aes)
Ver. 21.0 Release Date: 06/01/2014 License ID 1202

Analysis prepared by:

Huitt-Zollars, Inc.
2603 Main Street, Irvine CA. 92614
Suite 400
949-988-5815
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Problem Descriptions:

Texas Redlands

100 Year Storm Event Flood Routing
Ryan Kim HC 12/29/21

*** NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm)
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC ITI:

TOTAL 24-HOUR DURATION RAINFALL DEPTH = 4.97 (inches)
SOIL-COVER AREA PERCENT OF SCS CURVE LOSS RATE
TYPE (Acres) PERVIOUS AREA NUMBER Fp(in./hr.) YIELD
1 2.62 0.00 98. (AMC II) 0.000 0.952
2 1.70 90.00 58. (AMC II) 0.399 0.566
3 6.40 40.00 58. (AMC II) 0.399 0.781
TOTAL AREA (Acres) = 10.72

AREA-AVERAGED LOSS RATE, Fm (in./hr.) = 0.152



AREA-AVERAGED LOW LOSS FRACTION, Y = 0.212

Problem Descriptions:

Texas Redlands

100 Year Storm Event Flood Routing
Ryan Kim HC 12/29/21

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 10.72
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.152
LOW LOSS FRACTION = 0.212

TIME OF CONCENTRATION (MIN.) = 11.38

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 100

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.83
1-HOUR POINT RAINFALL VALUE (INCHES) = 1.20
3-HOUR POINT RAINFALL VALUE (INCHES) = 1.98
6—HOUR POINT RAINFALL VALUE (INCHES) = 2.72
24-HOUR POINT RAINFALL VALUE (INCHES) = 4.97

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET)
TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)
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TIME VOLUME Q 0. 7.5 15.0 22.5 30.0
(HOURS) (AF) (CFS)
0.07 0.0000 0.00 Q
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21.50 3.0377 0.86 .Q
21.69 3.0510 0.84 .Q
21.88 3.0641 0.83 .Q
22.07 3.0770 0.81 .Q
22.26 3.0896 0.80 .Q
22.45 3.1020 0.78 .Q
22 .64 3.1142 0.77 .Q
22.83 3.1262 0.76 .Q
23.02 3.1380 0.75 Q
23.21 3.1496 0.74 Q
23.40 3.1610 0.72 Q
23.59 3.1723 0.71 Q
23.78 3.1834 0.70 Q
23.97 3.1944 0.69 Q
24.16 3.2052 0.69 Q
24.35 3.2105 0.00 9

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1445.3

10% 170.7

20% 56.9

30% 34.1

40% 22.8

50% 11.4

60% 11.4

70% 11.4

80% 11.4

90% 11.4

Problem Descriptions:



Texas Redlands
100 Year Storm Event Flood Routing
Ryan Kim HC 12/29/21

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 10.72
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.152
LOW LOSS FRACTION = 0.212

TIME OF CONCENTRATION (MIN.) = 11.38

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
USER SPECIFIED RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 100

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.32
30-MINUTE POINT RAINFALL VALUE (INCHES) = 0.83
1-HOUR POINT RAINFALL VALUE (INCHES) = 1.20
3-HOUR POINT RAINFALL VALUE (INCHES) = 1.98
6—HOUR POINT RAINFALL VALUE (INCHES) = 2.72
24-HOUR POINT RAINFALL VALUE (INCHES) = 4.97

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 3.21

TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET) = 1.23

Kk Kk ok ok ok ok kK ko ok ok ok ok ok ok ok k ok ok ke ok ok ok ok sk ke ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok
TIME VOLUME Q 0. 7.5 15.0 22.5 30.0

(HOURS) (AF) (CFS)
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22.45 3.1020 0.78 .Q
22.64 3.1142 0.77 .Q
22.83 3.1262 0.76 .Q
23.02 3.1380 0.75 Q
23.21 3.1496 0.74 Q
23.40 3.1610 0.72 Q
23.59 3.1723 0.71 Q
23.78 3.1834 0.70 Q
23.97 3.1944 0.69 Q
24.16 3.2052 0.69 Q
24.35 3.2105 0.00 Q

TIME DURATION (minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE:
(Note: 100% of Peak Flow Rate estimate assumed to have
an instantaneous time duration)

Percentile of Estimated Duration
Peak Flow Rate (minutes)

0% 1445.3

10% 170.7

20% 56.9

30% 34.1

40% 22.8

50% 11.4

60% 11.4

70% 11.4

80% 11.4

90% 11.4

Problem Descriptions:

Texas Redlands

100 Year Storm Event Flood Routing
Ryan Kim HC 12/29/21



FLOW-THROUGH DETENTION BASIN MODEL

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:

CONSTANT HYDROGRAPH TIME UNIT (MINUTES) = 11.380
DEAD STORAGE (AF) = 0.00
SPECIFIED DEAD STORAGE (AF) FILLED = 0.00
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN = 0.00
INFLOW
v _ effective depth
————————————— | (and volume)
| detention | Ve
|  basin | <——> outflow
————————————— [
| storage | basin outlet
V ___________
OUTFLOW

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:

TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES = 4

*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW *
* (FEET) (ACRE-FEET) (CFS) *x (FEET) (ACRE-FEET) (CFS) *
* 0.000 0.000 0.000*%* 1.500 0.436 0.110%*
* 2.500 0.750 6.220*% 3.500 1.100 10.770%*

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:
INTERVAL DEPTH {S-0*DT/2} {S+0*DT/2}
NUMBER (FEET) (ACRE-FEET) (ACRE-FEET)



1 0.00 0.00000 0.00000
2 1.50 0.43514 0.43686
3 2.50 0.70125 0.79875
4 3.50 1.01559 1.18441

WHERE S=STORAGE (AF) ; O=OUTFLOW (AF/MIN.) ;DT=UNIT INTERVAL (MIN.)

DETENTION BASIN ROUTING RESULTS:

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE
(HRS) FILLED (AF) (CFS) DEPTH(FT) (CFS) VOLUME (AF)
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.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.08
.08
.08
.08
.08
.08
.08
.08
.08

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNoNolNoNoNoNoNolNolNolNoNoNoNoNoNolNolNolNolNo

.375
.374
.372
.371
.369
.368
.366
.365
.364
.362
.361
.359
.358
.356
.355
.354
.352
.351
.349
.348
.347
.345
.344
.343
.341
.340
.339
.337
.336
.335
.333
.332
.331
.329
.328
.327
.325



39.
39.
39.
40.
40.
40.
40.
40.
41.
41.
41.
41.
41.
41.
42.
42.

42

519
708
898
088
277
467
657
846
036
226
415
605
795
984
174
364

.553
42.
42.
43.
43.
43.
43.
43.
44 .
44 .
44 .
44 .
44 .
45.
45.
45.
45.
45.
45.
46.
46.

743
933
122
312
502
691
881
071
260
450
640
829
019
209
398
588
778
967
157
347

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

cocooocoococoocookrrrFHrRFREFFAFrRARRARrPFAEARFAFRFARFRFARRARRAREFRARrRARARArARARrRARrRARRARRRRPRPERPRERRERR

.12
.11
.11
.10
.10
.09
.09
.08
.08
.08
.07
.07
.06
.06
.06
.05
.05
.04
.04
.03
.03
.03
.02
.02
.01
.01
.01
.00
.00
.99
.99
.99
.98
.98
.98
.97
.97

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoloNoNoNoNoNolNolNoNolNo)

.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07

cNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNolNoloNoNoNoNoNoNolNolNolNo

.324
.323
.322
.320
.319
.318
.317
.315
.314
.313
.312
.310
.309
.308
.307
.306
.304
.303
.302
.301
.300
.298
.297
.296
.295
.294
.293
.291
.290
.289
.288
.287
.286
.285
.283
.282
.281



46.
46.
46.
.105
47.
47.

47

47

536
726
916

295
485

.674
47.
48.
48.
48.
48.
48.
49.
49.
49.
49.
49.
49.
50.
50.
50.
50.
50.
51.
51.
51.
51.
51.
52.
52.
52.
52.
52.
52.
53.
53.

864
054
243
433
623
812
002
192
381
571
761
950
140
330
519
709
899
088
278
468
657
847
037
226
416
606
795
985
175
364

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.96
.96
.96
.95
.95
.94
.94
.94
.93
.93
.93
.92
.92
.92
.91
.91
.90
.90
.90
.89
.89
.89
.88
.88
.88
.87
.87
.87
.86
.86
.86
.85
.85
.85
.84
.84
.84

cNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNolNoloNoNoNoNoNoNolNolNolNo

.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06

cNeoNoNoNoNoNoNoNololNoNoNoNoNoNoNoNolNoNolNoNoNoNoNoNolNoloNoNoNoNoNoNolNoNolNo)

.280
.279
.278
277
.276
.275
.273
272
271
.270
.269
.268
.267
.266
.265
.264
.263
.262
.261
.260
.259
.258
.257
.256
.255
.254
.253
.252
.251
.250
.249
.248
.247
.246
.245
.244
.243



53.
53.
53.
54.
54.
54.
54.
54.
55.
55.
55.
55.
55.
56.
56.
56.
56.
56.
56.
57.
57.
57.
57.
57.
58.
58.
58.
58.
58.
59.
59.
59.
59.
59.
60.
60.
60.

554
744
933
123
313
502
692
882
071
261
451
640
830
020
209
399
589
778
968
158
347
537
727
916
106
296
485
675
865
054
244
434
623
813
003
192
382

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.83
.83
.83
.82
.82
.82
.81
.81
.81
.80
.80
.80
.79
.79
.79
.78
.78
.78
.78
17
17
17
.76
.76
.76
.75
.75
.75
.75
.74
.74
.74
.73
.73
.73
72
72

cNeoNoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNolNolNoNoNoNoNoNoNoloNoNoNoNoNoNolNolNolNo)

.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNoNolNoNoNoNoNoNolNolNoNoNoNoNoNoNolNolNolNo

.242
.241
.240
.239
.238
.237
.236
.235
.234
.233
.233
.232
.231
.230
.229
.228
.227
.226
.225
.224
.224
.223
.222
.221
.220
.219
.218
.217
.217
.216
.215
.214
.213
.212
.212
.211
.210



60.
60.
60.
61.
61.
61.
61.
61.
62.
62.
62.
62.
62.
63.
63.
63.
63.
63.
63.
64.
64.
64.
64.
64.
65.
65.
65.
65.
65.
66.
66.
66.
66.
66.
67.
67.
67.

572
761
951
141
330
520
710
899
089
279
468
658
848
037
227
417
606
796
986
175
365
555
744
934
124
313
503
693
882
072
262
451
641
831
020
210
400

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.72
.72
.71
.71
.71
.70
.70
.70
.70
.69
.69
.69
.69
.68
.68
.68
.67
.67
.67
.67
.66
.66
.66
.66
.65
.65
.65
.65
.64
.64
.64
.64
.63
.63
.63
.63
.62

cNeoNoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNoNoloNoNoNoNoNoNolNoNolNo)

.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05

cNeoNeoNoNoNoNoNoNololNoNoNoNoNoNoNoNolNoNolNoNoNoNoNolNoNoloNoNoNoNoNoNolNoNolNo

.209
.208
.207
.207
.206
.205
.204
.203
.202
.202
.201
.200
.199
.199
.198
.197
.196
.195
.195
.194
.193
.192
.192
.191
.190
.189
.189
.188
.187
.186
.186
.185
.184
.183
.183
.182
.181



67.
67.
67.
68.
68.
68.
68.
68.
69.
69.
69.
69.
69.
70.
70.
70.
70.
70.
71.

71

74

589
779
969
158
348
538
727
917
107
296
486
676
865
055
245
434
624
814
003

.193
71.
71.
71.
71.
2.
2.
2.
2.
2.
73.
73.
73.
73.
73.
4.
4.
.417

383
572
762
952
141
331
521
710
900
090
279
469
659
848
038
228

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.62
.62
.62
.61
.61
.61
.61
.60
.60
.60
.60
.59
.59
.59
.59
.59
.58
.58
.58
.58
.57
.57
.57
.57
.56
.56
.56
.56
.56
.55
.55
.55
.55
.55
.54
.54
.54

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNolNoloNoNoNoNoNolNolNoNolNo)

.05
.05
.05
.05
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04

cNeoNoNoNoNoNoNoNololNoNoNoNoNoNoNoNoNoNolNoNoNoNoNoNolNolNoNoNoNoNoNolNolNolNolNo)

.181
.180
.179
.178
.178
177
.176
.176
.175
.174
.174
.173
172
172
171
.170
.169
.169
.168
.167
.167
.166
.166
.165
.164
.164
.163
.162
.162
.161
.160
.160
.159
.158
.158
.157
.157



4.
4.
4.
75.
75.
75.
75.
75.
76.
76.
76.
76.
76.
7.
7.
7.

77

607
797
986
176
366
555
745
935
124
314
504
693
883
073
262
452

.642
7.
78.
78.
78.
78.
78.
78.
79.
79.
79.
79.
79.
80.
80.
80.
80.
80.
81.
81.
81.

831
021
211
400
590
780
969
159
349
538
728
918
107
297
487
676
866
056
245
435

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.54
.53
.53
.53
.53
.53
.52
.52
.52
.52
.52
.51
.51
.51
.51
.51
.50
.50
.50
.50
.50
.49
.49
.49
.49
.49
.48
.48
.48
.48
.48
.47
.47
.47
.47
.47
.47

cNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoNolNoNoNoNoNoNoNoloNoNoNoNoNoNolNolNolNo)

.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.03
.03
.03
.03
.03
.03

eNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNolNoloNoNoNoNoNoNolNoNolNo

.156
.155
.155
.154
.154
.153
.152
.152
.151
.151
.150
.149
.149
.148
.148
.147
.146
.146
.145
.145
.144
.144
.143
.142
.142
.141
.141
.140
.140
.139
.139
.138
.137
.137
.136
.136
.135



81.
81.
82.
82.
82.
82.
82.
82.
83.
83.
83.
83.
83.
84.
84.
84.
84.
84.
85.
85.
85.
85.
85.
85.
86.
86.
86.
86.
86.
87.
87.
87.
87.
87.
88.
88.
88.

625
814
004
194
383
573
763
952
142
332
521
711
901
090
280
470
659
849
039
228
418
608
797
987
177
366
556
746
935
125
315
504
694
884
073
263
453

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.46
.46
.46
.46
.46
.45
.45
.45
.45
.45
.45
.44
.44
.44
.44
.44
.44
.43
.43
.43
.43
.43
.42
.42
.42
.42
.42
.42
.41
.41
.41
.41
.41
.41
.41
.40
.40

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNolNoNoNoNoNoNolNoloNoNoNoNoNolNolNoNolNo)

.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03

cNeoNoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolololoNoNoNoNoNoNolNoNolNo

.135
.134
.134
.133
.133
.132
.132
.131
.131
.130
.130
.129
.129
.128
.127
127
.126
.126
.125
.125
.124
.124
.124
.123
.123
122
.122
.121
121
.120
.120
.119
.119
.118
.118
117
117



88.
88.
89.
89.
89.
89.
89.
89.
90.
90.
90.
90.
90.
91.
91.
91.
91.
91.
92.
92.
92.
92.
92.
93.
93.
93.
93.
93.
93.
94.
94.
94.
94.
94.
95.
95.
95.

642
832
022
211
401
591
780
970
160
349
539
729
918
108
298
487
677
867
056
246
436
625
815
005
194
384
574
763
953
143
332
522
712
901
091
281
470

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.40
.40
.40
.40
.39
.39
.39
.39
.39
.39
.38
.38
.38
.38
.38
.38
.38
.37
.37
.37
.37
.37
.37
.37
.36
.36
.36
.36
.36
.36
.36
.35
.35
.35
.35
.35
.35

cNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNoNoloNoNoNoNoNolNolNolNolNo)

.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03

cNeoNoNoNoNoNoNoNololNoNoNoNoNoNolNoNolNoNoNoNoNoNoNolNolNoloNoNoNoNoNoNolNolNolNo

.116
.116
.115
.115
.115
.114
.114
.113
.113
112
112
.111
.111
.111
.110
.110
.109
.109
.108
.108
.108
.107
.107
.106
.106
.105
.105
.105
.104
.104
.103
.103
.103
.102
.102
.101
.101



95.
95.
96.
96.
96.
96.
96.
96.
97.
97.
97.
97.
97.
98.
98.
98.
98.
98.
99.
99.
99.
99.
99.
100.
100.
100.
100.
100.
100.
101.
101.
101.
101.
101.
102.
102.
102.

660
850
039
229
419
608
798
988
177
367
557
746
936
126
315
505
695
884
074
264
453
643
833
022
212
402
591
781
971
160
350
540
729
919
109
298
488

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.35
.34
.34
.34
.34
.34
.34
.34
.34
.33
.33
.33
.33
.33
.33
.33
.32
.32
.32
.32
.32
.32
.32
.32
.31
.31
.31
.31
.31
.31
.31
.31
.30
.30
.30
.30
.30

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoloNoNoNoNoNoNolNolNolNo)

.03
.03
.03
.03
.03
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02

cNeoNoNoNoNoNoNoNololNoNoNoNoNoNoNoNolNoNolNoNoNoNoNoNolNoloNoNoNoNoNoNolNolNolNo)

.101
.100
.100
.099
.099
.099
.098
.098
.097
.097
.097
.096
.096
.096
.095
.095
.094
.094
.094
.093
.093
.093
.092
.092
.091
.091
.091
.090
.090
.090
.089
.089
.089
.088
.088
.088
.087



102.
102.
103.
103.
103.
103.
103.
104.
104.
104.
104.
104.
104.
105.
105.
105.
105.
105.
106.
106.
106.
106.
106.
107.
107.
107.
107.
107.
107.
108.
108.
108.
108.
108.
109.
109.
109.

678
867
057
247
436
626
816
005
195
385
574
764
954
143
333
523
712
902
092
281
471
661
850
040
230
419
609
799
988
178
368
557
747
937
126
316
506

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.30
.30
.30
.30
.29
.29
.29
.29
.29
.29
.29
.29
.29
.28
.28
.28
.28
.28
.28
.28
.28
.28
.27
.27
.27
.27
.27
.27
.27
.27
.27
.26
.26
.26
.26
.26
.26

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoloNoNoNoNoNolNolNoNolNo)

.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNolNoloNoNoNoNoNoNolNolNolNo

.087
.087
.086
.086
.086
.085
.085
.084
.084
.084
.084
.083
.083
.083
.082
.082
.082
.081
.081
.081
.080
.080
.080
.079
.079
.079
.078
.078
.078
.077
.077
.077
.077
.076
.076
.076
.075



109.
109.
110.
110.
110.
110.
110.
111.
111.
111.
111.
111.
111.
112.
112.
112.

112

695
885
075
264
454
644
833
023
213
402
592
782
971
lel
351
540

. 730
112.
113.
113.
113.
113.
113.
114.
114.
114.
114.
114.
115.
115.
115.
115.
115.
115.
11le6.
11l6.
1le6.

920
109
299
489
678
868
058
247
437
627
816
006
196
385
575
765
954
144
334
523

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.26
.26
.26
.26
.25
.25
.25
.25
.25
.25
.25
.25
.25
.25
.24
.24
.24
.24
.24
.24
.24
.24
.24
.24
.23
.23
.23
.23
.23
.23
.23
.23
.23
.23
.23
.22
.22

cNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNoNoloNoNoNoNoNolNolNolNolNo)

.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNolNoNoNoNoNoNololNoloNoNoNoNoNolNolNolNolNo

.075
.075
.074
.074
.074
.074
.073
.073
.073
.072
.072
.072
.072
.071
.071
.071
.070
.070
.070
.070
.069
.069
.069
.069
.068
.068
.068
.067
.067
.067
.067
.066
.066
.066
.066
.065
.065



11l6.
11l6.
117.
.282
117.
117.

117

117

122

122

713
903
092

472
661

.851
118.
118.
118.
118.
118.
118.
119.
119.
119.
119.
119.
120.
120.
120.
120.
120.
121.
121.
121.
121.
121.
122.

041
230
420
610
799
989
179
368
558
748
937
127
317
506
696
886
075
265
455
644
834
024

.213
122.
122.

403
593

.182
122.
123.
123.
123.

972
162
351
541

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.22
.22
.22
.22
.22
.22
.22
.22
.22
.22
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.21
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.20
.19
.19
.19

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoloNoNoNoNoNoNolNolNolNo)

.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNoNoloNoNoNoNoNoNolNoNolNo)

.065
.065
.064
.064
.064
.064
.063
.063
.063
.063
.062
.062
.062
.062
.061
.061
.061
.061
.060
.060
.060
.060
.059
.059
.059
.059
.058
.058
.058
.058
.058
.057
.057
.057
.057
.056
.056



123.
123.
124.
.300
124.
124.

124

124

127

731
920
110

489
679

.869
125.
125.
125.
125.
125.
126.
126.
126.
126.
126.
126.
127.

058
248
438
627
817
007
196
386
576
765
955
145

.334
127.
127.
127.
128.
128.
128.
128.
128.
129.
129.
129.
129.
129.
129.
130.
130.
130.

524
714
903
093
283
472
662
852
041
231
421
610
800
990
179
369
559

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17
.17

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNolNolNoNoNoNoNoNolNoloNoNoNoNoNoNolNolNolNo)

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

cNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNolNoNoNoNoNoNoNolNoloNoNoNoNoNolNolNolNolNo

.056
.056
.056
.055
.055
.055
.055
.054
.054
.054
.054
.054
.053
.053
.053
.053
.053
.052
.052
.052
.052
.052
.051
.051
.051
.051
.051
.050
.050
.050
.050
.050
.049
.049
.049
.049
.049



130.
130.
131.
131.
131.
131.
131.
132.
132.
132.
132.
132.
133.
133.
133.
133.
133.
133.
134.
134.
134.
134.
134.
135.
135.
135.
135.
135.
136.
136.
136.
136.
136.
137.
137.
137.
137.

748
938
128
317
507
697
886
076
266
455
645
835
024
214
404
593
783
973
162
352
542
731
921
111
300
490
680
869
059
249
438
628
818
007
197
387
576

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.17
.17
.17
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.16
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.15
.14
.14

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNolNolNoNoNoNoNoNolNoloNoNoNoNoNoNolNolNolNo)

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNolNoNoNoNoNoNoNolNoloNoNoNoNoNoNolNolNolNo

.048
.048
.048
.048
.048
.047
.047
.047
.047
.047
.047
.046
.046
.046
.046
.046
.045
.045
.045
.045
.045
.045
.044
.044
.044
.044
.044
.043
.043
.043
.043
.043
.043
.042
.042
.042
.042



137.
137.
138.
138.
138.
138.
138.
139.
139.
139.
139.
139.
140.
140.
140.
140.
140.
140.
141.

141

144

766
956
145
335
525
714
904
094
283
473
663
852
042
232
421
611
801
990
180

.370
141.
141.
141.
142.
142.
142.
142.
142.
143.
143.
143.
143.
143.
144.
144.
144.
.594

559
749
939
128
318
508
697
887
077
266
456
646
835
025
215
404

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.14
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.13
.12

cNeoNeoNoNoNoNoNoNoRoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoloNoNoNoNoNoNolNoNolNo)

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

cNeoNeoNoNoNoNoNoNololNoNoNoNoNoNoNoNolNoNolNoNoNoNoNoNoNolNoNoNoNoNoNolNolNoNolNo

.042
.042
.041
.041
.041
.041
.041
.041
.040
.040
.040
.040
.040
.040
.040
.039
.039
.039
.039
.039
.039
.038
.038
.038
.038
.038
.038
.038
.037
.037
.037
.037
.037
.037
.037
.036
.036



144.
144.
145.
145.
145.
145.
145.
1l46.
1l46.
l46.
l46.
l46.
147.
147.
147.
147.

147

151

784
973
163
353
542
732
922
111
301
491
680
870
060
249
439
629

.818
148.
148.
148.
148.
148.
148.
149.
149.
149.
149.
149.
150.
150.
150.
150.
150.
151.
151.
151.
.612

008
198
387
577
767
956
146
336
525
715
905
094
284
474
663
853
043
232
422

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.12
.11
11
.11
.11
.11
.11
.11
.11
.11
11
11
11
11
11
.11
.11
.11

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoloNoNoNoNoNoNolNoNolNo)

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

cNeoNoNoNoNoNoNoNololNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNoNoloNoNoNoNoNolNolNolNolNo

.036
.036
.036
.036
.036
.035
.035
.035
.035
.035
.035
.035
.034
.034
.034
.034
.034
.034
.034
.033
.033
.033
.033
.033
.033
.033
.033
.032
.032
.032
.032
.032
.032
.032
.032
.031
.031



151.
151.
152.
152.
152.
152.
152.
153.
153.
153.
153.
153.
154.
154.
154.
154.
154.
155.
155.
155.
155.
155.
155.
156.
156.
156.
156.
156.
157.
157.
157.
157.
157.
158.
158.
158.
158.

801
991
181
370
560
750
939
129
319
508
698
888
077
267
457
646
836
026
215
405
595
784
974
164
353
543
733
922
112
302
491
681
871
060
250
440
629

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.11
.11
.11
11
11
11
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.10
.09
.09
.09
.09
.09
.09

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNolNolNoNoNoNoNolNolNoloNoNoNoNoNoNolNoNolNo)

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

cNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoNolNoNoNoNoNoNolNoloNoNoNoNoNoNolNoNolNo)

.031
.031
.031
.031
.031
.031
.030
.030
.030
.030
.030
.030
.030
.030
.030
.029
.029
.029
.029
.029
.029
.029
.029
.028
.028
.028
.028
.028
.028
.028
.028
.028
.027
.027
.027
.027
.027



158.
159.
159.
159.
159.
159.
159.
160.
160.
160.
160.
160.
lel.
lel.
lel.
161.
161.
162.
162.
162.
162.
162.
162.
163.
163.
163.
163.
163.
164.
164.
164.
164.
164.
165.
165.
165.
165.

819
009
198
388
578
767
957
147
336
526
716
905
095
285
474
664
854
043
233
423
612
802
992
181
371
561
750
940
130
319
509
699
888
078
268
457
647

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.09
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoloNoNoNoNoNolNolNolNolNo)

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

cNeoNeoNoNoNoNoNoNololNoNoNoNoNoNoNoNoNolNoNoNoNoNoNoNolNoloNoNoNoNoNolNolNolNolNo

.027
.027
.027
.027
.027
.026
.026
.026
.026
.026
.026
.026
.026
.026
.025
.025
.025
.025
.025
.025
.025
.025
.025
.025
.025
.024
.024
.024
.024
.024
.024
.024
.024
.024
.024
.023
.023



165.
166.
166.
166.
166.
166.
166.
167.
167.
167.
167.
167.
168.
168.
168.
168.
168.
169.
169.
169.
169.
169.
170.
170.
170.
170.
170.
170.
171.
.337
171.
171.

171

171

837
026
216
406
595
785
975
164
354
544
733
923
113
302
492
682
871
06l
251
440
630
820
009
199
389
578
768
958
147

527
716

.906
172.
172.
172.
172.

096
285
475
665

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.08
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNoNoloNoNoNoNoNoNolNoNolNo

.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01
.01

cNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNoNolNoNoNoNoNolNolNolNoNoNoNoNoNoNolNolNolNo

.023
.023
.023
.023
.023
.023
.023
.023
.023
.022
.022
.022
.022
.022
.022
.022
.022
.022
.022
.022
.022
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.021
.020
.020
.020
.020



172.
173.
173.
173.
173.
173.
173.
174.
174.
174.
174.
174.
175.
175.
175.
175.
175.
176.
176.
176.
176.
176.
177.
177.
177.
177.
177.
177.
178.
178.
178.
178.
178.
179.
179.
179.
179.

854
044
234
423
613
803
992
182
372
561
751
941
130
320
510
699
889
079
268
458
648
837
027
217
406
596
786
975
165
355
544
734
924
113
303
493
682

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.07
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06

eNeoNoNoNoNoNoNoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoloNoNoNoNoNoNolNoNolNo)

.01
.01
.01
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNolNoNoNoNoNoNoNolNolNoNoNoNoNoNoNolNoNolNo

.020
.020
.020
.020
.020
.020
.020
.020
.019
.019
.019
.019
.019
.019
.019
.019
.019
.019
.019
.019
.019
.019
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.018
.017



179.
180.
180.
180.
180.
180.
181.
181.
181.
181.
181.
181.
182.
182.
182.
182.
182.
183.
183.
183.
183.
183.
184.
184.
184.
184.
184.
184.
185.
185.
185.
185.
185.
186.
186.
186.
186.

872
062
251
441
631
820
010
200
389
579
769
958
148
338
527
717
907
096
286
476
665
855
045
234
424
614
803
993
183
372
562
752
941
131
321
510
700

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.06
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05

cNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNolNolNolNoNoNoNoNoNolNolNoNoNoNoNoNoNolNolNolNo

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

cNeoNoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNolNolNoNoNoNoNoNolNoloNoNoNoNoNolNolNolNolNo

.017
.017
.017
.017
.017
.017
.017
.017
.017
.017
.017
.017
.017
.017
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.016
.015
.015
.015
.015
.015
.015
.015
.015



186.
187.
187.
187.
187.
187.
188.
188.
188.
188.
188.
188.
189.
189.
189.
189.
189.
190.
190.
190.
190.
190.
191.
191.
191.
191.
191.
192.
192.
192.
192.
192.
192.
193.
193.
193.
193.

890
079
269
459
648
838
028
217
407
597
786
976
166
355
545
735
924
114
304
493
683
873
062
252
442
631
821
011
200
390
580
769
959
149
338
528
718

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.05
.04
.04

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNolNoNoNoNoNoNolNolNoloNoNoNoNoNolNolNoNolNo)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

cNeoNoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNolNoNoNoNoNoNolNolNolNoNoNoNoNoNoNolNoNolNo

.015
.015
.015
.015
.015
.015
.015
.015
.015
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.014
.013
.013
.013
.013
.013
.013
.013
.013
.013
.013



193.
194.
194.
194.
194.
194.
195.
195.
195.
195.
195.
195.
196.
196.
196.
196.
196.
197.
197.
197.
197.
197.
198.
198.
198.
198.
198.
199.
199.
199.
199.
199.
199.
200.
200.
200.
200.

907
097
287
476
666
856
045
235
425
614
804
994
183
373
563
752
942
132
321
511
701
890
080
270
459
649
839
028
218
408
597
787
977
166
356
546
735

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

eNeoleoNoNoNoNoNoNolololNoloNoNoNolNolololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04
.04

cNeoNeoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNoNoNoNoNoNoNoNoNoloNoNoNoNoNoNolNolNolNo)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

cNeoNoNoNoNoNoNoNoloNoNoNoNoNoNoNoNolNolNoNoNoNoNoNolNolNoloNoNoNoNoNoNolNolNolNo)

.013
.013
.013
.013
.013
.013
.013
.013
.013
.013
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.012
.011
.011
.011
.011
.011
.011



200.
201.
201.
201.
201.
201.
202.
202.
202.
202.
202.
203.
203.
203.
203.
203.
203.
204.
204.
204.
204.
204.
205.
205.
205.
205.
205.
206.
206.
206.
206.
206.
206.
207.
207.
207.
207.

925
115
304
494
684
873
063
253
442
632
822
011
201
391
580
770
960
149
339
529
718
908
098
287
477
667
856
046
236
425
615
805
994
184
374
563
753

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNolholololNoNoNoNolNolNololNolNol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

eNeoleoNoNoNoNoNoNolololNololNoNoNololololBolNolNoNoNolNoholololNoNoNoNolNolNololNolNol

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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207.943 0.000 0.00 0.03 0.00 0.010
208.132 0.000 0.00 0.03 0.00 0.010
208.322 0.000 0.00 0.03 0.00 0.010
208.512 0.000 0.00 0.03 0.00 0.010
208.701 0.000 0.00 0.03 0.00 0.010
208.891 0.000 0.00 0.03 0.00 0.009
209.081 0.000 0.00 0.03 0.00 0.009
209.270 0.000 0.00 0.03 0.00 0.009
209.460 0.000 0.00 0.03 0.00 0.009
209.650 0.000 0.00 0.03 0.00 0.009
209.839 0.000 0.00 0.03 0.00 0.009
210.029 0.000 0.00 0.03 0.00 0.009
210.219 0.000 0.00 0.03 0.00 0.009
210.408 0.000 0.00 0.03 0.00 0.009
210.598 0.000 0.00 0.03 0.00 0.009
210.788 0.000 0.00 0.03 0.00 0.009
210.977 0.000 0.00 0.03 0.00 0.009
211.167 0.000 0.00 0.03 0.00 0.009
211.357 0.000 0.00 0.03 0.00 0.009
211.546 0.000 0.00 0.03 0.00 0.009
211.736 0.000 0.00 0.03 0.00 0.009
211.926 0.000 0.00 0.03 0.00 0.009
212.115 0.000 0.00 0.03 0.00 0.009
212.305 0.000 0.00 0.03 0.00 0.009
212.495 0.000 0.00 0.03 0.00 0.009
212.684 0.000 0.00 0.03 0.00 0.009
212.874 0.000 0.00 0.03 0.00 0.009
213.064 0.000 0.00 0.03 0.00 0.009
213.253 0.000 0.00 0.03 0.00 0.009
213.443 0.000 0.00 0.03 0.00 0.009
213.633 0.000 0.00 0.03 0.00 0.009
213.822 0.000 0.00 0.03 0.00 0.009
214.012 0.000 0.00 0.03 0.00 0.009
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Location name: Redlands, California, USA* f*"”m""“%
Latitude: 34.0868°, Longitude: -117.1904° i )’
Elevation: 1303.97 ft** f j
* source: ESRI Maps R s
** source: USGS T e

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey
Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
‘ PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)1 ‘
Durati | Average recurrence interval (years) |
uration
[ 1+ | 2 || 5 || 10 || 25 || s || 100 | 200 | 500 | 1000 |
5-min 1.19 1.54 2.02 2.41 2.95 3.40 3.84 4.32 4.99 5.52
(0.984-1.44) || (1.28-1.87) || (1.67-2.46) || (1.98-2.96) || (2.35-3.76) || (2.64-4.40) || (2.92-5.12) || (3.18-5.93) || (3.52-7.14) || (3.76-8.18)
10-min 0.852 1.10 1.45 1.73 212 2.43 2.75 3.10 3.58 3.95
(0.708-1.03) || (0.918-1.34) || (1.19-1.76) || (1.42-2.12) || (1.68-2.69) || (1.89-3.16) || (2.09-3.67) || (2.28-4.25) || (2.52-5.11) || (2.69-5.86)
15-min 0.688 0.892 1.16 1.39 1.71 1.96 2.22 2.50 2.88 3.19
(0.572-0.836)|| (0.740-1.08) || (0.964-1.42) || (1.14-1.71) || (1.36-2.17) || (1.52-2.55) || (1.68-2.96) || (1.84-3.42) || (2.03-4.12) || (2.17-4.73)
30-min 0.512 0.662 0.866 1.03 1.27 1.46 1.65 1.86 214 2.37
(0.426-0.620)((0.550-0.806)/| (0.718-1.06) || (0.850-1.27) || (1.01-1.62) || (1.13-1.89) || (1.25-2.20) || (1.37-2.55) || (1.51-3.07) || (1.62-3.52)
60-min 0.370 0.480 0.627 0.749 0.920 1.06 1.20 1.34 1.55 1.72
(0.308-0.449) [(0.399-0.583) [(0.519-0.764) [(0.616-0.921) || (0.730-1.17) || (0.820-1.37) || (0.906-1.59) || (0.990-1.84) || (1.10-2.22) || (1.17-2.55)
2-hr 0.264 0.339 0.438 0.522 0.636 0.725 0.817 0.914 1.05 1.15
(0.220-0.320) [(0.282-0.412) [(0.364-0.534) [(0.428-0.641) [(0.504-0.808) |(0.564-0.942) | (0.620-1.09) || (0.672-1.25) || (0.738-1.50) || (0.784-1.71)
3-hr 0.216 0.276 0.357 0.423 0.514 0.585 0.658 0.734 0.838 0.920
(0.180-0.262)((0.230-0.336) |(0.296-0.435)||(0.347-0.520) |(0.408-0.654)|((0.455-0.760) ((0.499-0.876) | (0.540-1.01) || (0.591-1.20) || (0.627-1.36)
6-hr 0.152 0.194 0.249 0.295 0.357 0.405 0.454 0.505 0.575 0.629
(0.126-0.184) |[(0.161-0.235) [(0.207-0.304) |[(0.242-0.362) [(0.283-0.454) |(0.315-0.526) |[(0.344-0.605) [(0.372-0.693) |(0.406-0.822) [(0.429-0.932)
12-hr 0.101 0.129 0.166 0.197 0.238 0.270 0.302 0.335 0.380 0.415
(0.084-0.122)||(0.107-0.157)||(0.138-0.203) |[(0.162-0.242) | |(0.189-0.303)||(0.210-0.351) ||(0.229-0.402) ||(0.247-0.459) |(0.268-0.543) | |(0.282-0.615)
24-hr 0.068 0.088 0.114 0.135 0.163 0.185 0.207 0.230 0.260 0.284
(0.060-0.078)((0.078-0.101)|{(0.100-0.132) ||(0.118-0.157){|(0.138-0.197)|((0.154-0.228) ((0.168-0.261){(0.181-0.297) ||(0.197-0.351) ||(0.208-0.396)
2-da 0.042 0.055 0.072 0.086 0.105 0.120 0.135 0.151 0.172 0.188
Y ||(0.037-0.048)|[(0.049-0.063)||(0.064-0.083) ||(0.075-0.100) ||(0.089-0.127)||(0.100-0.148) ||(0.109-0.170) ||(0.119-0.195) | |(0.130-0.232) ||0.138-0.262)
3-day 0.030 0.040 0.053 0.064 0.079 0.091 0.103 0.116 0.134 0.147
(0.027-0.035)((0.036-0.046)|(0.047-0.062) ||(0.056-0.075)|(0.067-0.096)||(0.076-0.112) |{(0.084-0.130) |(0.092-0.150) {|(0.101-0.180) ||(0.108-0.206)
4-da 0.024 0.033 0.044 0.053 0.066 0.076 0.087 0.098 0.113 0.125
Yy (0.022-0.028)((0.029-0.038)|(0.039-0.051) ||(0.047-0.062)|(0.056-0.080) | [(0.063-0.094) ((0.070-0.109)|(0.077-0.126) ||(0.085-0.152) ||(0.092-0.174)
7-da 0.016 0.022 0.029 0.036 0.045 0.052 0.059 0.066 0.077 0.085
Y 11(0.014-0.019)||(0.019-0.025)||(0.026-0.034) |(0.031-0.042)||(0.038-0.054) ||(0.043-0.063) |(0.048-0.074) || 0.052-0.086) ||(0.058-0.104) | (0.062-0.119)
10-da 0.012 0.017 0.023 0.027 0.034 0.040 0.045 0.051 0.060 0.066
y (0.011-0.014)|/(0.015-0.019)|((0.020-0.026) {(0.024-0.032) (|(0.029-0.041) ||(0.033-0.049)||(0.037-0.057)|(0.040-0.066) |(0.045-0.080) ||(0.048-0.092)
20-da 0.008 0.010 0.014 0.017 0.022 0.025 0.029 0.033 0.038 0.043
y (0.007-0.009)((0.009-0.012)|{(0.012-0.016)|/(0.015-0.020)|(0.018-0.026)|((0.021-0.031) {(0.023-0.036) |(0.026-0.042) ||(0.029-0.052) ||(0.031-0.059)
30-da 0.006 0.008 0.011 0.014 0.017 0.020 0.023 0.026 0.030 0.034
y (0.005-0.007)((0.007-0.009){(0.010-0.013)|(0.012-0.016)|(0.015-0.021)|((0.017-0.025) {(0.019-0.029) {(0.021-0.034) ||(0.023-0.04 1) ||(0.025-0.047)
45-da 0.005 0.006 0.009 0.011 0.014 0.016 0.018 0.021 0.024 0.027
y (0.004-0.005)((0.006-0.007)|(0.008-0.010)/(0.009-0.013)||(0.012-0.016)|((0.013-0.020) {(0.015-0.023)|(0.016-0.027) ||(0.018-0.033) ||(0.020-0.038)
60-da 0.004 0.006 0.008 0.009 0.012 0.014 0.016 0.018 0.021 0.023
y (0.004-0.005)((0.005-0.007){(0.007-0.009) |/(0.008-0.011){|(0.010-0.014)|((0.011-0.017) |{(0.013-0.020) |(0.014-0.023) ||(0.016-0.028) ||(0.017-0.033)
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.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0868&lon=-117.1904&data=intensity&units=english&series=pds 1/4
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PDS-based intensity-duration-frequency (IDF) curves
Latitude: 34.0868°, Longitude: -117.1904°
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Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0868&lon=-117.1904&data=intensity&units=english&series=pds
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910

Questions?: HDSC.Questions@noaa.gov

Disclaimer

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=34.0868&lon=-117.1904&data=intensity&units=english&series=pds
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TECHNICAL GUIDANCE DOCUMENT APPENDICES

Worksheet H: Factor of Safety and Design Infiltration Rate and Worksheet

Assigned Factor Product (p)
Factor Category Factor Description Weight (w) | Value (v) Pp=wWXV
Soil assessment methods 0.25 2 0.5
Predominant soil texture 0.25 1 0.25
A Suitability Site soil variability 0.25 2 0.5
Assessment Depth to groundwater / impervious
p 9 p 0.25 1 0.25
layer
Suitability Assessment Safety Factor, S, = Zp 15
Tributary area size 0.25 3 0.75
Level of pretreatment/ expected
sediment loads 0.25 3 0.75
B Design Redundancy 0.25 3 0.75
Compaction during construction 0.25 3 0.75
Design Safety Factor, Sg = 2p 3
Combined Safety Factor, Stor= Sax Sg 4.5
Measured Infiltration Rate, inch/hr, Ky, 156
(corrected for test-specific bias) '
Design Infiltration Rate, in/hr, Kpesign = Stot % Ku 0.347
Supporting Data
Briefly describe infiltration test and provide reference to test forms:
In addition to the geotechnical exploratory borings, two percolation test borings
were excavated in the area of the proposed storm water management basin to
depths of about 5 feet. Infiltration/percolation testing was conducted in these
borings in general accordance with the requirements of the County of San
Bernardino. Please refer to included Geotechnical Report.

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

combined adjustment factor shall not exceed 9.0.

VII-35

May 19, 2011
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In addition to the geotechnical exploratory borings, two percolation test borings were excavated in the area of the proposed storm water management basin to depths of about 5 feet. Infiltration/percolation testing was conducted in these borings in general accordance with the requirements of the County of San Bernardino. Please refer to included Geotechnical Report.
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County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Monday, March 14, 2022

Note: The information provided in this report and on the Stormwater Geodatabase for the County of San Bernardino Stormwater Program is intended to provide basic guidance in
the preparation of the applicant's Water Quality Management Plan (WQMP) and should not be relied upon without independent verification.

Project Site Parcel Number(s): 016704104, 016704105, 016704101

Project Site Acreage: 19.283

HCOC Exempt Area: Yes. Verify that the project is completely with the HCOC exemption area.
Closest Receiving Waters: System Number - 101

(Applicant to verify based on local drainage facilities and topography.)

Facility Name - Santa Ana River
Owner - SBCFCD
Closest channel segment’s susceptibility to Hydromodification: EHM

Highest downstream hydromodification susceptibility: High

Is this drainage segment subject to TMDLs? No

Are there downstream drainage segments subject to TMDLs? No

Is this drainage segment a 303d listed stream? No

Are there 303d listed streams downstream? Yes

Are there unlined downstream waterbodies? No

Project Site Onsite Soil Group(s): A B

Environmentally Sensitive Areas within 200" SAN BERNARDINO KANGAROO RAT,Riversidian Alluvial Sage Scru
Groundwater Depth (FT): -196

Parcels with potential septic tanks within 1000 No

Known Groundwater Contamination Plumes within 1000": No

Studies and Reports Related to Project Site: CSDP 4 CALC SHEET FOR HYDRO

CSDP 4 Hydrological Design Criteria
SBVMWD High Groundwater / Pressure Zone Area

http://permitrack.sbcounty.gov/wap report/report.asp?septic=No&SECAREA=SAN BER... 3/14/2022
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Attachment B — Site Photographs

Photograph 1: Looking north from the southwest corner of the site at the upland habitat, primarily non-
native grasses and mustard in the foreground, with elderberry in the background.

Photograph 2: Heavy non-native grasses dominate the upland portion of the site.

APN 167-041-01 ’ZJ E L I\/I T

Biological Due Diligence Investigation E]
CONSULTING



Attachment B — Site Photographs

Photograph 4: Tree of heaven along the eastern boundary of the upland portion of the site.

APN 167-041-01
Biological Due Diligence Investigation




Attachment B — Site Photographs

Photograph 5: Looking south from northwest corner of the site at the RAFSS habitat in the Santa Ana
Riverbed. The upland habitat is located on a bench above the Santa Ana River. The slope
separating the upland habitat form the Santa Ana River is heavily vegetated with non-
native grasses.

Photograph 6: San Bernardino kangaroo rat sign in suitable soils in the riverbed.

APN 167-041-01
Biological Due Diligence Investigation
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Stormwater Pollution Prevention

Best Management Practices for Homeowner’s Associations,
Property Managers and Property Owners

Your Guide To Maintaining Water
Friendly Standards In Your Community

sbcountystormwater.org

Big Bear - Chino - Chino Hills - Colton - Fontana - Grand Terrace - Highland - Loma Linda - Montclair- Ontario - Rancho Cucamonga
Redlands - Rialto - San Bernardino - San Bernardino County - San Bernardino County Flood Control District - Upland - Yucaipa



http://www.sbcountystormwater.org
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COMMERCIAL TRASH ENCLOSURES

FOLLOW THESE REQUIREMENTS
TO KEEP OUR WATERWAYS CLEAN

Trash enclosures, such as those found in commercial and apartment complexes, typically
contain materials that are intended to find their way to a landfill or a recycling facility.
These materials are NOT meant to go into our local lakes and rivers.

PUT TRASH INSIDE  CLOSE THE LID KEEP TOXICS OUT

Place trash inside the bin Prevent rain from entering e Paint

(preferably in sealed bags) the bin in order to avoid ® Grease, fats and used oils
leakage of polluted water e Batteries, electronics
runoff and fluorescent lights

SOME ADDITIONAL GUIDELINES, INCLUDE

J SWEEP FREQUENTLY J FIX LEAKS JCONSTRUCT ROOF
Sweep trash enclosure areas Address trash bin leaks Construct a solid cover roof over the
frequently, instead of hosing immediately by using dry clean existing trash enclosure structure to
them down, to prevent polluted up methods and report to your prevent rainwater from coming into
water from flowing into the contact with trash and garbage.
streets and storm drains. Check with your local City/County
for Building Codes.

waste hauler to receive a
replacement.

In San Bernardino County, stormwater pollution is caused by food waste, landscape waste, chemicals and other
debris that are washed into storm drains and end up in our waterways - untreated! You can be part of the
solution by maintaining a water-friendly trash enclosure.

THANK YOU FOR HELPING TO KEEP SAN BERNARDINO COUNTY CLEAN AND HEALTHY!

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report

sbcountystormwater.org

Big Bear « Chino « Chino Hills - Colton « Fontana « Grand Terrace « Highland - Loma Linda » Montclair - Ontario - Rancho Cucamonga
Redlands - Rialto « San Bernardino « San Bernardino County « San Bernardino County Flood Control District « Upland « Yucaipa



HAZARDOUS WASTE

CESQG PROGRAM

Conditionally Exempt Small Quantity Generator
WHAT IS A CESQG?

Businesses that generate 27 gallons or 220 Ibs. of
hazardous waste, or 2.2 |bs. of extremely hazardous
waste per month are called “Conditionally Exempt
Small Quantity Generators,” or CESQGs. San Bernardino
County Household Hazardous Program provides
waste management services to CESQG businesses.
The most common CESQGs in San Bernardino County
are painters, print shops, auto shops, builders,
agricultural operators and property managers, but
there are many others. When you call, be ready to
describe the types and amounts of waste your
business generates in a typical month. If you generate
hazardous waste on a regular basis, you must:

« Register with San Bernardino County Fire Department
(909) 386-8400 as a hazardous waste generator.

- To obtain an EPA ID# and application form from the
State visit www.dtsc.ca.gov.

» Manage hazardous waste in accordance with all
applicable local, state and federal laws and
regulations.

HOW DO | GET SERVICE?

To arrange an appointment for the CESQG Program,
call 1-800-OILY CAT or 909-382-5401. Be ready to
describe the type and amount of hazardous waste
your business is ready to dispose of, and the types
and size(s) of containers that the waste is in.

Waste Type and Cost

There is a small handling fee involved in the

collection of hazardous waste from your

business. Disposal costs depend on the type

of waste.

Aerosols

Automobile motor oil
Anti-freeze
Contaminated oil
Car batteries

Corrosive liquids, solids
Flammable solids, liquids

Latex Paint
Mercury

NiCad/Alkaline Batteries

Oil Base Paints

Oil Filters

Oxidizers

PCB Ballasts
Pesticides (most)
Photofixer, developer
Television & Monitors
Additional Handling

*Rates subject to change without notice*

$1.29/1b.

$.73/gal.
$1.57/gal.
$4.48/gal.

$.62/ea.
$2.80/1b.
$1.57/1b.
$.73/lb.
$10.08/1b.
$2.13/Ib.
$1.00/1b.
$.56/ea.
$9.63/lb.
$5.94/lb.
$2.91/lb.

$4.31/gal.

$11.20/ea.
$138.00/hr.

WE CANNOT ACCEPT

% Radioactives
% Water reactives
% Explosives

% Compressed gas cylinders

% Medical or biohazardous waste

% Asbestos
% Remediation wastes

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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HAZARDOUS WASTE

WHY IS THE FIRE DEPARTMENT
COLLECTING HAZARDOUS WASTE?

Small Quantity Generators often have difficulty
disposing of small quantities of hazardous waste.
Hazardous waste companies usually have a
minimum amount of waste that they will pick up,
or charge a minimum fee for service. Typically, the
minimum fee exceeds the cost of disposal for the
hazardous waste. This leaves the small quantity
generator in a difficult situation. Some respond
by storing hazardous waste until it becomes
economical for the hazardous waste transporter to
pick it up, putting the business out of compliance
by exceeding regulatory accumulation time
limits. Other businesses simply store their
hazardous wastes indefinitely, creating an unsafe
work environment and exceeding accumulation
time limits. Yet other businesses attempt to illegally
dispose of their waste at household hazardous
waste collection facilities. These facilities are not
legally permitted to accept commercial wastes,
nor are prepared to provide legal documentation
for commercial hazardous waste disposal. In
answer to the problems identified above, the San
Bernardino County Fire Department Household
Hazardous Program instituted the Conditionally
Exempt Small Quantity Generator Program.

PAYMENT FOR SERVICES

The CESQG Program will prepare an invoice

for your business at the time of service. You can
pay at the time of service with cash or a check, or
you can mail your payment to the Fire Department
within 30 days. Please note that we do not accept
credit card payments. The preferred method of
payment is to handle payment at time of service.
Additional charges may apply for accounts not
paid within 30 days.

Bernardino
County
STORMWATER PROGRAM
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ARE THERE ANY OTHER WAYS THAT | CAN SAVE
MONEY ON HAZARDOUS WASTE DISPOSAL?

Yes! First, start by reducing the amount of waste
that you produce by changing processes or process
chemicals, at your business. Next, examine if there
is a way that you can recycle your waste back into
your processes. Network with similar businesses

or trade associations for waste minimization and
pollution prevention solutions.

WHAT IF YOUR BUSINESS DOES NOT QUALIFY?

Call the San Bernardino County Fire Department
Field Services Division for assistance with
hazardous waste management at 909-386-8400.

If you reduce the amount of waste you generate
each month to 27 gallons or less, you may qualify
in the future.

WHAT HAPPENS TO YOUR HAZARDOUS WASTE?

Hazardous waste collected by the CESQG

Program is transported to a state permitted
processing facility in San Bernardino. The

waste is further processed at this point and
packaged for off-site recycling (oil filters, oil,

latex paint, antifreeze, and batteries) or destructive
incineration (pesticides, corrosives, flammables,

oil based paint).

San Bernardino County Fire Department
CESQG Program
2824 East“W" Street
San Bernardino, CA 92415-0799
Phone: 909-382-5401
Fax: 909-382-5413
www.sbcfire.org/ofm/hhw/HouseholdHazardousWaste.aspx
Email: mvangese@sbcfire.org

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report



WORKING OUTDOORS & HANDLING SPILLS

~County |
STORMWATER PROGRAM
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CUANDO TRABAJE AL AIRE LIBRE UTILICE LAS 3Cs

CONTROL | CONTROL

Locate the nearest storm drain and ensure nothing
can enter or be discharged into it.

Ubique el desagtie de aguas pluviales mds cercano y
asegurese de que nada pueda ingresar a éste ni
descargarse en él.

CONTAIN | CONTENER

w Isolate your area to prevent material from potentially

flowing or being blown away.
Aisle su drea para evitar que el material pueda discurrirse

o ser llevado por el viento.

CAPTURE | CAPTURAR

Sweep up debris and place it in the trash. Clean up
spills with an absorbent material (e.g. kitty litter) or
vacuum with a Wet-Vac and dispose of properly.
Recoja los restos y coldquelos en la basura. Limpie los
derrames con un material absorbente (como la arena
para gatos) o aspirelos con una Wet-Vac (aspiradora de
humedad) y deséchelos correctamente.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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COMMERCIAL LANDSCAPE

DISCHARGE TO THE STORM DRAIN, ACCIDENTAL OR NOT, COULD
LEAD TO ENFORCEMENT ACTIONS, WHICH COULD INCLUDE FINES.

Follow the best practices below to prevent water pollution from landscaping activities.

RECYCLE
YARD WASTE

A )

o Recycle leaves, grass clippings and other
yard waste.

Do not blow, sweep, rake or hose yard
waste into the street or catch basin.

Try grasscycling: the natural recycling of
grass by leaving clippings on the lawn
when mowing.

For more information, please visit:
www.calrecycle.ca.gov/organics

/grasscycling

€ HoMEOWNERS

KEEP THESE TIPS IN MIND WHEN
HIRING PROFESSIONAL LANDSCAPERS
AND REMIND AS NECESSARY.

USE FERTILIZERS, HERBICIDES

AND PESTICIDES SAFELY

Fertilizers, herbicides and pesticides are
often carried into the storm drain system
by sprinkler runoff. Use natural and
non-toxic alternatives as often as possible.

If you must use chemical fertilizers,
herbicides or pesticides:

® Spot apply, rather than blanketing entire
areas.

e Avoid applying near curbs and
driveways, and never before a rain.

® Apply fertilizers as needed: when plants
could best use it and when the potential
runoff would be low.

e Follow the manufacturer’s instructions
carefully—this will not only give the best
results, but will save money.

Leftover pesticides, fertilizers, and
herbicides contaminate landfills and
should be disposed of through a
Hazardous Waste Facility.

USE WATER
WISELY

. o Control the amount of water and direction

of sprinklers. Sprinklers should only be on
long enough to allow water to soak into
the ground, but not so long as to cause
runoff.

Periodically inspect, fix leaks and realign
sprinkler heads.

Plant native vegetation to reduce the need
of water, fertilizers, herbicides and
pesticides.

For more information on proper
disposal call,

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County

County
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SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

Pollutants on sidewalks and other pedestrian traffic areas and plazas are typically due to littering

and vehicle use. Fountain water containing chlorine and copperbased algaecides is toxic to aquatic life.
Proper inspection, cleaning, and repair of pedestrian areas and HOA owned surfaces and structures
can reduce pollutant runoff from these areas. Maintaining these areas may involve one or more of the
following activities:

1. Surface Cleaning
2. Graffiti Cleaning
3. Sidewalk Repair
4. Controlling Litter

5. Fountain Maintenance

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.
Implementation of these measures may be more effective and reduce or eliminate the need to implement
other more complicated or costly procedures. Possible pollution prevention measures for sidewalk, plaza,
and fountain maintenance and cleaning include:

« Use dry cleaning methods whenever practical for surface cleaning activities.
« Use the least toxic materials available (e.g. water based paints, gels or sprays for graffiti removal).

« Once per year, educate HOA staff and tenants on pollution prevention measures.

MODEL PROCEDURES:
1. Surface Cleaning

Discharges of wash water to the storm water drainage system from cleaning or hosing
of impervious surfaces is prohibited.
Sidewalks, Plazas
v’ Use dry methods (e.g. sweeping, backpack blowers, vacuuming) whenever
practical to clean sidewalks and plazas rather than hosing, pressure washing, or
steam cleaning. DO NOT sweep or blow material into curb; use devices
that contain the materials.

v If water must be used, block storm drain inlets and contain runoff.
Discharge wash water to landscaping or contain and dispose of properly.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
smmwf?laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

Parking Areas, Driveways, v Parking facilities should be swept/vacuumed on a regular basis.
Drive-thru Establish frequency of public parking lot sweeping based on usage
and field observations of waste accumulation.

v If water must be used, block storm drain inlets and contain runoff. Discharge
wash water to landscaping or contain and dispose of properly.

v Sweep all parking lots at least once before the onset of the wet season.
v" Use absorbents to pick up oil; then dry sweep.

v’ Appropriately dispose of spilled materials and absorbents.

OPTIONAL:

- Consider increasing sweeping frequency based on factors such as traffic
volume, land use, field observations of sediment and trash accumulation,
proximity to water courses, etc.

Building Surfaces, Decks, v' Use high-pressure water, no soap.
etc., without loose paint
v If water must be used, block storm drain inlets and contain runoff. Discharge
wash water to landscaping or contain and dispose of properly.

Unpainted Building v If water must be used, block storm drain inlets and contain runoff. Discharge
Surfaces, Wood Decks, etc.  wash water to landscaping or contain and dispose of properly.

v If using a biodegradable or other cleaning agent to remove deposits contain
and dispose of properly.

2. Graffiti Cleaning
Graffiti Removal v Avoid graffiti abatement activities during rain events.

v When graffiti is removed by painting over, implement the procedures under
Painting and Paint Removal in the Roads, Streets, and Highway Operation and
Maintenance procedure sheet.

v Protect nearby storm drain inlets prior to removing graffiti from walls,
signs, sidewalks, or other structures needing graffiti abatement. Clean up
afterwards by sweeping or vacuuming thoroughly, and/or by using absorbent
and properly disposing of the absorbent.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
swmwfpf'laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

v Note that care should be taken when disposing of waste since it may need to be
disposed of as hazardous waste.

OPTIONAL:

- Consider using a waterless and non-toxic chemical cleaning method for graffiti
removal (e.g. gels or spray compounds).

3. Sidewalk Repair

Surface Removal
and Repair

v" Schedule surface removal activities for dry weather if possible.
v" Avoid creating excess dust when breaking asphalt or concrete.

v’ Take measures to protect nearby storm drain inlets prior to breaking up asphalt
or concrete (e.g. place hay bales or sand bags around inlets). Clean afterwards
by sweeping up material.

v’ Designate an area for clean up and proper disposal of excess materials.
v Remove and recycle as much of the broken pavement as possible.

v"When making saw cuts in pavement, use as little water as possible. Cover each
storm drain inlet with filter fabric during the sawing operation and contain the
slurry by placing straw bales, sandbags, or gravel dams around the inlets. After
the liquid drains shovel or vacuum the slurry, remove from site and dispose of

properly.

v’ Always dry sweep first to clean up tracked dirt. Use a street sweeper
or vacuum truck. Do not dump vacuumed liquid in storm drains. Once dry
sweeping is complete, the area may be hosed down if needed. Discharge wash
water to landscaping, pump to the sanitary sewer if permitted to do
so or contain and dispose of properly.

Concrete Installation v" Avoid mixing excess amounts of fresh concrete or cement mortar on-site.

and Repair

Bernart dino
County
STORMWATER PROGRAM
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Only mix what is needed for the job.

v Wash concrete trucks off-site or in designated areas on-site, such that there
is no discharge of concrete wash water into storm drain inlets, open ditches,
streets, or other storm water conveyance structures. (See Concrete Waste
Management BMP WM - 8)

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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http://ocwatersheds.com/Documents/2009_CASQA_ConBMP_Handbook/WasteManagementBMPs/WM-8.pdf
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SIDEWALK, PLAZA, ENTRY MONUMENT &

FOUNTAIN MAINTENANCE

4. Litter Control

v Store dry and wet concrete materials under cover, protected from rainfall and
runoff and away from drainage areas. After job is complete remove temporary
stockpiles (asphalt materials, sand, etc.) and other materials as soon as possible.

v’ Return leftover materials to the transit mixer. Dispose of small amounts of
excess concrete, grout, and mortar in the trash.

v When washing concrete to remove fine particles and expose the aggregate,
contain the wash water for proper disposal.

v Do not wash sweepings from exposed aggregate concrete into the street
or storm drain. Collect and return sweepings to aggregate base stock pile,
or dispose in the trash.

v’ Protect applications of fresh concrete from rainfall and runoff until the material
has hardened.

v Enforce anti-litter laws.

v’ Provide litter receptacles in busy, high pedestrian traffic areas of the
community, at recreational facilities, and at community events.

v' Cover litter receptacles and clean out frequently to prevent leaking/spillage or
overflow.

OPTIONAL:

« Post “No Littering” signs.

5. Fountain Maintenance

Bernart dino
County
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v Do not use copper-based algaecides. Control algae with chlorine or other
alternatives, such as sodium bromide.

v" Allow chlorine to dissipate for a few days and then recycle/reuse water by draining
it gradually onto a landscaped area. Water must be tested prior to discharge to
ensure that chlorine is not present (concentration must be less than 0.1 ppm).

v’ Contact local agency for approval to drain into sewer or storm drain.

v" Avoid mixing excess amounts of fresh concrete or cement mortar on-site.
Only mix what is needed for the job.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

Vehicle or equipment maintenance has the potential to be a significant source of stormwater pollution.
Engine repair and service (parts cleaning, spilled fuel, oil, etc.), replacement of fluids, and outdoor equip-
ment storage and parking (dripping engines) can all contaminate stormwater. Conducting the following
activities in a controlled manner will reduce the potential for stormwater contamination:

1. General Maintenance and Repair
2.Vehicle and Machine Repair
3. Waste Handling/Disposal

Related vehicle maintenance activities are covered under the following program headings in this
manual: “Vehicle and Equipment Cleaning”, “Vehicle and Equipment Storage”, and “Vehicle Fueling”.

POLLUTION PREVENTION:

Pollution prevention measures have been considered and incorporated in the model procedures.
Implementation of these measures may be more effective and reduce or eliminate the need to implement
other more complicated or costly procedures. Possible pollution prevention measures for equipment
maintenance and repair include:

« Review maintenance activities to verify that they minimize the amount of pollutants discharged to
receiving waters. Keep accurate maintenance logs to evaluate materials removed and improvements
made.

« Switch to non-toxic chemicals for maintenance when possible.

« Choose cleaning agents that can be recycled.

+ Minimize use of solvents. Clean parts without using solvents whenever possible. Recycle used motor
oil, diesel oil, and other vehicle fluids and parts whenever possible.

+ Once per year, educate HOA staff and tenants on pollution prevention measures.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
svomw:?;mm Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

MODEL PROCEDURES:
1. General Maintenance and Repair
General Guidelines v" Review maintenance activities to verify that they minimize the amount

of pollutants discharged to receiving waters. Keep accurate maintenance
logs to evaluate materials removed and improvements made.

> Note: Permission must v Regularly inspect vehicles and equipment for leaks.
be obtained for any
discharge of wash v’ Move activity indoors or cover repair area with a permanent roof if feasible.

water to the sanitary
sewer from the local

. v Minimize contact of stormwater with outside operations through berming the
sewering agency.

local sewering and drainage routing.

v’ Place curbs around the immediate boundaries of the process equipment.

v" Clean yard storm drain inlets regularly and stencil them.

Good Housekeeping v" Avoid hosing down work areas. If work areas are washed and if discharge to the
sanitary sewer is allowed, treat water with an appropriate treatment device (e.g.
clarifier) before discharging. If discharge to the sanitary sewer is not permitted,
pump water to a tank and dispose of properly.

v’ Collect leaking or dripping fluids in drip pans or container. Fluids are easier to
recycle or dispose of properly if kept separate.

v Keep a drip pan under the vehicle while you unclip hoses, unscrew filters, any
discharge of or remove other parts. Place a drip pan under any vehicle that
might leak while you work on it to keep splatters or drips off the shop floor.

v Educate employees on proper handling and disposal of engine fluids.

v Promptly transfer used fluids to the proper waste or recycling drums. Don't
leave full drip pans or other open containers lying around.

v Do not pour liquid waste to floor drains, sinks, outdoor storm drain inlets, or
other storm drains or sewer connections.

v Post signs at sinks and stencil outdoor storm drain inlets.
2. Vehicle Repair
General Guidelines v Perform vehicle fluid removal or changing inside of a building or in a contained
covered area, where feasible, to prevent the run-on of stormwater and the

runoff of spills.

v Regularly inspect vehicles and equipment for leaks, and repair as needed.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
svomm»:vaoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

v" Use secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

v Immediately drain all fluids from wrecked vehicles. Ensure that the drain pan or
drip pan is large enough to contain drained fluids (e.g. larger pans are needed
to contain antifreeze, which may gush from some vehicles).

v Promptly transfer used fluids to the proper waste or recycling drums. Don't
leave full drip pans or other open containers lying around.

v Recycle used motor oil, diesel oil, and other vehicle fluids and parts
whenever possible.

v Qil filters disposed of in trash cans or dumpsters can leak oil. Place the oil
filter in a funnel over a waste oil recycling drum to drain excess oil before
disposal. Qil filters can also be recycled. Ask your oil supplier or recycler
about recycling oil filters.

v Store cracked batteries in a non-leaking secondary container and dispose of
properly at recycling facilities or at County hazardous waste disposal site.

Vehicle Leak and v’ Use absorbent materials on small spills. Remove the absorbent materials
Spill Control promptly and dispose of properly.

v Place a stockpile of spill cleanup materials where it will be readily accessible.
v’ Sweep floor using dry absorbent material.
3. Machine Repair
v’ Keep equipment clean; don't allow excessive build-up of oil or grease.
v Minimize use of solvents.

v" Use secondary containment, such as a drain pan or drop cloth, to catch spills or
leaks when removing or changing fluids.

v’ Perform major equipment repairs at the corporation yard, when practical.
v Following good housekeeping measures in Vehicle Repair section.

4. Waste Handling/Disposal

Waste Reduction v Prevent spills and drips of solvents and cleansers to the shop floor.

v Do liquid cleaning at a centralized station so the solvents and residues stay in
one area. Recycle liquid cleaners when feasible.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
smmwf?laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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EQUIPMENT MAINTENANCE & REPAIR

v Locate drip pans, drain boards, and drying racks to direct drips back into
a solvent sink or fluid holding tank for reuse.

OPTIONAL:

« If possible, eliminate or reduce the amount of hazardous materials and waste by
substituting non-hazardous or less hazardous material:

-Use non-caustic detergents instead of caustic cleaning for parts
cleaning.

-Use a water-based cleaning service and have tank cleaned. Use
detergent-based or water-based cleaning systems in place of organic
solvent degreasers.

-Replace chlorinated organic solvents with non-chlorinated solvents.
Non-chlorinated solvents like kerosene or mineral spirits are less
toxic and less expensive to dispose of properly. Check list of active
ingredients to see whether it contains chlorinated solvents.

-Choose cleaning agents that can be recycled.

Recycling OPTIONAL:
- Separate wastes for easier recycling. Keep hazardous and non-hazardous
wastes separate, do not mix used oil and solvents, and keep chlorinated

solvents separate from non-chlorinated solvents.

« Label and track the recycling of waste material
(e.g. used oil, spent solvents, batteries).

« Purchase recycled products to support the market for recycled materials.

LIMITATIONS:

Space and time limitations may preclude all work being conducted indoors. It may not be possible to contain
and clean up spills from vehicles/equipment brought on-site after working hours. Dry floor cleaning methods
may not be sufficient for some spills — see spill prevention and control procedures sheet. Identification of engine
leaks may require some use of solvents.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
swmwfpf'laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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POOL MAINTENANCE

Pool chemicals and filter solids, when discharged to the City streets, gutters or storm drans, DO
NOT GET TREATED before reaching the Santa Ana River. Chlorine, acid cleaning chemicals and
metal-based algaecides used in pools can kill beneficial organisms in the food chain and pollute
our drinking water.

When emptying your swimming pool, spa or fountain, please use one of the following best
management practices to prevent water pollution:

- Reuse the water as landscape irrigation

« Empty the water into the sewer between midnight and 6:00 am

« Remove solids and floating debris and dispose of in the trash, de-chlorinate the water to
a chlorine residual = 0, wait 24 hours, then discharge the water to the street or storm drain

« Try not to use metal-based algaecides (i.e. copper sulfate) in your pool or spa. If you have, empty your pool
or spa into the sewer. Prior to discharging pool water into the sanitary sewer system, contact your local agency.

« If the pool contains algae and mosquito larvae, discharge the water to the sewer
When acid cleaning or other chemical cleaning:

+ Neutralize the pool water to pH of 6.5 to 8.5, then discharge to the sewer

For swimming pool and spa filter backwash:

« Dispose of solids into trash bag, then wash filter into a landscape area
« Settle, dispose of solids in trash and discharge water to the sewer, never to the storm drain

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
smmwf?laoem Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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For Residents

The following is a preview of the information we
have available to residents. For more fact sheets,
visit sbcountystormwater.org

Household Hazardous Waste Center Locations

DO YOU HAVE THE FOLLOWING
ITEMS IN YOUR HOME?

B M of

Automotive Fluids Household Cleaners
Batteries Medicine
Cooking Oil Motor Oil & Filters

Fertilizers & Pesticides Paint Products
Fluorescent Bulbs Pool Chemicals

PROTECT YOUR COMMUNITY!
Take your toxic products to a local waste collection center:

Big Bear Lake

Chino

Fontana

Ontario

Rancho Cucamonga

*No business waste accepted. Must be a San Bernardino County resident.

Find locations and a full list of items, visit
tootoxictotrash.com

Redlands

Rialto

San Bernardino
Upland

MEETS COMMUNITY



http://www.sbcountystormwater.org
http://sbcountystormwater.org/residents/toxic-items/household-hazardous-waste-collection-locations/

WE DID IT OURSELVES
e AND WEDID ITRIGHT

_ g: When painting your home,
protect your family and community.

* PAINTS that are water-based are less toxic and should
be used whenever possible.

* BRUSHES with water-based paint should be washed

in the sink. Those with oil-based paint should be
cleaned with paint thinner.

« SAFELY dispose of unwanted paint and paint thinner.

The County of San Bernardino offers 9 HHW Centers that
accept paint and other household hazardous waste from
residents FREE of charge. For a list of acceptable
materials, location information, and hours of operation
visit TooToxicToTrash.com.

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report

sbcountystormwater.org
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VEHICLE MAINTENANCE

Oil, grease, anti-freeze and other toxic automotive fluids often make their way into the San

Bernardino County storm drain system, and do not get treated before reaching the Santa Ana River.

This pollutes our drinking water and contaminates waterways, making them unsafe for people and
wildlife. Follow these best management practices to prevent pollution and protect public health.

Cleaning Auto Parts

Scrape parts with a wire brush or use

a bake oven rather than liquid cleaners.
Arrange drip pans, drying racks and drain
boards so that fluids are directed back into
the parts washer or the fluid holding tank.
Do not wash parts or equipment in a sink,
parking lot, driveway or street.

Storing Hazardous Waste

Keep your liquid waste segregated. Many
fluids can be recycled via hazardous waste
disposal companies if they are not mixed.
Store all materials under cover with

spill containment or inside to prevent
contamination of rainwater runoff.

Preventing Leaks and Spills
Conduct all vehicle maintenance inside of

a garage. Place drip pans underneath vehicle

to capture fluids. Use absorbent materials
instead of water to clean work areas.

Cleaning Spills

Use dry methods for spill cleanup

(sweeping, absorbent materials). To report
accidental spills into the street or storm drain
call (877) WASTE18 or 911.

Proper Disposal of

Hazardous Waste

Dispose of household hazardous waste
by taking it to your nearest household
hazardous waste center. For more
information, call 1-800-OILY CAT or check
out TooToxicToTrash.com.

T In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County

County
STORMWATER PROGRAM
Q

sbcountystormwater.org

Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
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http://sbcountystormwater.org/residents/toxic-items/household-hazardous-waste-collection-locations/

PET WASTE DISPOSAL

GETA

F R E E DOGGIE WASTE BAG
FOR YOU AND YOUR FRIEND

w Visit FreeDoggieBags.com
@ Request a FREE canister from us

m Send a FREE canister to a friend
m Use your canister to pick up after your dog anytime, anyplace!

Thanks for being a responsible pet

owner and contributing to a beautiful l 1 WHERE WATER"™

SAN BERNARDINO COUNTY STORMWATER PROGRAM 727

San Bernardino County. MEETS COMMUNITY &

oers FREE ROSSIEWASTE BAG

B2 visit FreeDoggieBags.com

m Request a FREE canister from us

EZXED send a FREE canister to a friend

m Use your canister to pick up after your dog anytime, anyplace!

Thanks for being a responsible pet owner and contributing to a beautiful San Bernardino County.

dalinla . VHEREMATER
MEETS COMMUNITY

Bernardino

In the event of a spill or discharge to a storm drain or waterway, contact San Bernardino County
STORMWATER pROGRAN Stormwater immediately: (877) WASTE18 | sbcountystormwater.org/report
Ty .

sbcountystormwater.org
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http://sbcountystormwater.org/residents/dog-owners/
http://sbcountystormwater.org/residents/dog-owners/

Get In Touch With Us Online!

» Website
Sbcountystormwater.org

» eUpdates
sbcountystormwater.org/newsletter

» Facebook
facebook.com/sbcountystormwater

» YouTube
youtube.com/sbcountystormwater

» Report Pollution Violations
sbcountystormwater.org/report

» Email
info@sbcountystormwater.org



http://www.sbcountystormwater.org/
http://visitor.constantcontact.com/manage/optin/ea?v=001Olbj1iTXQSXfPI6Rk1o6kA
http://www.facebook.com/sbcountystormwater
http://www.youtube.com/sbcountystormwater
http://sbcountystormwater.org/report
mailto:info@sbcountystormwater.org

. A SAFE GARDEN: ,

Protect your family and community when
using pesticides and fertilizers.
2, STRATEGICALLY apply products on your lawn when rain is not

expected. Rain can wash toxic chemicals from your lawn into local
waterways.

%, SPOT-APPLY products directly on the problem instead of the
whole area. Use less chemicals, and conserve the supply of your product.

sz, SAFELY dispose of unwanted products. The County of San Bernardino
offers 9 HHW Centers that accept pesticides, fertilizers and other toxic
waste FREE of charge.

To report illegal dumping, call

(877) WASTE1 8 or visit
sbcountystormwater.org

Artwark Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.



pesticides directly on the

problem rather than
blanketing the whole area.

sbcountystormwater.org

A SAFE GARDEN:
A LOT DEPENDS ON IT.




DISCHARGE TO THE STORM DRAIN, ACCIDENTAL OR NOT,

COULD LEAD TO ENFORCEMENT ACTIONS AND FINES

Sustainable Practices for Landscape Maintenance

Your contributions make a difference in the way you maintain your yard.
Learn how to truly be a “green” thumb and prevent stormwater pollution.

Recycle Yard Waste

=5 N2

$ 00

F

Yard waste, like grass and leaves,
can block the storm drain or carry
harmful chemicals into it.

® Recycle yard waste by placing
them into your greenwaste
container.

® Do not blow, sweep, rake, or
hose yard waste into the street
or catch basin.

@ Try grasscycling by leaving
clippings on the lawn when
mowing.

: For more information, visit
www.calrecycle.ca.gov/
organics/grasscycling.

@ HOMEOWNERS —

Keep these tips

in mind when
hiring professional
landscapers and
remind them as
necessary.

SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER'
MEETS COMMUNITY

Use Safe Products

Es®

Fertilizers, herbicides, and
pesticides are often carried into
the storm drain by sprinkler runoff.

® Use natural and non-toxic
alternatives as often as
possible.

® Spot-apply. rather than
blanketing entire areas.
Apply chemicals directly to the
. area that needs treatment.

® Read the product label and use
only as directed.

® Never apply before a rain.

Use Water Wisely

Qo

Conserving water minimizes the
amount of urban runoff going into
the street.

® Control the amount of water
and direction of sprinklers.
The average lawn only needs '
- about an inch of water a week or
: 10 to 20 minutes of watering.

® Periodically inspect and fix
sprinklers for leaks.

Realign sprinkler heads to make
© sure water is distributed onto the
. lawn and not onto the sidewalk. :

® Plant native vegetation to
reduce the need of water.

Leftover pesticides, fertilizers, and herbicides contaminate landfills and
should be disposed of through a Household Hazardous Waste Center*.

For more information on proper disposal, call 1 (800) OILYCAT or visit

tootoxictotrash.com.

*FREE for San Bernardino County residents.

Businesses can call for cost inquiries and to schedule an appointment.

To report illegal dumping or toxic spills, call (877) WASTE18

or visit tootoxictotrash.com

To dispose of hazardous waste, call 1(800) OILYCAT

sbcountystormwater.org

Big Bear « Chino « Chino Hills « Colton - Fontana - Grand Terrace - Highland - Loma Linda + Montclair - Ontario - Rancho Cucamonga - Redlands
Rialto « San Bernardino « San Bernardino County « San Bernardino County Flood Control District « Upland - Yucaipa



DESCARGAR DESECHOS HACIA EL DRENAJE DE AGUAS PLUVIALES,

ACCIDENTALMENTE O NO, PODRIA DESENCADENAR ACCIONES POR
PARTE DE LAS AUTORIDADES, INCLUYENDO MULTAS

Practicas Sostenibles para el Mantenimiento de Jardineria

Sus acciones pueden marcar una gran diferencia en la forma en que usted mantenga su jardin. Aprenda
como implementar practicas ecoldgicas y prevenir la contaminacién de las aguas pluviales.

Recicle los Residuos
de Jardin

— N

d 000

F

Los desechos de jardin, como la
hierba y las hojas, pueden bloquear
el drenaje pluvial o transportar
productos quimicos daninos.

® Recicle los desechos del jardin
colocandolos en su contenedor
verde de desechos.

® No sople, barra, rastrille ni
riegue los desechos del patio
en la calle o en la cuneta.

® Intente reciclar el césped
dejando los recortes sobre el
césped.
. Para obtener mds informacion,
visite el sitio web en inglés www.
: calrecycle.ca.gov/organics/
. grasscycling.

Tenga en cuenta
estos consejos al
contratar jardineros
profesionales y haga
gque los mantengan
presente como sea
necesario.

Use Productos
Seguros

Es®

Los fertilizantes, herbicidas

y pesticidas a menudo son
arrastrados al drenaje pluvial
a través del agua sobrante
proveniente de los rociadores.

® Use alternativas naturales y no
téxicas con la mayor frecuencia
posible.

® Aplique los productos en las
areas especificas que requiera
tratamiento en lugar de cubrir
areas enteras.

® Lealaetiqueta del productoy
use solo como se indica.

® Nunca aplique antes de una
lluvia.

Use el Agua de Forma
Inteligente

Qo

La conservacion del agua minimiza
la cantidad de escorrentia que va a
la calle a través del agua sobrante.

® Controle la cantidad de aguay
la direccidon de los rociadores.

El césped promedio solo necesita :
. aproximadamente una pulgada de agua
: por semana, incluida la lluvia, 0 10 a 20
. minutos de riego.

® Inspeccioney repare
periddicamente los rociadores
para detectar fugas y goteos.

. Realinie las cabezas de los rociadores
. para asegurarse de que el agua se

distribuya en el césped y no en la acera.

® Plante vegetacion autdctona
para reducir la necesidad de
agua.

Los pesticidas, fertilizantes y herbicidas sobrantes contaminan los
vertederos y deben desecharse a través de un Centro de Residuos
Domésticos Peligrosos®.

Para obtener mas informacion sobre la forma de desechar
adecuadamente residuos peligrosos, llame al 1(800) 645-9228 o visite

muytoxicoparabotar.com.

*GRATIS para los residentes del Condado de San Bernardino. Las empresas pueden llamar para consultar los costos y para programar una cita.

Para reportar desechos ilegales o derrames téxicos, llame al
(877) 927-8318 o visite muytoxicoparabotar.com

Para eliminar residuos peligrosos, llame al 1(800) 645-9228

SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER [«
MEETS COMMUNITY

sbcountystormwater.org
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GOT COOKING OIL?

RECYCLE IT!

Recycle your leftover liquid cooking oil to avoid the hassle
of dealing with clogged pipes and other sewer problems.

Cool oil to a safe temperature & filter to remove food particles.

S1ETPAN Pour oil into a jar or plastic container with a tight fitting lid.

ST Take the oil to your nearest toxic waste collection center.“

For a list of collection centers near you, visit TooToxicToTrash.com WHERE WATER!
*No business waste accepted. Must be a San Bernardino County resident. MEETS COMMUNITY




¢(TIENE ACEITE PARA COCINAR?

Recicle sus sobrantes de aceite liquido para cocinar para
evitar la molestia de lidiar con tuberias obstruidas y otros
problemas de alcantarillado.

Enfrie el aceite a una temperatura segura y filtrelo para eliminar las
particulas de comida.

Vierta el aceite en un frasco o recipiente de plastico con tapa ajustada.

Lleve el aceite a su centro de recoleccién de desechos
téxicos mas cercano.

Para obtener una lista de centros de recoleccién cerca de usted, visite MuyToxicoParaBotar.com WHERE WATER
*No se aceptan residuos comerciales. Debe ser un residente del Condado de San Bernardino. MEETS COMMUNITY <&/




WASH YOUR CAR THE
ECO-FRIENDLY WAY!,

o—

When possible, wash in a professional car wash.

o
N

Locate the nearest storm drain and ensure (| i >

that wash water does not flow into it.

Wash in a contained area or on grass*, gravel or

other permeable surface. Dispose of excess soapy water

into the sanitary sewer (ie. sink or toilet) or onto grass.

Use eco-friendly cleaning products (non-toxic, phosphate
free or biodegradable). Use as little soap as possible and
wipe brake dust off tires with a rag before washing.

Conserve water by using a high pressure hose and
turn off the water when not in use.

*Some local ordinances may not allow a car to be parked on the front lawn. Check with your City’s
Building and Code department if you are unsure.

0 :

How Does ng Help Local Waterways?

When excess wash water travels through the street it has the potential to pick up
oil, grease and other chemicals along the way before it ends up in the curb, gutter
and the storm drain system. This contaminated water then travels to our
creeks and the Santa Ana River making it unsafe for people and wildlife.

& To report illegal dumping, call (877) WASTE18 or
&= visit sbcountystormwater.org

To find a Hazardous Waste Facility, call (800) OILY CAT

Big Bear « Chino « Chino Hills  Colton « Fontana « Grand Terrace - Highland « Loma Linda « Montclair  Ontario « Rancho Cucamonga
Redlands - Rialto - San Bernardino - San Bernardino County - San Bernardino County Flood Control District - Upland « Yucaipa
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DID YOU

KNOW?

| u S
Pool Discharge Tips ! et eoeerty

Routine swimming pool maintenance generates a variety of wastes such as cleaning
wastewater, filter back-wash residues, biocides and acid washes that can contribute
to stormwater pollution. Chlorine and other pool chemicals can harm our waterways
when they are discharged improperly.

Share these good housekeeping practices with your pool
service personnel to keep pollutants out of our waterways:

HOLD IT
BEFORE YOU

DRAIN IT.

e De-chlorinate the water
before draining the pool to
the storm drain.

® Consult with your pool
contractor before
de-chlorinating the pool to
learn about your options.

IMPORTANT:

® Dispose of filter backwash
solids in the trash or
landscape area.

® Neutralize acid washes
before discharging to the
sewer. Do not discharge to
the storm drain.

Shut off the chlorination system or stop adding chlorine.

Hold the water in the pool for at least 5 days or add a
de-chlorinating agent.

Use a pool testing kit to ensure the level of chlorine is at
0.1ppm before discharging the water.

® Make sure all debris is removed and chemicals are dissipated.
® pH of pool water should be between 6.5 and 8.5 before discharging.

o Make sure the water is free of any discoloration, mosquitoes, dirt or algae.

Check with your city for local requirements before discharging
your pool to the storm drain or sewer.

¢ Alternative 1: Sanitary Sewer — Some cities allow pools to be drained
to the sanitary sewer during non-peak hours.

® Alternative 2: Lawn or Garden — Discharge the pool water through the
lawn or garden. The flow should be controlled to prevent erosion
problems or the water entering a neighbor’s property.

® For Saltwater Pools: Saltwater pools should only be drained to the
sewer or hauled away.

To report illegal dumping, call (877) WASTE18 or visit sbcountystormwater.org
facebook.com/sbcountystormwater

Big Bear ® Chino * Chino Hills » Colton  Fontana ® Grand Terrace * Highland * Loma Linda » Montclair  Ontario ® Rancho Cucamonga =
Redlands * Rialto * San Bernardino ® San Bernardino County * San Bernardino County Flood Control District ® Upland ® Yucaipa



PICK UP

After Your Pet!

For more information about
current campaigns visit

sbcountystormwater.org/dog Protect the health of
rotect the health o

your pet and the environment

g} facebook.com/sbcountystormwater

SAN BERNARDINO COUNTY STORMWATER PROGRAM %
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Montclair « Ontario « Rancho Cucamonga « Redlands « Rialto « San Bernardino «
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It’s that simple to protect our
health and the environment!

PROTECT

YOUR FAM"_Y ° Keep a supply of bags near your dog leash or
AND YOUR PET tie them to the leash

° Dog waste can infect children and adults with ° Use a poop scooper
disease-causing bacteria and parasites.

° Your dog can get infected from the waste of other
dogs.

° Bring several plastic bags with you

PROTECT

OUR
ENVIRONMENT

° Reuse plastic grocery bags or purchase special
doggie waste bags at pet supplies stores

° Make sure your pet’s waste gets into a trash can

Leaving dog waste on the streets or on your property can
have a negative impact on water quality. Pet waste that’s

Encourage your neighbors and other pet owners to do
the right thing and pick up after their pets.

not disposed of properly flows untreated through the
storm drain system and directly into our local water
bodies. Pet waste is a pollutant that contains nutrients,
parasites and bacteria that can affect the quality of our
rivers and the ocean and make the water unsafe for

swimming, drinking or fishing.




iRECOJA los desechos
de sus mascotas!

Si desea mas informacidn, visite
sbcountystormwater.org/dog

Proteja la salud de su mascota
y el medio ambiente

[ §] facebook.com/sbcountystormwater

SAN BERNARDINO COUNTY STORMWATER PROGRAM
aiinle  WHERE WATEMWM

MEETS COMMUNITY
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Asi de simple es proteger nuestra
salud y el medio ambiente.

PROTEJA

A. SU FAM"_IA Y ° Guarde z’alglunaslbolsas c<.erca de la correa de su
A SU MASCOTA perro o atelas a la correa;

° Los desechos de los perros pueden infectar a nifios o Use una cuchara para recojer el desecho;

y adultos con enfermedades causadas por bacterias
y parasitos.

° Su perro puede contraer una infeccion de los

desechos de otros perros. ° Lleve varias bolsas plasticas;

Reutilice bolsas plasticas de comestibles o
° compre bolsas especiales para desechos de
perros en las tiendas para mascotas;

PROTEJA

EL MEDIO
AMBIENTE

° Asegurese de tirar los desechos de su perro
en un cesto de basura.
Dejar desechos de perros en la calle o en su propiedad

puede tener un impacto negativo en la calidad del agua.
Los desechos de mascotas que no se eliminan de la Aliente a sus vecinos y otros duerios de mascotas a hacer lo
correcto y levantar los desechos de sus mascotas.

propiedad fluyen sin tratamiento por el sistema de
drenaje de tormentas y llegan directamente a las masas
de agua locales. Los desechos de mascotas son agentes
contaminantes que contienen nutrientes, parasitos y
bacterias que pueden afectar la calidad de nuestros rios 'y
océanos, y hacer que el agua no sea segura para nadar,
beber o pescar.




WISHFUL THINKING...

UNTIL THIS IS A REALITY,

PLEASE PICKUP AFTER YOUR PET.

@ printed on Recycled Paper

sbcountystormwater.org
or (877) WASTE18

Artwork




n [
Go to: Visita:
FreeDoggieBags.com BolsasGratisParaPerros.com
to score your FREE doggie para recibir GRATIS tu porta
waste bag dispenser. bolsas para desechos de perro
Now you can pick up after jAhora puedes recoger los
your dog anytime, anyplace! desechos de tu perro en
No excuses! cualquier momento y lugar!
Join our Facebook page at: Dale "me gusta" a nuestra pagina de Facebook:
facebook.com/sbcountystormwater facebook.com/sbcountystormwater

SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER .
MEETS COMMUNITY G& Printed on Recycled Paper
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FREE

DOGGIE
WASTE BAGS

GRATIS

BOLSAS PARA
DESECHOS DE PERRO




PAINTS that are

water-based are less toxic
and should be used
whenever possible.

WE DID IT OURSELVES
AND WE DID IT RIGHT

BRUSHES with
water-based paint should
be washed in the sink.
Those with oil-based
paint should be cleaned
with paint thinner.

SAFELY dispose of
unwanted paint. The
County of San Bernardino
offers 9 HHW Centers that
accept paint and other
toxic waste FREE
of charge.

To report illegal dumping, call
(8? 7) WASTE1 8 or visit
sbcountystormwater.org




WE DID IT OURSELVES
AND WE DID IT RIGHT

When painting your home,
" protect your family and community.

e PAINTS that are water-based are less toxic and should
be used whenever possible.

e BRUSHES with water-based paint should be washed
in the sink. Those with oil-based paint should be
cleaned with paint thinner.

e SAFELY dispose of unwanted paint. The County of
San Bernardino offers 9 HHW Centers that accept paint
and other toxic waste FREE of charge.

To report illegal dumping, call

(877) WASTE1 8 or visit
sbcountystormwater.org

Artwork Courtesy of the City of Los Angeles Stormwater Program. Printed on recycled paper.



PROTECT YOUR FAMILY!

Take your household hazardous waste
to a FREE collection center near you.

B M

IT'S EASY!

For more information, locations and a full list of items, visit

tootoxictotrash.com

*You can bring 15 gallons or 125 pounds in containers no larger than 5 gallons
per visit. No business waste accepted. Must be a San Bernardino County resident.

SAN BERNARDINO COUNTY STORMWATER PROGRAM
WHERE WATER
MEETS COMMUNITY




iPROTEJA A SU FAMILIA!

Lleve sus desechos domésticos toxicos a un
centro de recoleccion GRATUITO cerca de usted.

S

iES FACIL!

Mas informacion, locaciones y una lista completa de productos en

muytoxicoparabotar.com

Puede traer 15 galones o 125 libras (57 kilogramos) en contenedores no mds grandes de 5 galones
por visita. No se acepta desecho de negocios. Usted debe residir en el Condado de San Bernardino.

SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER
MEETS COMMUNITY




' DISCHARGE INTO OUR WATERWAYS, ACCIDENTAL OR NOT, CAN
® LEAD TO ENFORCEMENT ACTIONS, WHICH CAN INCLUDE FINES.

WHEN WORKING WITH CONCRETE

USE THE 3Cs
CAPTURE

s Y -y
o> B e
e B O e
- I-<.

Locate the nearest storm drain and Isolate area and secure bags of Sweep dry residue or vacuum wet

ensure nothing can enter or be cement after they are open. Keep concrete residue and dispose of

discharged into it. Use plastic covers cement, sand and aggregate (wet/dry) properly. Create a designated washout

and sandbags when working within and slurries from saw cutting, from area for equipment and tools and place

50'of a storm drain or catch basin. flowing into the streets, gutter and away from driveways and storm drains.
storm drains or being blown away. Dispose of concrete/plaster waste and
Cover bags of cement in case of rain. rinsewater by hauling off to an approved

disposal site.

To reportillegal dumping, call (877) WASTE18 or visit sbcountystormwater.org
wws SAN BERNARDINO COUNTY STORMWATER POLLUTION PREVENTION
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Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource
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County Southwestern
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and



Custom Soil Resource Report

identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: San Bernardino County Southwestern Part,
California
Survey Area Data: Version 13, Sep 13, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 1, 2018—Jun 30,
2018

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
HbA Hanford sandy loam, 0 to 2 8.8 99.9%
percent slopes
Ps Psamments, Fluvents and 0.0 0.1%
Frequently flooded soils
Totals for Area of Interest 8.8 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
maijor kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic

class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some

observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made

up of the soils or miscellaneous areas for which it is named and some minor

components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different

management. These are called contrasting, or dissimilar, components. They

generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a

given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not

mentioned in the descriptions, especially where the pattern was so complex that it

was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the

usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
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onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

13
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San Bernardino County Southwestern Part, California

HbA—Hanford sandy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2y8tv
Elevation: 790 to 1,610 feet
Mean annual precipitation: 10 to 19 inches
Mean annual air temperature: 65 to 65 degrees F
Frost-free period: 345 to 365 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Hanford and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hanford

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
A -0to 12 inches: sandy loam
C - 12 to 60 inches: fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: RareNone
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: A
Ecological site: RO19XG911CA - Loamy Fan
Hydric soil rating: No

Minor Components

Hanford, steeper slopes
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread

14
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Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Greenfield, sandy loam
Percent of map unit: 5 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Unnamed
Percent of map unit: 5 percent
Hydric soil rating: No

Ps—Psamments, Fluvents and Frequently flooded soils

Map Unit Setting
National map unit symbol: hckh
Elevation: 10 to 1,500 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 250 to 350 days
Farmland classification: Not prime farmland

Map Unit Composition
Psamments and similar soils: 55 percent
Fluvents and similar soils: 45 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Psamments

Setting
Landform: Drainageways
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
A -0to 12 inches: sand
C1-12to 48 inches: fine sand
C2 - 48to 60 inches: stratified gravelly sand to gravelly loamy sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low

15
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Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: FrequentNone

Frequency of ponding: None

Available water supply, 0 to 60 inches: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A
Ecological site: R019XG905CA - Riparian
Hydric soil rating: No

Description of Fluvents

Setting
Landform: Drainageways
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A -0to 10 inches: gravelly sand
C1- 10to 30 inches: stratified gravelly sand to gravelly loam
C2 - 30 to 60 inches: stratified gravelly sand to gravelly loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A
Ecological site: R019XG905CA - Riparian
Hydric soil rating: Yes
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Dear Mr. Torres:

GeoTek, Inc. (GeoTek) is pleased to provide the results of this geotechnical and
infiltration evaluation for the proposed project located in Redlands, San Bernardino County,
California. This report presents the results of GeoTek’s evaluation, discussion of findings,
and provides geotechnical recommendations for foundation design and construction.

Based upon review and evaluation, site development appears feasible from a geotechnical

viewpoint provided that the recommendations included in this report are incorporated into
the design and construction phases of the project.
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I. PURPOSE AND SCOPE OF SERVICES

The purpose of this study was to evaluate the geotechnical engineering and geologic conditions
at the project site, as outlined in GeoTek’s proposal P-0605521-CR, dated June 21, 202].
Services provided for this study included the following:

= Research and review of available geologic data and general information pertinent to the
site,

= Site exploration consisting of the excavation, logging, and sampling of six (6)
exploratory test borings extending to depths ranging from 16.5 to 51.5 feet below
grade,

= Excavation of two (2) additional borings to a depth of about five (5) feet below grade
and performing an infiltration test in each boring,

= Laboratory testing of soil samples collected during the field investigation,
= Review and evaluation of site seismicity, and

= Preparation of this geotechnical report which presents GeoTek’s findings, conclusions,
and recommendations for this site.

2. SITE DESCRIPTION AND PROPOSED DEVELOPMENT

2.1 SITE DESCRIPTION

The approximate |3.54-acre roughly rectangular-shaped project site is located northeast of the
Terminus of Texas Street, approximately 500 feet north of Domestic Avenue, in the City of
Redlands, San Bernardino County, California (See Figure ). Access to the site is available from
Texas Street, a moderately maintained dirt road located adjacent to the western boundary of
the site. Poorly maintained dirt roads provide access to the site along the southern, eastern
and northern boundaries of the site. The site is bordered to the north by the Santa Ana River,
to the west by Texas Street, followed by agricultural fields (orchards), to the south by existing
single-family residences and to the east by a park and vacant land.
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Topographically, the majority of the site slopes gently downward to the north at an
approximate two (2) percent gradient. Elevation of the southern portion of the the site is
approximately 1,300 feet with approximately 15 feet of elevation differential across the site.
The northern-most portion of the parcel extends down into the Santa Ana River area which
has an approximate elevation of 1,253 above mean sea level. It is our understanding that no
development will extend beyond the northerly descending slope or into the Santa Ana River
area.

The site was vacant land at the time of the field exploration. The site appears to have been
previously utilized as an agricultural orchard. The site was vegetated with moderate covering
of weeds, grasses and brush and remnants of the previous orchard.

2.2 PROJECT DESCRIPTION

Based upon review of the Site Plan prepared by Blue Engineering and Consulting, Inc. (undated),
revised 8/7/20, GeoTek understands the subject property is to be developed with about 35
single-family residential lots and associated infrastructure improvements. Stormwater disposal
is to be by means of a stormwater detention basin. No development is planned in the northern
portion of the site adjacent to the Santa Ana River.

The proposed residential structures are anticipated to be of wood-frame construction, one- to
two-stories in height, and incorporate conventional shallow foundations and concrete slab-on-
grade floors. It is our understanding that sewage disposal will be by a public sewer. For the
purposes of this report, it is assumed maximum column and wall loads will be about 50 kips
and 2.5 kips per foot, respectively. Specific site development plans were not provided as of the
date of this report. Once actual loads are known that information should be provided to
GeoTek to determine if modifications to the recommendations presented in this report are
warranted.

If site development differs from the assumptions made herein, the recommendations included

in this report should be subject to further review and evaluation. Site development plans
should be reviewed by GeoTek when they become available.
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3. FIELD EXPLORATION AND LABORATORY TESTING

3.1 FIELD EXPLORATION

The field exploration for this report was conducted on July 9, 2021 and consisted of excavating
six (6) geotechnical exploratory borings with a hollow-stem drill rig to depths ranging from
about 16.5 to 51.5 feet below grade. The approximate locations of the GeoTek excavations
are shown on the Exploration Location Map (Figure 2). An engineer from GeoTek logged the
excavations and collected soil samples for use in subsequent laboratory testing. The logs of
the exploratory borings are included in Appendix A.

Relatively undisturbed soil samples were recovered at various intervals in the geotechnical
borings with a California sampler. The California sampler is a 3-inch outside diameter, 2.5-inch
inside diameter, split barrel sampler lined with brass rings. The sampler was |8 inches long.
The sampler conformed to the requirements of ASTM D 3550. A 140-pound automatic trip
hammer was utilized, dropping 30 inches for each blow. The relatively undisturbed samples,
together with bulk samples of representative soil types, were returned to the laboratory for
testing and evaluation. The California sampler test data are presented on the boring logs in
Appendix A.

Percolation Testing

In addition to the geotechnical exploratory borings, two percolation test borings (I-1 and 1-2)
were excavated in the area of the proposed storm water management basin to depths of about
5 feet. Infiltration/percolation testing was conducted in these borings in general accordance
with the requirements of the County of San Bernardino.

The percolation tests consisted of drilling an eight-inch diameter test hole to the desired depth
and installing approximately two inches of gravel in the bottom of the hole. A three-inch
diameter perforated PVC pipe, wrapped in a filter sock, was placed in the excavations and the
annular space was filled with gravel to prevent caving within the boring. Woater was then
placed in the borings to presoak the holes and percolation testing was performed the following
the pre-soak period. Following presoaking, it was determined that “sandy soil” criteria was
met within both percolation borings. The percolation tests were then performed which
consisted of adding water to each test hole and measuring the water drop over a |0-minute
period. The water drop was recorded for ten test intervals. Water was added to the test
holes after each test interval. The field percolation rates were then converted to an infiltration
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The results of the conversions indicate infiltration rate range from about 1.56 to 2.59 inch per
hour. Copies of the percolation data sheets and the Porchet infiltration rate conversion
calculations are presented in Appendix C. No factors of safety were applied to the rates
provided. Over the lifetime of the infiltration areas, the infiltration rates may be affected by
sediment build up and biological activities, as well as local variations in near surface soll
conditions. A suitable factor of safety should be applied to the field rate in designing the
infiltration system.

It should be noted that the infiltration rates provided above were performed in relatively
undisturbed on-site soils. Infiltration rates will vary and are mostly dependent on the
underlying consistency of the site soils and relative density. Infiltration rates may be impacted
by weight of equipment travelling over the soils, placement of engineered fill and other various
factors. GeoTek assumes no responsibility or liability for the ultimate design or performance of
the storm water facility.

3.2 LABORATORY TESTING

Laboratory testing was performed on selected relatively undisturbed ring and bulk samples
collected during the field exploration. The purpose of the laboratory testing was to confirm
the field classification of the materials encountered and to evaluate their physical properties for
use in the engineering design and analysis. Results of the laboratory testing program along with
a brief description and relevant information regarding testing procedures are included on the
exploratory borings logs included in Appendix A and in Appendix B.

4. GEOLOGICAND SOILS CONDITIONS

4.1 REGIONAL SETTING

The subject property is situated in the Peninsular Ranges geomorphic province. The Peninsular
Ranges province is one of the largest geomorphic units in western North America. It extends
approximately 975 miles south of the Transverse Ranges geomorphic province to the tip of
Baja California. This province varies in width from about 30 to 100 miles. It is bounded on the
west by the Pacific Ocean, on the south by the Gulf of California and on the east by the
Colorado Desert Province.

The Peninsular Ranges are essentially a series of northwest-southeast oriented fault blocks.
Several major fault zones are found in this province. The Elsinore Fault zone and the San
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Jacinto Fault zone trend northwest-southeast and are found near the middle of the province.
The San Andreas Fault zone borders the northeasterly margin of the province.

More specific to the subject property, the site is located in an area geologically mapped to be
underlain by alluvium (Dibblee, T.W., and Minch, J.A., 2004a, 2004b). No active faults are
shown in the immediate site vicinity on the maps reviewed for the area.

4.2 GENERAL SOIL CONDITIONS

A brief description of the earth materials encountered is presented in the following section.
Based on the site reconnaissance, the exploratory excavations and review of published geologic
maps, the area investigated is locally underlain by fill that is over younger alluvium.

4.2.1 Fill

Fill was encountered in most of the exploratory borings to depths ranging from approximately
[.5 to 2.5 feet below existing grade. This fill is likely a result of the historical use as an
agricultural orchard and the subsequent ground disturbance/tilling that has occurred after the
orchard trees were removed. The fill encountered in the exploratory borings generally
consisted of silty fine sand and locally sandy silt (SM and ML soil types based upon the Unified
Soil Classification System). Greater depths of fill may be present within unexplored areas of
the site.

4.2.2 Younger Alluvium

Younger alluvial soils were encountered in the borings beneath the fill soils and extended to
the maximum depths explored (51.5 feet). As encountered in the borings, the alluvium
consisted of interbedded layers of silty sands and relatively clean sands with variable amounts
of gravel (SM and SP soil types based upon the Unified Soil Classification System).

Based on the laboratory test results, the near surface soils have a “very low” expansion
potential (ASTM D 4829). Based on the laboratory test results, the near surface soils have a
soluble sulfate content of less than 0.1 percent (ASTM D 4327). The test results are provided
in Appendix B.

4.3 SURFACE WATER AND GROUNDWATER

4.3.1 Surface Water

If encountered during earthwork operations, surface water on this site is the result of
precipitation or possibly some minor surface run-off from the surrounding areas. Overall site
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area drainage varies due to the site topography and existing improvements. Provisions for
surface drainage will need to be accounted for by the project civil engineer.

4.3.2 Groundwater

Groundwater was not encountered within any of the exploratory borings drilled at the site to
the maximum depth drilled of 51.5 below the existing ground surface. The Santa Ana River is
located adjacent to the northern boundary of the site. An approximate 25 foot high scarp is
present along the boundary between the north end of the property and the Santa Ana River.
Based on a review of groundwater depths noted on the State Department of Water
Resources Water Data Library website, it is estimated the historic high groundwater depth is
in excess of 80 feet below existing grade at the site. Based on the results of the field
exploration, review of site area geomorphology and geology, groundwater is not anticipated to
adversely affect the proposed improvements.

4.4 FAULTING AND SEISMICITY

4.4.1 Faulting

The geologic structure of the entire California area is dominated mainly by northwest-trending
faults associated with the San Andreas system. The site is in a seismically active region.
However, the site is not situated within a State of California designated “Alquist-Priolo”
Earthquake Fault Zone. The nearest known active fault is the San Andreas fault located about
3.75 miles to the northeast.

4.4.2 Seismic Design Parameters

The site is located at approximately 34.0886 degrees West Latitude and -117.1904 degrees
North Longitude. Site spectral accelerations (Sa and Si) for 0.2 and 1.0 second periods for a
Class “D” site, was determined from the SEAOC/OSHPD web interface that utilizes the USGS
web services and retrieves the seismic design data and presents that information in a report
format. Using the ASCE 7-16 option on the SEAOC/OSHPD website results in the values for
Smi and Sp, reported as “null-See Section 11.4.8” (of ASCE 7-16). As noted in ASCE 7-16,
Section 11.4.8, a site-specific ground motion procedure is recommended for Site Class D when
the value S, exceeds 0.2. The value S, for the subject site exceeds 0.2.

For a site Class D, an exception to performing a site-specific ground motion analysis is allowed
in ASCE 7-16 where S, exceeds 0.2 provided the value of the seismic response coefficient, Cs,
is conservatively calculated by Eq 12.8-2 of ASCE 7-16 for values of T<|.5Ts and taken as equal
to 1.5 times the value computed in accordance with either Eq. 12.8-3 for T,.2T>1.5Ts or Eq.

12.8-4 for T>T,.
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The results, based on the 2015 NEHRP and the 2019 CBC, are presented in the following table
assuming that the exception as allowed in ASCE 7-16 is applicable. If the exception is deemed
not appropriate, a site-specific ground motion analysis will be required.

SITE SEISMIC PARAMETERS
Mapped 0.2 sec Period Spectral Acceleration, Ss 2.111g
Mapped 1.0 sec Period Spectral Acceleration, S, 0.82¢g
Site Coefficient for Site Class “D”, Fa 1.2
Site Coefficient for Site Class “D”, Fv 1.7
Maximum  Considered Earthquake Spectral Response 25338
Acceleration for 0.2 Second, Sws ]
Maximum  Considered Earthquake Spectral Response 1.394g
Acceleration for 1.0 Second, Sw ]
5% Damped Design Spectral Response Acceleration Parameter | 689
6678
at 0.2 Second, Sps
5% Damped Design Spectral Response Acceleration Parameter
0.929¢
at | second, Sp,
Peak Ground Acceleration (PGAw) 1.044¢
Seismic Design Category E

Final selection of the appropriate seismic design coefficients should be made by the project
structural engineer based upon the local practices and ordinances, expected building response
and desired level of conservatism.

4.5 LIQUEFACTION

Liquefaction describes a phenomenon in which cyclic stresses, produced by earthquake-
induced ground motion, create excess pore pressures in relatively cohesionless soils. These
soils may thereby acquire a high degree of mobility, which can lead to lateral movement,
sliding, consolidation and settlement of loose sediments, sand boils and other damaging
deformations. This phenomenon occurs only below the water table, but, after liquefaction has
developed, the effects can propagate upward into overlying non-saturated soil as excess pore
water dissipates.

The factors known to influence liquefaction potential include soil type and grain size, relative
density, groundwater level, confining pressures, and both intensity and duration of ground
shaking. In general, materials that are susceptible to liquefaction are loose, saturated granular
soils having low fines content under low confining pressures.

A historic high groundwater depth of 30 feet was used in our analysis. The soil profile

identified within B-1 was also used. A mean magnitude weighted (Mw) seismic event of 7.3 was
incorporated into the analysis. A PGAy value of 1.044g was obtained from the USGS website
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and incorporated the ASCE 7-16 provisions. Based on the recommendations provided in this
report, engineered fill will be incorporated within the upper five feet of pad grade; this change
has been incorporated into the liquefaction analysis. GeoTek evaluated the liquefaction
potential of the on-site soils using the computer program LiquefyPro Version 5.

The results of the analyses indicated that the soils within Boring B-1 are not susceptible to soll
liquefaction during the design-level earthquake. Therefore, deep ground improvement is not
warranted for this site. The results of the liquefaction analysis are presented within
Appendix D.

4.6 OTHER SEISMIC HAZARDS

The potential for seismic densification (dry seismic settlement) resulting from seismic activity
was assessed. For this analysis, the soil profile identified within Boring B-l, a ground
acceleration (PGAu) of 1.044g and a mean earthquake magnitude of 7.3. The ground
acceleration and earthquake magnitude values were obtained from the USGS websites. The
computer software program LiquefyPro Version 5 was utilized to estimate the dry seismic
settlement potential.

The result of this analysis indicates a total seismic settlement of about 0.80 inch. It is estimated
a seismic differential settlement of 2 the total estimated settlement over a 40-foot span will
occur. Based on the magnitudes of estimated seismic settlements, special mitigation or design
is not considered necessary. However, the estimated seismic settlements should be
considered in structural design. A copy of the computer output file for this analysis is
presented in Appendix D.

Due to the general flat terrain, the potential for seismic induced landslides or lateral spreading
is considered nil. The potential for secondary seismic hazards such as a seiche and tsunami is
considered negligible due to site elevation and distance from an open body of water.

5. CONCLUSIONS AND RECOMMENDATIONS

5. GENERAL

Development of the site appears feasible from a geotechnical engineering viewpoint. The
following recommendations should be incorporated into the design and construction phases of
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5.2 EARTHWORK CONSIDERATIONS

5.2.1 General

Earthwork and grading should be performed in accordance with the applicable grading
ordinances of the County of San Bernardino, City of Redlands and the 2019 California Building
Code (CBC), and recommendations contained in this report. The Grading Guidelines included
in Appendix E outline general procedures and do not anticipate all site-specific situations. In
the event of conflict, the recommendations presented in the text of this report should
supersede those contained in Appendix E.

5.2.2 Site Clearing

Initial site preparation should commence with removal of debris, deleterious materials and
vegetation within the limits of the planned improvements. These materials should be properly
disposed of off-site. Voids resulting from removing any materials should be replaced with
engineered fill materials with expansion characteristics similar to the onsite materials.

5.2.3  Site Preparation

Due to the non-uniform nature and thickness of the near-surface undocumented fill and loose
condition of the upper younger alluvium, it is recommended that the soils be removed beneath
the planned building footprint of the proposed structure to a depth of at least 4 feet below
existing natural (below existing fill) grade, or two (2) feet beneath the base of the proposed
foundations, whichever is greater. Removal bottoms should be relatively uniform in soil type
which is not visibly porous and having an in-place density of at least 85 percent of the soil’s
maximum dry density as determined by ASTM D 1557 test procedures. A representative of
this firm should observe and approve the bottom of all remedial excavations. The lateral
extent of this recommended over-excavation should extend at least 5 feet beyond the building
or foundation limits.

Following site clearing operations, over-excavation and lowering of site grades, where
necessary, it is recommended that the exposed subgrade soils beneath all surface improvements
be proof rolled with a heavy rubber-tired piece of construction equipment approved by and in
the presence of the geotechnical engineering representative. The proof rolling equipment
should possess a minimum weight of 15 tons and proof rolling should include at least 4 passes,
two in each perpendicular direction. All soil that ruts or excessively deflects during proof
rolling should be removed as recommended by the GeoTek representative. Following proof
rolling and removal of any unsuitable bearing soil, the exposed subgrade should be scarified to a
depth of about 12 inches, be moisture conditioned to slightly above the soil’'s optimum
moisture content and then be compacted to at least 90 percent of the soil’'s maximum dry
density as determined by ASTM D-1557 test procedures.
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5.2.4 Engineered Fill

The on-site soils are generally considered suitable for reuse as engineered fill provided they are
free from vegetation, debris, oversized materials (6 inch diameter or greater) and other
deleterious material. All areas should be brought to final subgrade elevations with fill materials
that are placed and compacted in general accordance with minimum project standards.
Engineered fill should be placed in 6-to-8-inch loose lifts, moisture conditioned to slightly above
the optimum moisture content and compacted to a minimum relative compaction of 90
percent as determined by ASTM D-1557 test procedures.

If wet soils are encountered during remedial grading, methods for drying soils such as
stockpiling or mixing with dry soils may be required to bring the soils to the required moisture
content for placement as engineered fill. Placement of engineered fill should be observed and
tested on a full-time basis by a GeoTek representative during grading activities.

5.2.5 Transition Lot Condition

Building pads graded with a cutffill transition should be undercut to reduce the potential for
differential settlement. The cut portion of the cut/fill transition should be undercut to a depth
of at least 3 feet or one (1) foot below the deepest proposed footing, whichever is deeper, and
be backfilled with a properly compacted engineered fill. The bottom of the undercut should be
sloped at a minimum of | percent toward the adjacent street/parking lot area.

5.2.6 Oversized Rock Disposal

Although unlikely, oversized cobbles, boulders and rock fragments may be encountered during
rough grading and utility trench operations. If encountered, on-site disposal of oversized
materials is possible, provided the oversized materials are placed as recommended on Plate 4
within Appendix E. Alternatively, over-sized materials can be exported from the site.

5.2.7 Excavation Characteristics

Excavations in the on-site younger alluvium should be readily accomplished with heavy-duty
earthmoving or excavating equipment in good operating condition. All excavations should be
formed in accordance with current Cal-OSHA requirements.

5.2.8 Trench Excavations and Backfill

Temporary trench excavations within the on-site materials should be stable at a I:I inclination
for short durations during construction and where cuts do not exceed |5 feet in height.
Deeper temporary excavations should be reviewed by GeoTek prior to their planned
excavation to determine if supplemental recommendations or analysis are warranted. It is
anticipated that temporary cuts to a maximum height of 4 feet can be excavated vertically.
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Trench excavations should conform to Cal-OSHA regulations. The contractor should have a
competent person, per OSHA requirements, on site during construction to observe conditions
and to make the appropriate recommendations.

Utility trench backfill should be compacted to at least 90 percent relative compaction (as
determined by ASTM D-1557 test procedures). Under-slab trenches should also be
compacted to project specifications. Where applicable, based on jurisdictional requirements,
the top 12 inches of backfill below subgrade for road pavements should be compacted to at
least 95 percent relative compaction. On-site materials may not be suitable for use as bedding
material but should be suitable as backfill provided particles larger than 6 inches are removed.

Compaction should be achieved with a mechanical compaction device. Ponding or jetting of
trench backfill is not recommended. If backfill soils have dried out, they should be properly
moisture conditioned prior to placement in trenches.

5.2.9 Shrinkage and Bulking

For planning purposes, a shrinkage loss of about 10 to 20 percent is anticipated for excavations
within the younger alluvium at the site. Several factors will impact earthwork balancing on the
site, including shrinkage, trench spoil from utilities and footing excavations, as well as the
accuracy of topography. Shrinkage and bulking are primarily dependent upon the degree of
compactive effort achieved during construction, depth of fill and underlying site conditions.

A subsidence loss of up to about 0.2 foot is estimated for the site.

Site balance areas should be available in order to adjust project grades, depending on actual
field conditions at the conclusion of earthwork construction.

5.2.10 Grading Plan Review

Upon completion of the site grading plans, it is recommended that those plans be provided to
GeoTek for review. Based on that review, some modifications to the recommendations
provided in this report may be necessary.

5.3 DESIGN RECOMMENDATIONS

5.3.1 Foundation Design Criteria

Foundation design criteria for a conventional foundation system, in general conformance with
the 2019 CBC, are presented herein. These are typical design criteria and are not intended to
supersede the design by the structural engineer.
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Based on the expansion index testing performed for this report and visual examination of the
site soils, site soils possess a “very low” (0-20) expansion potential (ASTM D4829). Therefore,
it is GeoTek’s opinion that conventional foundations supported by engineered fill may be used
for this site.

A summary of GeoTek’s preliminary foundation design recommendations is presented in the
table below:

Design Parameter “Very Low” Expansion Potential (0<EI<20)

Foundation Depth or Minimum Perimeter Beam 12 - One- and -two Stories
Depth (inches below lowest adjacent grade)

Minimum Foundation Width (Inches)* 12

Minimum Slab Thickness (actual) 4 inches

6” x 6” — W2.9/'W2.9 welded wire fabric placed in
middle of slab or No. 3 bars at |8-inch centers.

Minimum Slab Reinforcing

Minimum Footing Reinforcement Two No. 4 Reinforcing Bars, one top and one bottom
Presaturation of Subgrade Soil Minimum 100% to a depth of 12 inches prior to
(Percent of Optimum) placement of concrete

*Code minimums per Table 1809.7 of the 2019 CBC.

It should be noted that the criteria provided are based on soil support characteristics only.
The structural engineer should design the slab and beam reinforcement based on actual loading
conditions.

The following criteria for design of foundations are preliminary and should be re-evaluated
based on the results additional laboratory testing of samples obtained at/near finish pad grade.

5.3.1.1 An allowable bearing capacity of 2,000 pounds per square foot (psf) may be used for
design of continuous and perimeter footings 12 inches deep and 12 inches wide, and
pad footings 24 inches square and 12 inches deep. This allowable soil bearing capacity
may be increased by 300 psf for each additional foot of footing depth and 300 psf for
each additional foot of footing width to a maximum value of 4,000 psf. An increase of
one-third may be applied when considering short-term live loads (e.g., seismic and
wind loads).

5.3.1.2 Structural foundations should be designed in accordance with the 2019 CBC, and to
withstand a total static settlement of | inch and maximum differential static settlement
of one-half of the total settlement over a horizontal distance of 40 feet.
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5.3.1.3 The passive earth pressure may be computed as an equivalent fluid having a density of

53.14

5.3.1.5

350 psf per foot of depth, to a maximum earth pressure of 2,500 psf for footings
founded on engineered fill or competent native soil. A coefficient of friction between
soil and concrete of 0.35 may be used with dead load forces. VWhen combining passive
pressure and frictional resistance, the passive pressure component should be reduced
by one-third. The upper one foot of soil should be ignored in the passive pressure
calculations unless the surface is covered with pavements.

A grade beam, a minimum of 12 inches wide and 12 inches deep, should be utilized
across large entrances. The base of the grade beam should be at the same elevation as
the bottom of the adjoining footings.

A moisture and vapor retarding system should be placed below slabs-on-grade where
moisture migration through the slab is undesirable. Guidelines for these are provided
in the 2019 California Green Building Standards Code (CALGreen) Section 4.505.2,
the 2019 CBC Section 1907.1 and ACI 360R-10. The vapor retarder design and
construction should also meet the requirements of ASTM E 1643. A portion of the
vapor retarder design should be the implementation of a moisture vapor retardant
membrane.

It should be realized that the effectiveness of the vapor retarding membrane can be
adversely impacted as a result of construction related punctures (e.g., stake
penetrations, tears, punctures from walking on the vapor retarder placed atop the
underlying aggregate layer, etc.). These occurrences should be limited as much as
possible during construction. Thicker membranes are generally more resistant to
accidental puncture than thinner ones. Products specifically designed for use as
moisture/vapor retarders may also be more puncture resistant. Although the CBC
specifies a 6-mil vapor retarder membrane, it is GeoTek’s opinion that a minimum 10
mil thick membrane with joints properly overlapped and sealed should be considered,
unless otherwise specified by the slab design professional. The membrane should
consist of Stego wrap or the equivalent.

Moisture and vapor retarding systems are intended to provide a certain level of
resistance to vapor and moisture transmission through the concrete, but do not
eliminate it. The acceptable level of moisture transmission through the slab is to a
large extent based on the type of flooring used and environmental conditions.
Ultimately, the vapor retarding system should be comprised of suitable elements to
limited migration of water and reduce transmission of water vapor through the slab
to acceptable levels. The selected elements should have suitable properties (i.e.,
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5.3.1.6

thickness, composition, strength, and permeability) to achieve the desired
performance level.

Moisture retarders can reduce, but not eliminate, moisture vapor rise from the
underlying soils up through the slab. Moisture retarder systems should be designed
and constructed in accordance with applicable American Concrete Institute, Portland
Cement Association, Post-Tensioning Concrete Institute, ASTM and California
Building Code requirements and guidelines.

GeoTek recommends that a qualified person, such as the flooring contractor,
structural engineer, architect, and/or other experts specializing in moisture control
within the building be consulted to evaluate the general and specific moisture and
vapor transmission paths and associated potential impact on the proposed
construction. That person (or persons) should provide recommendations relative to
the slab moisture and vapor retarder systems and for migration of potential adverse
impact of moisture vapor transmission on various components of the structures, as
deemed appropriate.

In addition, the recommendations in this report and GeoTek’s services in general are
not intended to address mold prevention; since GeoTek, along with geotechnical
consultants in general, do not practice in the area of mold prevention. If specific
recommendations addressing potential mold issues are desired, then a professional
mold prevention consultant should be contacted.

It is recommended that control joints be placed in two directions spaced
approximately 24 to 36 times the thickness of the slab in inches. These joints are a
widely accepted means to control cracks and should be reviewed by the project
structural engineer.

5.3.2 Miscellaneous Foundation Recommendations

5.3.2.1

To reduce moisture penetration beneath the slab on grade areas, utility trench
excavations should be backfilled with engineered fill, lean concrete or concrete slurry
where they intercept the perimeter footing or thickened slab edge.
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5.3.2.2 Soils from the footing excavations should not be placed in the slab-on-grade areas
unless properly compacted and tested. The excavations should be free of
loose/sloughed materials and be neatly trimmed at the time of concrete placement.

5.3.3 Foundation Setbacks

Minimum setbacks for all foundations should comply with the 2019 CBC or City of Redlands
requirements, whichever is more stringent. Improvements not conforming to these setbacks
are subject to the increased likelihood of excessive lateral movements and/or differential
settlements.  If large enough, these movements can compromise the integrity of the
improvements. The top outside edge of all footings should be set back a minimum of H/3
(where H is the slope height) from the face of any descending slope. The setback should be at
least five feet and need not exceed 40 feet.

5.3.4 Soil Corrosivity

The soil resistivity at this site was tested in the laboratory on a sample collected during the field
investigation. The results of the testing indicate that the on-site soils are considered
“essentially non-corrosive” (27,470 ohm-cm) (Roberge, 2000) to buried ferrous metal in
accordance with current standards used by corrosion engineers. Recommendations for
protection of buried ferrous metal should be provided by a corrosion engineer. Additional
corrosion testing should be performed at the time of site grading to assess the corrosion of
potential of the as-graded soils.

5.3.5 Soil Sulfate Content

The sulfate content was determined in the laboratory on a sample collected during the field
investigation. The results indicate that the water-soluble sulfate result is less than 0.1 percent
by weight, which is considered “negligible” as per Table 4.2.]1 of ACI 318. Based on the test
results and Table 4.3.1 of ACI 318, no special recommendations for concrete are required for
this project due to soil sulfate exposure.

5.4 RETAINING AND GARDEN WALL DESIGN AND CONSTRUCTION

5.4.1.1 General Design Criteria

Recommendations presented in this report apply to typical masonry or concrete vertical
retaining walls to a maximum height of up to six (6) feet. Additional review and
recommendations should be requested for higher walls. These are typical design criteria and
are not intended to supersede the design by the structural engineer.
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Retaining wall foundations should be embedded a minimum of |8 inches into engineered fill.
Retaining wall foundations should be designed in accordance with Section 5.3 of this report.
Structural needs may govern and should be evaluated by the project structural engineer.

All earth retention structure plans, as applicable, should be reviewed by this office prior to
finalization.

Earthwork considerations, site clearing and remedial earthwork for all earth retention
structures should meet the requirements of this report, unless specifically provided otherwise,
or more stringent requirements or recommendations are made by the designer. The backfill
material placement for all earth retention structures should meet the requirement of Section
5.2.4 in this report.

In general, cantilever earth retention structures, which are designed to yield at least 0.001H,
where H is equal to the height of the earth retention structure, may be designed using the
“active” condition. Rigid earth retention structures (including but not limited to rigid walls,
and walls braced at top, such as typical basement walls) should be designed using the “at-rest”
condition.

In addition to the design lateral forces due to retained earth, surcharges due to improvements,
such as an adjacent building or traffic loading, should be considered in the design of the earth
retention structures. Loads applied within a |:1 (horizontal:vertical) projection from the
surcharge on the stem of the earth retention structure should be considered in the design.

Final selection of the appropriate design parameters should be made by the designer of the
earth retention structures.

5.4.1.2 Cantilevered Walls

The recommendations presented below are for cantilevered retaining walls up to six (6) feet
high. Active earth pressure may be used for retaining wall design, provided the top of the wall
is not restrained from minor deflections. An equivalent fluid pressure approach may be used
to compute the horizontal pressure against the wall. Appropriate fluid unit weights are given
below for specific slope gradients of the retained material. These do not include other
superimposed loading conditions such as traffic, structures, seismic events, or adverse geologic
conditions.
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ACTIVE EARTH PRESSURES
Surface Slope of Retained Equivalent Fluid Pressure
Materials (pcf)
(horizontal:vertical) Select Backfill* and Native Soils
Level 35
2:1 60

*The design pressures assume the backfill material has an expansion index less
than or equal to 20. Backfill zone includes area between back of the wall to a
plane (I:1 horizontal : vertical) up from bottom of the wall foundation (on the

backside of the wall) to the ground surface.

For walls with a retained height greater than 6 feet, an incremental seismic pressure should be
included into the wall design. Where needed, it is recommended that an equivalent fluid
pressure of 25 pcf be included into the wall design to account for seismic loading conditions.
This pressure may be applied as an inverted triangular distribution.

5.4.1.3 Retaining Wall Backfill and Drainage

The wall backfill should also include a minimum one () foot wide section of %4- to |-inch clean
crushed rock (or an approved equivalent). The rock should be placed immediately adjacent to
the back of the wall and extend up from a back drain to within approximately 24 inches of the
finish grade. The upper 24 inches should consist of compacted on-site materials. The rock
should be separated from the earth with filter fabric. The presence of other materials might
necessitate revision to the parameters provided and modification of the wall designs. The
backfill materials should be placed in lifts no greater than eight (8) inches in thickness and
compacted to a minimum of 90% relative compaction as determined by ASTM D 1557 test
procedures. Proper surface drainage needs to be provided and maintained.

As an alternative to the drain, rock and fabric, a pre-manufactured wall drainage product
(example: Mira Drain 6000 or approved equivalent) may be used behind the retaining wall. The
wall drainage product should extend from the base of the wall to within two (2) feet of the
ground surface. The subdrain should be placed in direct contact with the wall drainage product.

Retaining walls should be provided with an adequate pipe and gravel back drain system to help
prevent buildup of hydrostatic pressures. Backdrains should consist of a four (4)-inch diameter
perforated collector pipe (Schedule 40, SDR 35, or approved equivalent) embedded in a
minimum of one (I) cubic foot per linear foot of ¥lIto I-inch clean crushed rock or an
approved equivalent, wrapped in filter fabric (Mirafi 140N or an approved equivalent). The
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drain system should be connected to a suitable outlet. VWaterproofing of site walls should be
performed where moisture migration through the walls is undesirable.

5.4.1.4 Restrained Retaining Walls

Retaining walls that will be restrained at the top that support level backfill or that have
reentrant or male corners, should be designed for an equivalent at-rest fluid pressure of 55 pcf,
plus any applicable surcharge loading. For areas of male or reentrant corners, the restrained
wall design should extend a minimum distance of twice the height of the wall laterally from the
corner, or a distance otherwise determined by the project structural engineer.

5.4.1.5 Other Design Considerations

. Wall design should consider the additional surcharge loads from superjacent slopes
and/or footings, where appropriate.

. No backfill should be placed against concrete until minimum design strengths are
evident by compression tests of cylinders.

. The retaining wall footing excavations, backcuts, and backfill materials should be
approved by the project geotechnical engineer or their authorized representative.

. Positive separations should be provided in garden walls at horizontal distances not
exceeding 20 feet.

5.5 PRELIMINARY PAVEMENT DESIGN RECOMMENDATIONS

Although planned final grades beneath the street improvements within the site are not yet
known, the following preliminary pavement design recommendations are based on assumed
Traffic Indexes of 5.0 and 6.0. Preliminary pavement thickness design is based on the CalTrans
Highway Design Manual (2018). An R-value of 40 has been assumed for the preliminary design
of the project pavement sections. Once the traffic loading information becomes more defined,
revision to the pavement design recommendations may be warranted. It is recommended that
the final pavement design be based on R-value testing of the as-graded subgrade soils within the
pavement areas.

Based on the assumptions noted above the following preliminary pavement recommendations
are provided for the site:
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PRELIMINARY MINIMUM PAVEMENT SECTION
Thickness of Asphalt Thickness of Aggregate Base
Traffic Index . .
Concrete (inches) (inches)

5.0

3.0 4
6.0

4.0 4

Traffic Indices (Tls) used in the pavement design should provide a pavement life of
approximately 20 years with a normal amount of flexible pavement maintenance. Irrigation
adjacent to pavements, without a deep curb or other cutoff to separate landscaping from the
paving may result in premature pavement failure. Traffic parameters used for design were
selected based upon engineering judgment and not upon information furnished to us such as an
equivalent wheel load analysis or a traffic study.

All base material and the upper 12 inches of subgrade should be compacted to at least 95
percent of the material’s maximum dry density as determined by ASTM D 1557 test
procedures. All materials and methods of construction should conform to the requirements of
the City of Redlands.

5.6 CONCRETE CONSTRUCTION

5.6.1 General

Concrete construction should follow the 2019 CBC and ACI guidelines regarding design, mix
placement and curing of the concrete. If desired, GeoTek could provide quality control testing
of the concrete during construction.

5.6.2 Concrete Mix Design

As discussed in Section 5.3.5, no special recommendations for concrete are required for this
project due to soil sulfate exposure. Additional testing should be performed during grading so
that specific recommendations can be formulated based on the as-graded conditions.

5.6.3 Concrete Flatwork

Exterior concrete flatwork is often one of the most visible aspects of site development. They
are typically given the least level of quality control, being considered “non-structural”
components. Cracking of these features is common due to various factors. While cracking
usually does not affect the structural performance of the concrete, it is unsightly. It is
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recommended that the same standards of care be applied to these features as to the structure
itself.

Flatwork should consist of a minimum four-inch (actual) thick concrete and the use of
temperature and shrinkage control reinforcement is suggested. The project structural
engineer should provide final design recommendations.

5.6.4 Concrete Performance

Concrete cracks should be expected. These cracks can vary from sizes that are hairline to
more than |/8 inch in width. Most cracks in concrete while unsightly do not significantly impact
long-term performance. While it is possible to take measures (proper concrete mix,
placement, curing, control joints, etc.) to reduce the extent and size of cracks that occur, some
cracking will occur despite the best efforts to minimize it. Concrete undergoes chemical
processes that are dependent on a wide range of variables, which are difficult, at best, to
control. Concrete, while seemingly a stable material, is subject to internal expansion and
contraction due to external changes over time.

One of the simplest means to control cracking is to provide weakened control joints for
cracking to occur along. These do not prevent cracks from developing; they simply provide a
relief point for the stresses that develop. These joints are a widely accepted means to control
cracks but are not always effective. Control joints are more effective the more closely spaced
they are. GeoTek suggests that control joints be placed in two orthogonal directions and
located a distance apart approximately equal to 24 to 36 times the slab thickness.

5.7 PLAN REVIEW AND CONSTRUCTION OBSERVATIONS

It is recommended that site grading, specifications, and foundation plans be reviewed by this
office prior to construction to check for conformance with the recommendations of this
report. It is also recommended that GeoTek representatives be present during site grading
and foundation construction to observe and document for proper implementation of the
geotechnical recommendations. The owner/developer should have GeoTek perform at least
the following duties:

= Observe site clearing and grubbing operations for proper removal of all unsuitable
materials.

= Observe and test bottom of removals prior to fill placement.

= Evaluate the suitability of on-site and import materials for fill placement and collect soil
samples for laboratory testing where necessary.
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= Observe the fill for uniformity during placement, including utility trench excavation
backfill. Also, test the fill for density, relative compaction and moisture content.

= Observe and probe foundation excavations to confirm suitability of bearing materials
with respect to density.

If requested, a construction observation and compaction report can be provided by GeoTek
which can comply with the requirements of the governmental agencies having jurisdiction over
the project. It is recommended that these agencies be notified prior to commencement of
construction so that necessary grading permits can be obtained.

6. INTENT

It is the intent of this report to aid in the design and construction of the proposed
development. Implementation of the advice presented in this report is intended to reduce risk
associated with construction projects. The professional opinions and geotechnical advice
contained in this report are not intended to imply total performance of the project or
guarantee that unusual or variable conditions will not be discovered during or after
construction.

The scope of GeoTek’s evaluation is limited to the area explored that is shown on the
Exploration Location Map (Figure 2). This evaluation does not and should in no way be
construed to encompass any areas beyond the specific area of the proposed construction as
indicated to GeoTek by the client. Further, no evaluation of any existing site improvements is
included. The scope is based on GeoTek’s understanding of the project and the client’s needs,
GeoTek’s proposal (Proposal No. P-0605521-CR) dated June 21, 202] and geotechnical
engineering standards normally used on similar projects in this region.

7. LIMITATIONS

GeoTek’s findings are based on site conditions observed and the stated sources. Thus,
GeoTek’s comments are professional opinions that are limited to the extent of the available
data.

GeoTek has prepared this report in a manner consistent with that level of care and skill
ordinarily exercised by members of the engineering at this time and location and science
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professions currently practicing under similar conditions in the jurisdiction in which the services
are provided, subject to the time limits and physical constraints applicable to this report.

Since GeoTek’s recommendations are based on the site conditions observed and encountered
at the stated times and laboratory testing. Thus, GeoTek’s conclusions and recommendations
are professional opinions that are limited to the extent of the available data. Observations
during construction are important to allow for any change in recommendations found to be
warranted. These opinions have been derived in accordance with current standards of practice
and no warranty of any kind is expressed or implied. Standards of care/practice are subject to
change with time.
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APPENDIX A

LOG OF EXPLORATORY BORINGS

Proposed 35-Lot Residential Development
Northeast of the Terminus of Texas Street
Redlands, San Bernardino County, California

Project No. 2820-CR
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A - FIELD TESTING AND SAMPLING PROCEDURES

The Modified Split-Barrel Sampler (Ring)

The Ring sampler is driven into the ground at various depths in accordance with ASTM D 3550 test
procedures. The sampler, with an external diameter of 3.0 inches, is lined with I-inch long, thin brass
rings with inside diameters of approximately 2.4 inches. The sampler is typically driven into the ground
12 or I8 inches with a 140-pound hammer free falling from a height of 30 inches. Blow counts are
recorded for every 6 inches of penetration as indicated on the log of boring. The samples are removed
from the sample barrel in the brass rings, sealed, and transported to the laboratory for testing.

Bulk Samples (Large)
These samples are normally large bags of earth materials over 20 pounds in weight collected from the
field by means of hand digging or exploratory cuttings.

Bulk Samples (Small)

These are plastic bag samples which are normally airtight and contain less than 5 pounds in weight of
earth materials collected from the field by means of hand digging or exploratory cuttings. These
samples are primarily used for determining natural moisture content and classification indices.

B - BORING LOG LEGEND

The following abbreviations and symbols often appear in the classification and description of soil and
rock on the log of borings:

SOILS

USCS Unified Soil Classification System
f-c Fine to coarse

f-m Fine to medium

GEOLOGIC

B: Attitudes Bedding: strike/dip

J: Attitudes Joint: strike/dip

C: Contact line
........... Dashed line denotes USCS material change
_ Solid Line denotes unit / formational change
Thick solid line denotes end of boring

(Additional denotations and symbols are provided on the boring logs)
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GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: The True Life Companies DRILLER: 2R Drilling, Inc. LOGGED BY: D. Alvarez
PROJECT NAME: APN 167-041-01 DRILL METHOD: Hollow Stem OPERATOR: Miguel
PROJECT NO.: 2820-CR HAMMER: 140#/30" RIG TYPE: CME 75
LOCATION: Redlands, CA DATE: 7/8/2021
SAMPLES Laboratory Testing
z 5 3 g2
s | &) ¢ € E» Boring No.: B-1 g z .
g le| % b4 e Sg|&¢ s
) o 3 o 2 P & =
5| = e |3 g |8 ©
2 3 MATERIAL DESCRIPTION AND COMMENTS 2 e
Disturbed Soil/lUndocumented fill
Maximum Density = 116.5 pcf
4 SM  |F-m SAND with some silt and few gravel, light brown, dry, loose Optimum Moisture = 8.0%
6 1.0 | 9.1 Corrosion Testing
7
Alluvium SH
5 -Becomes slightly moist, brown, medium dense @ 3.0 feet
7 1.3 110.2
9
5
8 SP |M SAND, tan, slightly moist, medium dense
12
12
8 SM |Silty f SAND, light brown, slightly moist, medium dense
12 1.2 | 995 Collapse Test
14 SP |M SAND, tan, slightly moist, medium dense
10
9 SM  |F-m SAND with few silt, light brown, slightly moist, medium dense
12 1.2 | 101.0
18 Silty f-m SAND, light brown, slightly moist
15
9 F SAND with silt, light gray-brown, slightly moist, medium dense
14 12 | 995
19
20
16 Silty f SAND, light brown, sligthly moist, dense
20 1.4 | 1084
24
25
il SP |F-m SAND with some granitics, light brown, slightly moist, medium dense
15 0.8
21
30
12 M-c SAND, gray, slightly moist, dense
17
22
% Sample type: - ---Ring l ---SPT Z---Small Bulk g---urge Bulk |:| ---No Recovery g ---Water Table
Q Lab testing: AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
o | Labtesting: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: The True Life Companies DRILLER: 2R Drilling, Inc. LOGGED BY: D. Alvarez
PROJECT NAME: APN 167-041-01 DRILL METHOD: Hollow Stem OPERATOR: Miguel
PROJECT NO.: 2820-CR HAMMER: 140#/30" RIG TYPE: CME 75
LOCATION: Redlands, CA DATE: 7/8/2021
SAMPLES Laboratory Testing
= 3 3 2
b zg £ 2 § Boring No.: B-1 (Continued) 2 z v
Elel| 2 z 9 Sglé&g 2
) o 3 o 2 P & =
5| = e |3 g |8 ©
i & MATERIAL DESCRIPTION AND COMMENTS 2 e
35
17 SM [Silty f SAND, light gray-brown, slightly moist, medium dense
19 2.1
21
40
20 SP [F-m SAND, light brown, slightly moist, medium dense
23
28
45
22 M-c SAND with some gravel, gray, slightly moist, medium dense
23 2.8
25

50

55

60

13
50/6

M SAND, gray, slightly moist, very dense
- Becomes ¢ SAND @ 51.0 feet

BORING TERMINATED AT 51 FEET

Boring backfilled with excavated soils.
No groundwater encountered.

LEGEND

|:| ---No Recovery

Sample type: - ---Ring l ---SPT IZ---SmaII Bulk g---urge Bulk g ---Water Table
. AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
Lab testing:

SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation

MD =

Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: The True Life Companies DRILLER: 2R Drilling, Inc. LOGGED BY: D. Alvarez
PROJECT NAME: APN 167-041-01 DRILL METHOD: Hollow Stem OPERATOR: Miguel
PROJECT NO.: 2820-CR HAMMER: 140#/30" RIG TYPE: CME 75
LOCATION: Redlands, CA DATE: 7/8/2021
SAMPLES Laboratory Testing
= 3 3 2
s | &) ¢ € E» Boring No.: B-2 g z .
2 le| % Z A Sglis 5
) o 3 o 2 P & =
5| = e |3 g |8 ©
4 & MATERIAL DESCRIPTION AND COMMENTS 2 e
0| Disturbed Soil/lUndocumented fill
a SM-ML{Silty f SAND to sandy SILT, light brown, slightly moist
4 Alluvium
5 SM  |F-m SAND, gray-brown, slightly moist, loose 1.2 | 105.1
7
5
6 SP |M-c SAND with some gravel, gray, slightly moist, medium dense
10 1.6
13
6 SM |F-m SAND with some silt, light brown, moist, medium dense
8 1.9 107.9
I
10
6 Silty f SAND, gray, slightly moist, medium dense
9 1.6 | 106.6 Collapse Test
13
15
8 SP |F-m SAND, gray, slightly moist, medium dense
12
14
20
10
17
20
a BORING TERMINATED AT 21.5 FEET
] Boring backfilled with excavated soils.
No groundwater encountered.
25 =
30 =~
% Sample type: - ---Ring l ---SPT Z---Small Bulk g---urge Bulk |:| ---No Recovery g ---Water Table
9 Lab testing: AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
o | Labtesting: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: The True Life Companies DRILLER: 2R Drilling, Inc. LOGGED BY: D. Alvarez
PROJECT NAME: APN 167-041-01 DRILL METHOD: Hollow Stem OPERATOR: Miguel
PROJECT NO.: 2820-CR HAMMER: 140#/30" RIG TYPE: CME 75
LOCATION: Redlands, CA DATE: 7/8/2021
SAMPLES Laboratory Testing
z 5 3 g2
& s t § Boring No.: B-3 g z 0
Elel| 2 z 9 Sglé&g 2
) o 3 o 2 P & =
5| = e |3 g |8 ©
i & MATERIAL DESCRIPTION AND COMMENTS 2 e
Disturbed Soil/lUndocumented fill
5 SM  |F-m SAND with few silt, light brown, slightly moist, medium dense
9 1.3 97.9
10
Alluvium
8 SM-ML{  Silty f SAND to sandy SILT, light brown, slightly moist, medium dense to stiff
9
10
5
6 SM  |F-m SAND with some silt, light brown, slightly moist, medium dense
8 1.8 | 100.2
10
10
6 SP |F SAND, light gray-brown, slightly moist, medium dense
8 14 | 973 Collapse Test
12
15
12 M-c SAND, gray, slightly moist, dense
21 1.9 114.0
26
BORING TERMINATED AT 16.5 FEET
Boring backfilled with excavated soils.
No groundwater encountered.
20
25
30
% Sample type: - ---Ring l ---SPT Z---Small Bulk g---urge Bulk |:| ---No Recovery g ---Water Table
Q Lab testing: AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
o | Labtesting: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: The True Life Companies DRILLER: 2R Drilling, Inc. LOGGED BY: D. Alvarez
PROJECT NAME: APN 167-041-01 DRILL METHOD: Hollow Stem OPERATOR: Miguel
PROJECT NO.: 2820-CR HAMMER: 140#/30" RIG TYPE: CME 75
LOCATION: Redlands, CA DATE: 7/8/2021
SAMPLES Laboratory Testing
= 3 3 2
& s t § Boring No.: B-4 g z 0
g le| % b4 e Sg|&¢ s
) o 3 o 2 P & =
5| = e |3 g |8 ©
2 3 MATERIAL DESCRIPTION AND COMMENTS 2 e
Disturbed Soil/lUndocumented fill
3 SM_|[Silty f-m SAND with few gravel, light brown, slightly moist, loose
5 Alluvium 0.9 Expansion Index = 0
7 Corrosion Testing
7 SM  |F-m SAND with few silt, light brown, slightly moist, medium dense
8 1.0 | 102.1
10
5
5 SP |M-c SAND with some gravel, light brown, slightly moist, medium dense
8 0.7
13
10 -Becomes tan-white, medium dense @ 7.5 feet
12
14
-Some cobble @ 9.0 feet
10
7 SM  |F-m SAND, gray, slightly moist, medium dense
12 22 | 1049
20
15
I SP |M-c SAND, tan, slightly moist, medium dense
20 2.1 104.3
24
20
15 M SAND, gray, slightly moist to moist, medium dense
20 2.6 | 108.1
25
BORING TERMINATED AT 21.5 FEET
Boring backfilled with excavated soils.
No groundwater encountered.
25
30
% Sample type: - ---Ring l ---SPT Z---Small Bulk g---urge Bulk |:| ---No Recovery g ---Water Table
Q Lab testing: AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
o | Labtesting: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: The True Life Companies DRILLER: 2R Drilling, Inc. LOGGED BY: D. Alvarez
PROJECT NAME: APN 167-041-01 DRILL METHOD: Hollow Stem OPERATOR: Miguel
PROJECT NO.: 2820-CR HAMMER: 140#/30" RIG TYPE: CME 75
LOCATION: Redlands, CA DATE: 7/8/2021
SAMPLES Laboratory Testing
= 3 3 g
s | &) ¢ € E» Boring No.: B-5 g z .
g le| % b4 e Sg|&¢ s
) o 3 o 2 P & =
5| = e |3 g |8 ©
2 & MATERIAL DESCRIPTION AND COMMENTS 2 e
0| Disturbed Soil/lUndocumented fill
n SM |Silty f SAND, brown, slightly moist to moist, loose
3 Alluvium
5 SM |Silty f SAND, brown, slightly moist to moist, loose 23 | 108.0
7
5
3 F-m SAND with silt, gray, slightly moist, loose
4 4.0 | 109.0
7
3 SP |M-c SAND, tan, slightly moist, loose
4 87 | 1064
6 SM  [Silty f-m SAND, brown, moist, loose
10
5 SP [M SAND, brown, moist, loose
6
8
15
10 M-c SAND with some gravel, tan, slightly moist, medium dense 1.8 | 105.6
17
20
a BORING TERMINATED AT 16.5 FEET
7] Boring backfilled with excavated soils.
No groundwater encountered.
20 =
25 =
30 —
% Sample type: - ---Ring l ---SPT Z---Small Bulk g---urge Bulk |:| ---No Recovery g ---Water Table
Q Lab testing: AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
o | Labtesting: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: The True Life Companies DRILLER: 2R Drilling, Inc. LOGGED BY: D. Alvarez
PROJECT NAME: APN 167-041-01 DRILL METHOD: Hollow Stem OPERATOR: Miguel
PROJECT NO.: 2820-CR HAMMER: 140#/30" RIG TYPE: CME 75
LOCATION: Redlands, CA DATE: 7/8/2021
SAMPLES Laboratory Testing
m 35 =
z g E . £
b £ 2 3 Boring No.: B-6 g z "
5 ©° E} & 5 | & & 5
o3 K z 4] Og|l8 & £
e H 2|3 5 |z~ 5
. .hE‘ MATERIAL DESCRIPTION AND COMMENTS s e
Disturbed Soil/Undocumented fill

9
&
=
°
H
0
3 SM |Silty f-m SAND, light brown, slightly moist, loose
4 1.1 95.4
6
) Becomes loose to medium dense @ 3.0 feet
7 Alluvium 1.1 100.8
8 SM |Silty f-m SAND, light brown, slightly moist, loose to medium dense
5
6 F-m SAND with some gravel, tan-light brown, slightly moist, medium dense
8
10
6 SP  |M-c SAND with some gravel, tan, slightly moist, loose
7 0.7
7
10
5 SM |Silty f SAND, light brown, slightly moist, medium dense
8 1.4 | 103.9
10
15
9 SP |M-c SAND, tan, slightly moist, medium dense
12 0.6
15
20
9 SM |Silty f SAND, light brown, slightly moist, medium dense
14 1.5 110.2
18
a BORING TERMINATED AT 21.5 FEET
7] Boring backfilled with excavated soils.
No groundwater encountered.
25 =
30 =
% Sample type: - ---Ring l ---SPT Z---Small Bulk g---urge Bulk |:| ---No Recovery g ---Water Table
Q Lab testing: AL = Atterberg Limits El = Expansion Index SA = Sieve Analysis RV = R-Value Test
o | Labtesting: SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: The True Life Companies DRILLER: 2R Drilling, Inc. LOGGED BY: D. Alvarez
PROJECT NAME: APN 167-041-01 DRILL METHOD: Hollow Stem OPERATOR: Miguel
PROJECT NO.: 2820-CR HAMMER: 140#/30" RIG TYPE: CME 75
LOCATION: Redlands, CA DATE: 7/8/2021
SAMPLES Laboratory Testing
= ° o
g | 3 £ i : g z
: | & s € & Boring No.: I-1 g E_ 0
oy o 2z z n Og|8 % 2
o o H © 2 P 3 =]
el 2 s | 3 g 5 ©
2 & MATERIAL DESCRIPTION AND COMMENTS 2 e
Disturbed Soil/lUndocumented fill
SM-ML{Silty f SAND to sandy SILT, light brown, slightly moist
Alluvium
SM  |F-m SAND with few silt, light brown, slightly moist, medium dense
5
BORING TERMINATED AT 5.0 FEET
Boring subsequently prepared for infiltration testing (pvc, pipe, filter sock,
gravel)
No groundwater encountered
10
15
20
25
30
% Sample type: - ---Ring l ---SPT IZ---SmaII Bulk g---urge Bulk |:| ---No Recovery g ---Water Table
w
g Lab testing: AL = Atterberg lelts El = Expansion Index SA = Sieve An‘alys‘is RV = R-Va.lue Test ‘
g SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




GeoTek, Inc.
LOG OF EXPLORATORY BORING

CLIENT: The True Life Companies DRILLER: 2R Drilling, Inc. LOGGED BY: D. Alvarez
PROJECT NAME: APN 167-041-01 DRILL METHOD: Hollow Stem OPERATOR: Miguel
PROJECT NO.: 2820-CR HAMMER: 140#/30" RIG TYPE: CME 75
LOCATION: Redlands, CA DATE: 7/8/2021
SAMPLES Laboratory Testing
= ° o
g | 3 £ i : g z
: | & s € & Boring No.: I-2 g E_ 0
oy o 2z z n Og|8 % 2
o o H © 2 P 3 =]
el 2 s | 3 g 5 ©
2 & MATERIAL DESCRIPTION AND COMMENTS 2 e
Disturbed Soil/lUndocumented fill
SM-ML{Silty f SAND to sandy SILT, light brown, slightly moist
Alluvium
SM  |F-m SAND with few silt, light brown, slightly moist, medium dense
5
BORING TERMINATED AT 5.0 FEET
Boring subsequently prepared for infiltration testing (pvc, pipe, filter sock,
gravel)
No groundwater encountered
10
15
20
25
30
% Sample type: - ---Ring l ---SPT IZ---SmaII Bulk g---urge Bulk |:| ---No Recovery g ---Water Table
w
g Lab testing: AL = Atterberg lelts El = Expansion Index SA = Sieve An‘alys‘is RV = R-Va.lue Test ‘
g SR = Sulfate/Resisitivity Test SH = Shear Test HC= Consolidation MD = Maximum Density




APPENDIX B

RESULTS OF LABORATORY TESTING

Proposed 35-Lot Residential Development
Northeast of the Terminus of Texas Street
Redlands, San Bernardino County, California

Project No. 2820-CR

GEOTEK



THE TRUE LIFE COMPANIES Project No. 2820-CR
Geotechnical and Infiltration Evaluation July 30, 2021
Redlands, San Bernardino County, California Page B-1

SUMMARY OF LABORATORY TESTING
Classification
Soils were classified visually in general accordance with the Unified Soil Classification System (ASTM
Test Method D 2487). The soil classifications are shown on the logs of borings in Appendix A.

Collapse Test
Collapse tests were performed on selected samples of the site soils in general accordance with ASTM
D 5333 test procedures. The results of this test are presented graphically in Appendix B.

Direct Shear

Shear testing was performed in a direct shear machine of the strain-control type in general accordance
with ASTM D 3080 test procedures. The rate of deformation was approximately 0.035 inch per minute.
The sample was sheared under varying confining loads in order to determine the coulomb shear
strength parameters, angle of internal friction and cohesion. The tests were performed on soil samples
remolded to approximately 90 percent of maximum dry density as determined by ASTM D 1557 test
procedures. The shear test results are presented in Appendix B.

Expansion Index
Expansion Index testing was performed one soil samples. Testing was performed in general accordance
with ASTM Test Method D 4829. The results of the testing are provided below.

Boring No. Depth (ft.) Description Expansion Index Classification
B-4 0-5 Silty Sand 0 Very Low

In-Situ Moisture and Density

The natural water content of sampled soils was determined in general accordance with ASTM D 2216
test procedures on samples of the materials recovered from the subsurface exploration. In addition, in-
place dry density of the sampled soils was determined in general accordance with ASTM D 2937 test
procedures on relatively undisturbed samples to measure the unit weight of the subsurface soils.
Results of these tests are shown on the boring logs at the appropriate sample depths in Appendix A.

Moisture-Density Relationship

Laboratory testing was performed on two samples collected during the subsurface exploration. The
laboratory maximum dry density and optimum moisture content for the soil type was determined in
general accordance with test method ASTM Test Procedure D 1557. The results are presented herein.

Sulfate Content, Resistivity and Chloride Content

Testing to determine the water-soluble sulfate content was performed in general accordance with
ASTM DA4327 test procedures. Resistivity testing was completed in general accordance with ASTM
G187 test procedures. Testing to determine the chloride content was performed in general accordance
with ASTM D4327 test procedures. The results of the testing are provided in Appendix B.

Depth H Chloride Sulfate Resistivity
Boring # P P ASTM D4327 ASTM D4327 (% by ASTM G187
(fc) | ASTM D4972 .
(mg/kg) weight) (ohm-cm)
B-1 0-5 7.7 4.9 0.0013 30,820
B-4 0-5 79 3.9 0.0009 24,470

G
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EXPANSION INDEX TEST

(ASTM D4829)

Client: TOOTrO0 GO0 000 O0nic0 Tested/ Checked By: D ONO Hrn(]
Project Number: COOOOmR Date Tested: OO0
Project Location: AOND 0OOmO0mo Sample Source: 000 0m
Sample Description:
Rin1 (] RinODit0 LI Rinbome!

DENSITY DETERMINATION

0 Ci0O000000 O000d (00 O 0 finD M0 0 0O00m READINGS
0 CO000nD M0 O 0O00m DATE TIME | READIN[
N 000 H 00000000 O (M0 O 408.8 OO oo Inifir 1
0 CCDONCGHIOm O (0 CO0eD 123.3 OOmod Omod | 00 OiniDro
DrID NI 0 (D F 113.3

SATURATION DETERMINATION
MCICITr D OnTn( mi
OO DOm0 Cd 2.70 OO oo Fin(T
Onil (000 Cr 0 CEPC, (pef) 62.4
[ OOmrJin 48.8 FINAL MOISTURE

FinCC CiEEEE DD
L0 O O (1 MO

[EEEI 16.5

| EXPANSION INDEX = 0 I




DIRECT SHEAR TEST

GEOTEK

Bl @ 0-5'

Sample Location:
Date Tested:

Project Name: The True Life Companies

7/29/2021

2820-CR

Project Number:

PEAK YALUE

o e e e o e o]
1
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5 e ) Bt A |

5 e i e B

O e e i it

e e s |
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NORMAL STRESS (psf)

500.0

0.0

1l psf

C=

34 °

Shear Strength

| - The soil specimen used in the shear box was a ring sample remolded to approximately 90% relative compaction from a

Notes:

bulk sample collected during the field investigation.

2 - The above reflect direct shear strength at saturated conditions.

3 - The tests were run at a shear rate of 0.035 in/min.



DIRECT SHEAR TEST

GEOTEK

Bl @ 0-5'

Sample Location

Project Name: The True Life Partners

7/29/2021

Date Tested.

2820-CR

Project Number:

e e sttt
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NORMAL STRESS (psf)
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Shear Strength

| - The soil specimen used in the shear box was a ring sample remolded to approximately 90% relative compaction from a

Notes

bulk sample collected during the field investigation.

2 - The above reflect direct shear strength at saturated conditions.

3 - The tests were run at a shear rate of 0.035 in/min.
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GEOTEK

MOISTURE/DENSITY RELATIONSHIP

Client: T Tr)0) Citm O] CEnil )] Job No.: [TITTITR
Project: ACIN [T Lab No.: [I[r(n(]
Location: RidInd(]
Material Type: [ r[1In Fin[][Jnd
Material Supplier: [
Material Source: [
Sample Location: (10101 [T
1
Sampled By: DA Date Sampled: [0
Received By: R[] Date Received: [T ][]
Tested By: RI] Date Tested:  [III 1011}
Reviewed By: R[] Date Reviewed: [T 1[]
Test Procedure: ALITM DT Method: A
Oversized Material (%): (1m Correction Required: D/es no

MOISTURE/DENSITY RELATIONSHIP CURVE
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v = Lab Request Sheet Chain of Custody
PrOJ eCt X Phone: (213) 928-7213 - Fax (951) 226-1?20I~ f\sf\vw.pmjcclxconosi;:.coon))
A Y Corrosion Engincering Ship Samples To: 29990 Technology Dr, Suite 13, Murrieta, CA 92563

Corvoaton C ool - Sl Water, wnd Atetallergy b

T SZ0726C  beolel 2970 R Ampr-oior [ Fud

IMPORTANT: Please complete Project and Sample Identification Data as you would like it to appear in report & include this form with samples.
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Corrosion Engineering
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Lab Request Sheet Chain of Custody
Phone: (213) 928-7213 - Fax (951) 226-1720 - www.projectxcorrosion.com
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APPENDIX C

PERCOLATION DATA SHEETS & PORCHET CALCULATIONS

Proposed 35-Lot Residential Development
Northeast of the Terminus of Texas Street
Redlands, San Bernardino County, California

Project No. 2820-CR

GEOTEK



Percolation Test Data Sheet
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Client:

The True Life Companies

Project: APN 167-041-01
Project No: 2820-CR
Date: 7/9/2021
Boring No. I-1

Infiltration Rate (Porchet Method)

Time Interval, At = 10
Final Depth to Water, D¢ = 50
Test Hole Radius, r = 4
Initial Depth to Water, Dy = 40
Total Test Hole Depth, Dt = 120
Equation - l.= AH (60r)
At (r+2H,,,)
Ho=Dt-Dg = 80
Hi=D+-Df = 70
AH=AD =Hp- He = 10
Havg = (Ho+Hp)/2 = 75

.= 1.56

&3

GEOTEK

Inches per Hour



Client:

The True Life Companies

Project: APN 167-041-01
Project No: 2820-CR
Date: 7/9/2021
Boring No. 1-2

Infiltration Rate (Porchet Method)

Time Interval, At = 10
Final Depth to Water, D¢ = 56
Test Hole Radius, r = 4
Initial Depth to Water, Dy = 40
Total Test Hole Depth, Dt = 120
Equation - l.= AH (60r)
At (r+2H,,,)
Ho=Dt-Dg = 80
Hi=D+-Df = 64
AH=AD =Hp- He = 6
Havg = (Ho+Hp)/2 = 72

I, = 2.59

&3

GEOTEK

Inches per Hour



APPENDIX D

LIQUEFACTION ANALYSIS

Proposed 35-Lot Residential Development
Northeast of the Terminus of Texas Street
Redlands, San Bernardino County, California

Project No. 2820-CR

GEOTEK
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LIQUEFACTION ANALYSIS SUMMARY

Copyright by CivilTech Software
www.civiltech.com

************************************************************************************
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Font: Courier New, Regular, Size 8 is recommended for this report.

Licensed to , 7/27/2021 11:50:54 AM

Input File Name: UNTITLED
Title: 35-Lot Residential Development - Redlands
Subtitle: Liquefction Analysis

Surface Elev.=1290

Hole No.=B-1

Depth of Hole= 50.00 ft

Water Table during Earthquake= 30.00 ft
Water Table during In-Situ Testing= 50.00 ft
Max. Acceleration= 0.7 g

Earthquake Magnitude= 7.30

Input Data:
Surface Elev.=1290
Hole No.=B-1

Depth of Hole=50.00 ft

Water Table during Earthquake= 30.60 ft

Water Table during In-Situ Testing= 50.00 ft
Max. Acceleration=0.7 g

Earthquake Magnitude=7.30

No-Liquefiable Soils: CL, OL are Non-Liq. Soil

1. SPT or BPT Calculation.

2. Settlement Analysis Method: Ishihara / Yoshimine

3. Fines Correction for Liquefaction: Idriss/Seed

4. Fine Correction for Settlement: During Liquefaction*

5. Settlement Calculation in: All zones*

6. Hammer Energy Ratio, Ce = 1.25
7. Borehole Diameter, Cb= 1
8. Sampling Method, Cs=1
9.

User request factor of safety (apply to CSR) , User= 1
Plot one CSR curve (fsl=User)

190. Use Curve Smoothing: Yes*

* Recommended Options

In-Situ Test Data:
Depth  SPT gamma  Fines



ft pcf %

1.00 50.00 93.00 20.00
3.00 50.00 112.00 10.00
5.00 15.06 112.00 10.00
7.50 16.00 102.00 20.00
10.00 19.00 103.00 20.00
15.00 21.00 102.00 20.00
20.00 28.00 110.00 20.00
25.00 36.00 102.00 10.00
30.00 39.00 102.00 10.00
35.00 40.00 102.00 20.00
40.00 51.00 102.00 10.00
45.00 48.00 102.00 10.00
50.00 63.00 102.00 10.00

Output Results:
Settlement of Saturated Sands=0.00 in.
Settlement of Unsaturated Sands=0.27 in.
Total Settlement of Saturated and Unsaturated Sands=0.27 in.
Differential Settlement=0.136 to ©.179 in.

Depth  CRRm CSRfs  F.S. S_sat. S_dry S all

ft in. in. in.
1.00 0.54 0.45 5.00 0.00 0.27 0.27
2.00 0.54 0.45 5.00 0.00 0.27 0.27
3.00 0.54 0.45 5.00 0.00 0.27 0.27
4.00 0.54 0.45 5.00 0.00 0.27 0.27
5.00 0.31 90.45 5.00 0.00 0.26 0.26
6.00 0.36 0.45 5.00 0.00 0.26 0.26
7.00 0.49 0.45 5.00 0.00 0.25 0.25
8.00 0.54 0.45 5.00 0.00 0.24 0.24
9.00 0.54 0.45 5.00 0.00 .23 0.23
10.90 0.54 0.44 5.00 .00 0.22 0.22
11.00 0.54 0.44 5.00 0.00 0.21 0.21
12.00 ©0.54 0.44 5.00 0.00 0.20 0.20
13.60 0.54 0.44 5.00 0.00 .19 e.19
14.60 0.54 9.44 5.00 0.00 0.17 0.17
15.00 0.54 8.44 5.00 0.00 0.16 0.16
16.00 0.54 0.44 5.00 0.00 .15 0.15
17.90 0.54 0.44 5.00 .00 0.14 0.14
18.00 0.54 0.44 5.00 0.00 0.13 0.13
19.20 0.54 .43 5.00 0.00 0.11 0.11
20.00 0.54 0.43 5.00 0.00 0.10 .10
21.60 0.54 0.43 5.00 0.00 .09 0.09
22.00 0.54 0.43 5.00 0.00 0.08 0.08
23.00 0.54 0.43 5.00 0.00 0.06 0.06
24.00 0.54 0.43 5.00 .00 0.05 0.05



25.00 0.54 0.43 5.00 0.00 6.04 0.04
26.00 0.54 0.43 5.00 0.00 0.04 0.04
27.00 0.54 0.43 5.00 0.00 0.03 .03
28.00 0.54 0.43 5.00 ©.00 0.02 0.02
29.00 0.54 0.42 5.00 0.00 0.01 6.01
30.60 0.54 0.42 5.00 0.00 0.00 .00
31.00 0.54 0.43 1.25 0.00 0.00 0.00
32,00 0.54 0.43 1.24 0.00 0.00 0.00
33.60 0.53 0.44 1.23 0.00 0.00 0.00
34.00 9.53 0.44 1.21 0.00 0.00 0.00
35.00 0.53 0.44 1.20 0.00 0.00 0.00
36.60 0.53 0.45 1.18 0.00 0.00 0.00
37.60 0.52 0.45 1.17 0.00 0.00 0.00
38.00 0.52 0.45 1.16 0.00 0.00 0.00
39.60 0.52 0.45 1.15 0.00 0.00 0.00
406.00 09.52 0.45 1.14 6.00 0.00 0.00
41.60 0.51 0.46 1.13 0.00 0.00 0.00
42.00 0.51 0.46 1.12 0.00 0.00 0.00
43.00 ©.51 0.46 1.11 0.00 0.00 0.00
44.00 6.51 0.46 1.10 06.00 0.00 0.00
45.00 0.50 0.46 1.1e 0.00 0.00 0.00
46.00 0.50 0.46 1.09 0.00 0.00 0.00
47.00 0.50 0.46 1.09 0.00 0.00 0.00
48.00 0.50 8.46 1.08 0.00 0.00 0.00
49.00 0.50 0.46 1.08 0.00 0.00 0.00
50.006 0.49 0.46 1.07 0.00 0.00 0.00

* F.S.<1, Liquefaction Potential Zone
(F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight =
pcf; Depth = ft; Settlement = in.

1 atm (atmosphere) = 1 tsf (ton/ft2)

CRRm Cyclic resistance ratio from soils

CSRsf Cyclic stress ratio induced by a given earthquake (with user
request factor of safety)

F.S. Factor of Safety against liquefaction, F.S.=CRRm/CSRsf

S_sat Settlement from saturated sands

S_dry Settlement from Unsaturated Sands

S_all Total Settlement from Saturated and Unsaturated Sands

NolLiqg No-Liquefy Soils
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LIQUEFACTION ANALYSIS CALCULATION DETAILS

Copyright by CivilTech Software
www.civiltech.com
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Font: Courier New, Regular, Size 8 is recommended for this report.
Licensed to , 7/27/2021 11:47:59 AM

Input File Name: UNTITLED
Title: 35-Lot Residential Development - Redlands
Subtitle: Seismic Settlement Analysis

Input Data:
Surface Elev.=1290
Hole No.=B-1

Depth of Hole=50.00 ft

Water Table during Earthquake= 0.00 ft

Water Table during In-Situ Testing= 50.00 ft
Max. Acceleration=0.7 g

Earthquake Magnitude=7.30

No-Liquefiable Soils: CL, OL are Non-Liq. Soil

VWONGOU D WN R
Ml A

SPT or BPT Calculation.

Settlement Analysis Method: Ishihara / Yoshimine
Fines Correction for Liquefaction: Idriss/Seed

Fine Correction for Settlement: During Liquefaction*
Settlement Calculation in: All zones*

Hammer Energy Ratio, Ce = 1,25
Borehole Diameter, Cb=1
Sampling Method, Cs= 1

User request factor of safety (apply to CSR) , User=1
Plot one CSR curve (fsl=User)

10. Average two input data between two Depths: Yes*
* Recommended Options

In-Situ Test Data:
Depth  SPT Gamma  Fines
ft pct %

l.00 50.00 93.00 20.00
3.00 50.00 112.60 10.00
5.00 15.00 112.00 10.00
7.50 16.00 102.00 20.00

10.
15.

00 19.00 103.00 20.00
00 21.00 162.00 20.00

20.00 28.00 110.00 20.00



output

25,00 36.00 102.00 10.00
30.00 39.00 102.00 10.00
35.00 40.00 102.00 20.00
40.00 51.00 102.00 10.00
45.00 48.00 102.00 10.00
50.06 63.00 102.00 10.00
Results:

Calculation segment, dz=0.050 ft
User defined Print Interval, dp=1.00 ft

Peak Ground Acceleration (PGA), a_max = 0.70g

CSR Calculation:

Depth gamma sigma gamma' sigma' rd mZ a(z) CSR
fsil =CSRfs

ft pcf atm pcf atm g g
B 1.00 93.00 ©.044 30.60 0.014 .00 ©.000 ©.700 1.38 .00
t3e 2.00 162.5¢ ©0.690 46.10 0.031 .00 0.000 ©0.7006 1.31 .00
o 3.00 112.00 ©.141 49.60 0.052 .99 0.000 0.700 1.22 .00
e 4.00 112.60 ©.194 49.60 0.076 .99 6.060 ©.700 1.15 .00
e 5.060 112.00 ©.246 49.60 0.099 .99 0.000 0.700 1.12 .00
e 6.00 108.00 0.298 45.60 ©.122 .99 6.000 0.700 1.10 .00
e 7.00 104.00 ©.349 41.60 0.142 .98 0.000 0.700 1.10 .00
e 8.00 l102.20 0.397 39.80 ©.161 .98 0.000 0.700 1.10 .00
e 9.00 102.60 ©.445 40.20 0.180 .98 0.000 ©.700 1.10 .00
e 16.00 103.00 0.494 40.60 ©.199 .98 0.000 0.700 1.10 .00
e 11.00 102.80 0.543 40.40 0.218 .97 0.000 0.700 1.10 .00
e 12.00 102.60 ©.591 40.20 ©.237 .97 0.000 0.700 1.1 .00
e 13.00 102.40 ©.640 40.00 0.256 .97 0.000 0©.700 1.10 .00
L1 14.00 102.20 0.688 39.80 0.275 .97 0.000 0.700 1.10 .00
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49,00 102.00 1.960 39.60 ©.781 0.85 0.0006 0.700 0.97 .00
0.97

41.60 102.00 2.008 39.60 ©.799 0.84 0.000 ©.700 0.96 .00
0.96

42.00 102.00 2.057 39.60 0.818 0.83 0.000 0.700 ©.95 .00
0.95

43,00 102.00 2.105 39.60 0.837 0.82 0.000 ©.700 0.94 .00
0.94

44.00 102.00 2.153 39.60 ©.855 0.82 0.000 ©.700 0.93 .00
0.93

45.00 102.00 2.201 39.60 ©0.874 .81 0.000 ©0.700 0.93 .00
0.93

46.00 102.00 2,249 39.60 ©.893 0.80 0.000 0©.700 0.92 .00
0.92

47.00 102.00 2.298 39.60 ©.912 .79 0.000 0.700 0.91 .00
0.91

48.00 102.00 2.346 39.60 ©.930 0.78 0.000 0.700 0.90 .00
0.90

49.00 102.00 2.394 39.60 ©.949 0.78 0.0006 ©.700 ©.89 .00
0.89

50.00 102.00 2.442 39.60 0.968 0.77 0.000 ©0.700 0.88 .00
0.88
B CSR is based on water table at ©.00 during earthquake

CRR Calculation from SPT or BPT data:

Depth  SPT Cebs Cr sigma' Cn (N1)66 Fines d(N1)6@
(N1)60f CRR7.5

ft atm %
- 1.00 56.00 1.25 0.75 0.044 1.70 79.69 20.00 9.95
89.63 .50

2.00 50.00 1.25 0.75 0.090 1.70 79.69 15.00 6.33
86.02 0.50

3.00 56.06 1.25 0.75 0.141 1.70 79.69 10.00 2.59
82.28 0.50

4.00 32.50 1.25 .75 0.194 1.70 51.80 10.00 1.99
53.79 06.50

5.00 15.00 1.25 0.75 0.246 1.70 23.91 10.00 1.39
25.29 06.29

6.00 15.46 1.25 0.75 ©.298 1.70 24.54 14.00 3,24
27.79 0.34

7.00 15.80 1.25 0.75 0.349 1.69 25.69 18.00 4.90
29.99 0.46

8.00 16.60 1.25 0.75 0.397 1.59 24.70 20.00 5.58
30.27 ©0.50
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.575

.623

.50

.42

.36

.30

.25

.21

.17

.13

.09

.06

.03

.01

.98

.96

.94

.92

.90

.88

.87

.85

.84

.82

.81

.80

.79

28.

28,

27.

27.

26.

26.

29

30.

30.

31.

32.

33

34.

35.

36.

37.

38

38.

38,

40.

49.

40.

39.

39.

38

34

98

36

39

.06

03

95

82

67

.48

50

50

47

.43

34

25

20

14

66

25

.86

20,

20.

20.

20.

20.

20.

20.

20.

20.

20.

20.

20.

18

16.

14.

12.

10.

10.

10.

10.

18.

10.

12.

14.

16.

00

00

00

00

00

00

00

00

00

00

00

00

.00

00

0o

o0

00

00

00

5%]

00

00

00

00

00

.87

.90

.84

.79

.75

.71

.92

.00

.07

.14

.21

.27

.52

.68

.75

.74

.70

.70

.70

.74

.74

.74

.81

.87

.87



34,00 39.80 1.25 1.00 1.671 0.77 38.49 18.00

.79

44.27 0.50

35.00 40.00 1.25 1.00 1.719 .76 38.13 20.00 6.64
44.78 0.50

36.00 42.20 1.25 1.00 1.767 0.75 39.68 18.80 5.87
45.55 @.50

37.00 44.40 1.25 1.00 1.816 0.74 41.19 16.00 4.99
46.18 0.50 |

‘ 38.00 46.60 1.25 1.00 1.864 ©.73 42.67 14.06 4.01

46.68 ©.50

39.00 48.80 1.25 1.00 1.912 0.72 44,12 12.00 2.95
47.06 0.50

40.00 51.00 1.25 1.00 1.966 ©.71 45.53 10.00 1.85
47.39 0.50

41.00 50.40 1.25 1.00 2.008 0.71 44.46 10.060 1.83
46.29 0.50

42,060 49.80 1.25 1.00 2.057 0.70 43.41 10.00 1.81
45,22 0.50

43.00 49.20 1.25 1.00 2.105 0.69 42.39 10.00 1.79
44.18 0.50

44,00 48.60 1.25 1.00 2,153 0.68 41.40 10.00 1.76
43,17 0.50

45.00 48.00 1.25 1.00 2.201 0.67 40.44 10.00 1.74
42.19 @.50

46.00 51.00 1.25 1.00 2,249 0.67 42.51 10.60 1.79
44,29 0.50

47.00 54.00 1.25 1.00 2.298 0.66 44.53 10.00 1.83
46.36 ©0.50

48.00 57.00 1.25 1.00 2,346 0.65 46.52 10.00 1.88
48.40 0.50

49,00 60.00 1.25 1.00 2.394 0.65 48.47 10.00 1.92
50.39 ©.50

50.00 63.00 1.25 1.00 2.442 0.64 50.39 10.00 1.96
52.35 ©.50

CRR is based on water table at 50.00 during In-Situ Testing

Factor of Safety, - Earthquake Magnitude= 7.30:

Depth  sigC’ CRR7.5 x Ksig =CRRv x MSF =CRRm CSRfs
F.S.=CRRm/CSRfs

ft atm

1.00 0.03 0.50 1.00 0.50 1.07 0.54 1.38 0.39 *

2.00 0.06 0.50 1.00 0.50 1.07 0.54 1.31 0.41 *

3.00 0.09 0.50 1.00 0.50 1.07 0.54 1.22 0.44 *

4.00 0.13 0.50 1.00 0.50 1.07 0.54 1.15 0.46 *

5.00 0.16 0.29 1.00 0.29 1.07 9.31 1.12 0.28 *

6.00 0.19 0.34 1.00 0.34 1.07 0.36 1.10 0.33 *




0.44 *

0.49 *

1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.10
1.1
1.10
1.09
1.e8
1.08
1.07
1.07
1.06
1.066
1.06
1.06
1.06
1.06
1.06
1.05
1.05
l1.04
1.e3
1.02
l.01
1.00
1.00
0.99
0.98
0.97
0.96
0.95
8.94
0.93
0.93
0.92
0.91
0.90
0.89
0.88

0.49
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.54
0.53
0.53
0.53
06.53
0.52
0.52
0.52
0.52
0.51
0.51
0.51
0.51
0.50
0.50
0.50
6.50
0.50
0.49

1.07
1.7
1.e7
1.097
1.97
1.07
1.97
1.07
1.07
1.07
1.07
1.07
1.7
1.97
1.07
1.07
1.07
1.097
1.07
1.07
1.07
1.097
1.07
1.97
1.67
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.07
1.e7
1.07
1.07
1.07
1.97
1.07
1.7
1.07
1.097
1.07
1.07

0.46
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.49
0.49
0.49
0.49
0.48
0.48
0.48
0.48
0.48
.47
0.47
0.47
0.47
0.46
0.46
0.46

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.99
0.99
0.98
0.98
0.97
0.97
0.96
0.96
0.96
9.95
0.95
0.94
0.94
9.93
8.93
0.93
0.92

0.46
0.50
0.50
0.56
0.50
0.50
@.50e
0.50
0.50
0.50
0.50
0.50
@.50
.50
0.50
0.50
0.50
6.50
0.50
0.50
0.50
0.50
0.50
.50
0.50
0.50
0.50
0.50
0.50
©.50
.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
6.50
0.50
0.50

0.23
0.26
.29
.32
0.35
0.38
0.42
0.45
0.48
0.51
0.54
0.57
0.61
0.64
0.67
0.71
0.74
8.77
0.80
0.84
0.87
0.90
0.93
0.96
0.99
1.02
1.05
1.09

7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00

40.00

0.49 *

0.49 *

0.49 *

0.49 *

0.49 *

0.49 *

0.49 *

0.49 *

0.49 *

0.49 *

0.49 *

0.50 *

0.50 *

0.50 *

0.50 *

0.50 *

@.51 *

.51 *

0.51 *

0.51 *

0.51 *

0.51 *

0.51 *

@e.52 *

.52 *

0.52 *

@.52 *

12
1.15
1.18
1.21

1.

0.52 *

0.53 *

0.53 *

0.53 *

.24
1.27
1.31
1.34
1.37
1.40
1.43
1.46
1.49

1

0.53 *

0.54 *

41.00
42.00

0.54 *

.54 *
0.54 *

43.00
44,00

0.55 *

45.00
46.00
47.00
48.00
49,00
50.00

0.55 *

0.55 *

@.55 *

1.52
1.56

0.56 *

0.56 *

59

1.

5)

(If above water table: F.S.

* F.S5.<1: Liquefaction Potential Zone.

*» No-liquefiable Soils or above Water Table.

CSR is limited to 2)

CRR is limited to 2,

is limited to 5,

(F.S.



CPT convert to SPT for Settlement Analysis:
Fines Correction for Settlement Analysis:

Depth Ic gqc/N6e qcl (N1)60 Fines d(N1)6@ (N1)6@s
ft atm %

1.00 - - - 89.63 20.00 0.00 89.63
2.00 - - - 86.02 15.00 ©.00 86.02
3.00 - - - 82.28 l10.00 0.00 82,28
4,00 - - - 53.79 10.00 0.00 53.79
5.00 - - - 25,29 1e.00 ©.00 25.29
6.00 - - - 27.79 14.066 0.00 27.79
7.00 - - - 29.99 18.06 ©0.00 29.99
8.00 - - - 30.27 20.00 ©.00 30.27
9.00 - - - 34.20 20.60 0.00 34,20
10.00 - - - 34.62 20.00 0.00 34.62
11.00 - - - 33.82 20.00 0.90 33.82
12.00 - - - 33.15 20.00 0.00 33.15
13.00 - - - 32,58 20.00 ©.00 32.58
14.00 - - - 32,10 20.00 0.00 32.18
15.00 - - - 34.99 20.00 0.00 34.99
16.00 - - - 36.03 20.00 0.00 36.03
17.00 - - - 37.02 20.00 0.00 37.02
18.00 - - - 37.97 20,00 0.00 37.97
19.00 - - - 38.88 20,00 ©.00 38.88
20.00 - - - 39.75 20.00 0.00 39.75
21.00 - - - 40,02 18.00 0.00 40.02
22,00 - - - 49,19 16.00 0.00 40,19
23.00 - - - 40.24 14.00 0.00 40.24
24.00 - - - 40.21 12.00 0.00 49.21
25.00 - - - 49.14 10.00 0.00 49.14
26.00 - - - 40.03 10.00 0.00 49.03
27.00 - - - 39.95 1e.00 0.00 39.95
28.00 - - - 41.94 10.00 0.00 41.94
29.00 - - - 41.88 10.00 0.00 41,88
30.00 - - - 41.83 10.00 6.00 41.83
31.00 - - - 42.47 12.060 0.00 42.47
32.00 - - - 43,12 14.66 0.00 43,12
33.00 - - - 43,72 16.06 0.00 43,72
34.00 - - - 44,27 18.00 ©6.00 44 .27
35.e0 - - - 44.78 20.00 0.00 44.78
36.00 - - - 45.55 18.00 0.00 45,55
37.00 - - - 46.18 16.00 0.60 46.18
38.00 - - - 46.68 14,00 ©.00 46.68
39.00 - - - 47.06 12.00 0.00 47.06
490,00 - - - 47.39 l16.e6 0.00 47.39
41.00 - - - 46.29 10.06 0.00 46.29
42,00 - - - 45,22 10.00 0.00 45.22
43.00 - - - 44,18 10.00 0.00 44,18
44,00 - - - 43.17 10.00 0.00 43.17
45.00 - - - 42.19 10.00 0.00 42.19



d(N1)60=

46.00 - 44,29 10.00 ©.00 44,29

47.00 - 46.36 10.00 0.00 46.36

48.00 - 48.40 16.00 ©0.00 48.40

49.00 - 50.39 10.00 0.00 50.39

50.00 - 52.35 10.00 0.00 52.35
(N1)60s has been fines corrected in liquefaction analysis, therefore
0.

Fines=NoLiq means the soils are not liquefiable.

Settlement of Saturated Sands:

Settlement Analysis Method: Ishihara / Yoshimine

Depth  CSRsf / MSF* =CSRm F.S. Fines (N1)60s Dr ec dsz
dsp S

ft % % % in
in. in,

49.95 0.88 .00 .88 0.56 10.00 52.25 100.00 0.000
©.0E6 ©.000 ©.000

49,00 0.89 .00 .89 .56 10.00 56.39 100.00 0.000
O.0EO0 ©0.000 ©0.000

48.00 0.90 .00 .90 0.55 10.00 48.40 100.00 0.000
0.0E0 0.000 ©.000

47.00 0.91 .00 .91 .55 10.00 46.36 100.00 ©.000
©0.0E0 ©0.000 ©.000

46.00 0,92 .00 .92 0.55 16.00 44.29 100.00 ©.000
0.0E0 ©.000 ©.000

45,00 ©.93 .00 .93 0.55 10.00 42.19 100.00 ©.000
O.0E0 ©.000 ©0.000

44.00 ©0.93 .00 .93 0.54 l0.90 43.17 100.00 ©.000
0.0Eo 6.000 0.000

43.00 06.94 .00 .94 0.54 l0.00 44.18 100.60 0.000
©.0E0 ©0.000 0.000

42.00 0.95 .00 .95 0.54 16.00 45,22 100.00 ©.000
©.0E0 0.000 0.000

41.00 0.96 .00 .96 0.54 10.00 46.29 l00.00 0©.000
©.0E0 0.000 0©.000

40.00 0.97 .00 .97 0.53 10.00 47.39 100.00 ©.000
©O.0E0 0.000 ©0.000

39.00 0.98 .00 .98 .53 12.06 47.66 100.00 ©.000
0.0E0 0.000 0©.000

38.00 0©.99 .00 .99 0.53 14.00 46.68 100.00 0.000
©.0EQ 0.000 0.000

37.6 1.00 .00 .00 ©.53 16.06 46.18 100.00 0.000
©.0E0 0.000 ©.000

36.00 1.00 .00 .00 0.52 18.8@ 45.55 100.00 0.000
©.0E0 0.000 0.000



0.0E0

0.0E0

0.0E0

©.0E0

0.0E0

0.0E0

0.0E0

0.0E0

0.0E0

0.0E0

0.0E0

0.0E0

0.0E0

0.0E0

©.0E0

0.0E0

0.0E0

0.9E®8

0.0E0

0.0E0

0.0E0

3.9E-3

3.0E-3

1.8E-3

4.6E-4

35.00
0.000
34.00
©.000
33.00
0.000
32.00
0.9000
31.00
0.000
30.00
0.000
29.00
©.000
28.00
0.000
27.00
0.000
26.00
0.000
25.00
0.000
24.00
0.000
23.00
0.000
22.00
0.000
21.00
0.000
20.00
0.000
19.00
0.000
18.00
0.000
17.00
0.000
16.00
0.000
15.00
0.000
14.00
0.067
13.00
0.068
12.00
0.048
11.00
0.023
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.01
.000
.02
.000
.03
.000
.04
.000
.05
. 000
.05
.000
.06
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.06
.000
.06
. 000
.06
.000
.06
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.06
.000
.06
.000
.07
.000
.07
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.08
. 000
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.09
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.10
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.50
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.50

.49
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.49
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.49
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20.
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44,
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43,

42,

41.

41.

41.
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40.

40.

40.

40.

40,
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38.
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37.
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34.

32.

32.

33.
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.72

12

47

83

88

94

95

03

14

21

24
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02

75

88

.97

02

.03

29

10
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15

.82
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1e0.
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96.21
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. 000

.000

. 000

.000

. 000

.000

.000

.000

. 000

. 000

.000

. 000

.000

.000

. 000

.000

.000

. 000

.000

. 000

.649

.493

.305

.077



10.00 1.10 1.00 1.10 0.49 20.00 34.62 100.00 0.000
©0.0E6 @.001 0.207

9.00 1.10 1.00 1.10 0.49 20.00 34,20 100.00 0.000
©0.0E0 0.000 0.207

8.00 1.10 1.00 1.10 0.49 20.00 30.27 90.68 1.212
7.3E-3 ©.e37 0.244

7.00 1.10 1.00 1.10 0.44 18.00 29,99 90.03 1.308
7.8E-3 0.151 0.395

6.00 1.10 1.00 1.10 .33 14.00 27.79 85.27 1.523
9.1E-3 0.171 0.566

5.00 1.12 1.00 1.12 0.28 10.00 25.29 80.28 1.734
1.9E-2 ©.196 0.762

4,00 1.15 1.00 1.15 0.46 10.00 53.79 100.00 0.000
0.0E0 ©.037 0.799

3.00 1.22 1.00 1.22 .44 10.00 82.28 100.00 0.000
©.0E@ ©.000 0.799

2.00 1.31 1.00 1.31 0.41 15.00 86.02 100.00 ©.000
0.0E0 ©0.000 0.799

1.00 1.38 1.00 1.38 0.39 20,00 89.63 100.00 0.000
©.0E@ ©.000 0.799

Settlement of Saturated Sands=0.799 in.

qcl and (N1)60 is after fines correction in liquefaction analysis

dsz is per each segment, dz=0.65 ft

dsp is per each print interval, dp=1.00 ft

S is cumulated settlement at this depth

Settlement of Unsaturated Sands:

Depth  sigma' sigC' (N1)60s CSRsf Gmax g*Ge/Gm g_eff ec7.5 Cec
ec dsz dsp S

ft atm atm atm %
% in. in, in.

Settlement of Unsaturated Sands

Settlement of Unsaturated Sands=0.000 in.
dsz is per each segment, dz=0.05 ft

dsp is per each print interval, dp=1.60 ft
S is cumulated settlement at this depth

Total Settlement of Saturated and Unsaturated Sands=0.799 in.
Differential Settlement=0.399 to ©.527 in.

Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight =



pcf; Depth = ft; Settlement = in.

1 atm (atmosphere) = 1.0581 tsf(1 tsf = 1 ton/ft2 = 2 kip/ft2)
1 atm (atmosphere) = 101.325 kPa(1l kPa = 1 kN/m2 = 0.001 Mpa)

SPT

BPT

gc

fs

Rf

gamma

gamma’

Fines

D59

Dr

sigma

sigma’

sigC’

rd

a_max.

mZ

a_min.

CRRv
CRR7.5
Ksig

CRRm
MSF

CSR

CSRfs
fs1
fs2

F.S.

F.S.=CRRm/CSRsf

Cebs

Cr

Cn

(N1)60

d(N1)6e

(N1)60f

Cq

qcl

dqcl

qclf

qcin

Kc

qclf

Ic

(N1)60s

CSRm

Field data from Standard Penetration Test (SPT)

Field data from Becker Penetration Test (BPT)

Field data from Cone Penetration Test (CPT) [atm (tsf)]

Friction from CPT testing [atm (tsf)]

Ratio of fs/qc (%)

Total unit weight of soil

Effective unit weight of soil

Fines content [%]

Mean grain size

Relative Density

Total vertical stress [atm]

Effective vertical stress [atm]

Effective confining pressure [atm]

Acceleration reduction coefficient by Seed

Peak Ground Acceleration (PGA) in ground surface

Linear acceleration reduction coefficient X depth

Minimum acceleration under linear reduction, mz

CRR after overburden stress correction, CRRv=CRR7.5 * Ksig
Cyclic resistance ratio (M=7.5)

Overburden stress correction factor for CRR7.5

After magnitude scaling correction CRRm=CRRv * MSF

Magnitude scaling factor from M=7.5 to user input M

Cyclic stress ratio induced by earthquake

CSRfs=CSR*fs1 (Default fs1=1)

First CSR curve in graphic defined in #9 of Advanced page

2nd CSR curve in graphic defined in #9 of Advanced page

Calculated factor of safety against liquefaction

Energy Ratio, Borehole Dia., and Sampling Method Corrections
Rod Length Corrections

Overburden Pressure Correction

SPT after corrections, (N1)60=SPT * Cr * Cn * Cebs

Fines correction of SPT

(N1)6@ after fines corrections, (N1)60f=(N1)6@ + d(N1)6@
Overburden stress correction factor

CPT after Overburden stress correction

Fines correction of CPT

CPT after Fines and Overburden correction, qclf=qcl + dqcl
CPT after normalization in Robertson's method

Fine correction factor in Robertson's Method

CPT after Fines correction in Robertson's Method

Soil type index in Suzuki's and Robertson's Methods

(N1)60 after settlement fines corrections

After magnitude scaling correction for Settlement



calculation CSRm=CSRsf / MSF*
CSRfs Cyclic stress ratio induced by earthquake with user
inputed fs
MSF* Scaling factor from CSR, MSF*=1, based on Item 2 of
Page C.
ec Volumetric strain for saturated sands
dz Calculation segment, dz=0.050 ft
dsz Settlement in each segment, dz
dp User defined print interval
dsp Settlement in each print interval, dp
Gmax Shear Modulus at low strain
g eff gamma_eff, Effective shear Strain
g*Ge/Gm gamma_eff * G_eff/G_max, Strain-modulus ratio
ec7.5 Volumetric Strain for magnitude=7.5
Cec Magnitude correction factor for any magnitude

ec Volumetric strain for unsaturated sands, ec=Cec * ec7.5
NoLiqg No-Liquefy Soils

References:

1. NCEER Workshop on Evaluation of Liquefaction Resistance of Soils. Youd,
T.L., and Idriss, I.M., eds., Technical Report NCEER 97-0022.
SP117. Southern California Earthquake Center. Recommended Procedures for
Implementation of DMG Special Publication 117, Guidelines for
Analyzing and Mitigating Liquefaction in California. University of
Southern California. March 1999.
2. RECENT ADVANCES IN SOIL LIQUEFACTION ENGINEERING AND SEISMIC SITE

RESPONSE EVALUATION, Paper No. SPL-2, PROCEEDINGS: Fourth
International Conference on Recent Advances in Geotechnical Earthquake

Engineering and Soil Dynamics, San Diego, CA, March 2001.
3. RECENT ADVANCES IN SOIL LIQUEFACTION ENGINEERING: A UNIFIED AND

CONSISTENT FRAMEWORK, Earthquake Engineering Research Center,
Report No. EERC 2003-06 by R.B Seed and etc. April 2003.

Note: Print Interval you selected does not show complete results. To get
complete results, you should select 'Segment' in Print Interval (Item 12, Page C).
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GENERAL GRADING GUIDELINES

Guidelines presented herein are intended to address general construction procedures for earthwork
construction. Specific situations and conditions often arise which cannot reasonably be discussed in
general guidelines, when anticipated these are discussed in the text of the report. Often unanticipated
conditions are encountered which may necessitate modification or changes to these guidelines. It is our
hope that these will assist the contractor to more efficiently complete the project by providing a
reasonable understanding of the procedures that would be expected during earthwork and the testing

and observation used to evaluate those procedures.

General

Grading should be performed to at least the minimum requirements of governing agencies, Chapters |18
and 33 of the Uniform Building Code, CBC (2019) and the guidelines presented below.

Preconstruction Meeting

A preconstruction meeting should be held prior to site earthwork. Any questions the contractor has
regarding our recommendations, general site conditions, apparent discrepancies between reported and
actual conditions and/or differences in procedures the contractor intends to use should be brought up
at that meeting. The contractor (including the main onsite representative) should review our report
and these guidelines in advance of the meeting. Any comments the contractor may have regarding these
guidelines should be brought up at that meeting.

Grading Observation and Testing

l. Observation of the fill placement should be provided by our representative during grading.
Verbal communication during the course of each day will be used to inform the contractor of
test results. The contractor should receive a copy of the "Daily Field Report” indicating results
of field density tests that day. If our representative does not provide the contractor with these
reports, our office should be notified.

2. Testing and observation procedures are, by their nature, specific to the work or area observed
and location of the tests taken, variability may occur in other locations. The contractor is
responsible for the uniformity of the grading operations; our observations and test results are
intended to evaluate the contractor’s overall level of efforts during grading. The contractor’s
personnel are the only individuals participating in all aspect of site work. Compaction testing
and observation should not be considered as relieving the contractor’s responsibility to properly

compact the fill.

3. Cleanouts, processed ground to receive fill, key excavations, and subdrains should be observed
by our representative prior to placing any fill. It will be the contractor's responsibility to notify

our representative or office when such areas are ready for observation.
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Density tests may be made on the surface material to receive fill, as considered warranted by

this firm.

In general, density tests would be made at maximum intervals of two feet of fill height or every
1,000 cubic yards of fill placed. Criteria will vary depending on soil conditions and size of the fill.
More frequent testing may be performed. In any case, an adequate number of field density tests
should be made to evaluate the required compaction and moisture content is generally being

obtained.

Laboratory testing to support field test procedures will be performed, as considered warranted,
based on conditions encountered (e.g. change of material sources, types, etc.) Every effort will
be made to process samples in the laboratory as quickly as possible and in progress construction
projects are our first priority. However, laboratory workloads may cause in delays and some
soils may require a minimum of 48 to 72 hours to complete test procedures.
Whenever possible, our representative(s) should be informed in advance of operational changes

that might result in different source areas for materials.

Procedures for testing of fill slopes are as follows:

a) Density tests should be taken periodically during grading on the flat surface of the fill,
three to five feet horizontally from the face of the slope.

b) If a method other than over building and cutting back to the compacted core is to be
employed, slope compaction testing during construction should include testing the outer
six inches to three feet in the slope face to determine if the required compaction is
being achieved.

Finish grade testing of slopes and pad surfaces should be performed after construction is

complete.

Site Clearing

All vegetation, and other deleterious materials, should be removed from the site. If material is
not immediately removed from the site it should be stockpiled in a designated area(s) well
outside of all current work areas and delineated with flagging or other means. Site clearing
should be performed in advance of any grading in a specific area.

Efforts should be made by the contractor to remove all organic or other deleterious material
from the fill, as even the most diligent efforts may result in the incorporation of some materials.
This is especially important when grading is occurring near the natural grade. All equipment
operators should be aware of these efforts. Laborers may be required as root pickers.
Nonorganic debris or concrete may be placed in deeper fill areas provided the procedures used

are observed and found acceptable by our representative.
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Treatment of Existing Ground

Following site clearing, all surficial deposits of alluvium should be removed unless otherwise
specifically indicated in the text of this report.

In some cases, removal may be recommended to a specified depth (e.g. flat sites where partial
alluvial removals may be sufficient). The contractor should not exceed these depths unless
directed otherwise by our representative.

Groundwater existing in alluvial areas may make excavation difficult. Deeper removals than
indicated in the text of the report may be necessary due to saturation during winter months.
Subsequent to removals, the natural ground should be processed to a depth of six inches,

moistened to near optimum moisture conditions and compacted to fill standards.

Fill Placement

Unless otherwise indicated, all site soil may be reused for compacted fill; however, some special
processing or handling may be required (see text of report).

Material used in the compacting process should be evenly spread, moisture conditioned,
processed, and compacted in thin lifts six (6) to eight (8) inches in compacted thickness to
obtain a uniformly dense layer. The fill should be placed and compacted on a nearly horizontal

plane, unless otherwise found acceptable by our representative.

If the moisture content or relative density varies from that recommended by this firm, the
contractor should rework the fill until it is in accordance with the following:

a) Moisture content of the fill should be at or above optimum moisture. Moisture should
be evenly distributed without wet and dry pockets. Pre-watering of cut or removal
areas should be considered in addition to watering during fill placement, particularly in
clay or dry surficial soils. The ability of the contractor to obtain the proper moisture

content will control production rates.

b) Each six-inch layer should be compacted to at least 90 percent of the maximum dry
density in compliance with the testing method specified by the controlling governmental

agency. In most cases, the testing method is ASTM Test Designation D 1557.

Rock fragments less than eight inches in diameter may be utilized in the fill, provided:

a) They are not placed in concentrated pockets;
b) There is a sufficient percentage of fine-grained material to surround the rocks;
) The distribution of the rocks is observed by, and acceptable to, our representative.

Rocks exceeding eight (8) inches in diameter should be taken off site, broken into smaller
fragments, or placed in accordance with recommendations of this firm in areas designated

suitable for rock disposal. On projects where significant large quantities of oversized materials
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are anticipated, alternate guidelines for placement may be included. If significant oversize

materials are encountered during construction, these guidelines should be requested.

6. In clay soil, dry or large chunks or blocks are common. If in excess of eight (8) inches minimum
dimension, then they are considered as oversized. Sheepsfoot compactors or other suitable
methods should be used to break up blocks. When dry, they should be moisture conditioned to
provide a uniform condition with the surrounding fill.

Slope Construction

. The contractor should obtain a minimum relative compaction of 90 percent out to the finished
slope face of fill slopes. This may be achieved by either overbuilding the slope and cutting back
to the compacted core, or by direct compaction of the slope face with suitable equipment.

2. Slopes trimmed to the compacted core should be overbuilt by at least three (3) feet with
compaction efforts out to the edge of the false slope. Failure to properly compact the outer
edge results in trimming not exposing the compacted core and additional compaction after

trimming may be necessary.

3. If fill slopes are built "at grade" using direct compaction methods, then the slope construction
should be performed so that a constant gradient is maintained throughout construction. Soil
should not be "spilled" over the slope face nor should slopes be "pushed out" to obtain grades.
Compaction equipment should compact each lift along the immediate top of slope. Slopes
should be back rolled or otherwise compacted at approximately every 4 feet vertically as the

slope is built.

4. Corners and bends in slopes should have special attention during construction as these are the

most difficult areas to obtain proper compaction.

5. Cut slopes should be cut to the finished surface. Excessive undercutting and smoothing of the

face with fill may necessitate stabilization.

UTILITY TRENCH CONSTRUCTION AND BACKFILL

Utility trench excavation and backfill is the contractors responsibility. The geotechnical consultant
typically provides periodic observation and testing of these operations. While efforts are made to make
sufficient observations and tests to verify that the contractors’ methods and procedures are adequate to
achieve proper compaction, it is typically impractical to observe all backfill procedures. As such, it is

critical that the contractor use consistent backfill procedures.
Compaction methods vary for trench compaction and experience indicates many methods can be

successful. However, procedures that “worked” on previous projects may or may not prove effective

on a given site. The contractor(s) should outline the procedures proposed, so that we may discuss
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them prior to construction. We will offer comments based on our knowledge of site conditions and

experience.

l. Utility trench backfill in slopes, structural areas, in streets and beneath flat work or hardscape
should be brought to at least optimum moisture and compacted to at least 90 percent of the

laboratory standard. Soil should be moisture conditioned prior to placing in the trench.

2. Flooding and jetting are not typically recommended or acceptable for native soils. Flooding or
jetting may be used with select sand having a Sand Equivalent (SE) of 30 or higher. This is
typically limited to the following uses:

a) shallow (12 + inches) under slab interior trenches and,
b) as bedding in pipe zone.
The water should be allowed to dissipate prior to pouring slabs or completing trench

compaction.

3. Care should be taken not to place soils at high moisture content within the upper three feet of
the trench backfill in street areas, as overly wet soils may impact subgrade preparation.
Moisture may be reduced to 2% below optimum moisture in areas to be paved within the upper

three feet below sub grade.

4. Sand backfill should not be allowed in exterior trenches adjacent to and within an area
extending below a I:| projection from the outside bottom edge of a footing, unless it is similar

to the surrounding soil.

5. Trench compaction testing is generally at the discretion of the geotechnical consultant. Testing
frequency will be based on trench depth and the contractors procedures. A probing rod would
be used to assess the consistency of compaction between tested areas and untested areas. If
zones are found that are considered less compact than other areas, this would be brought to

the contractors attention.
JOB SAFETY

General

Personnel safety is a primary concern on all job sites. The following summaries are safety considerations
for use by all our employees on multi-employer construction sites. On ground personnel are at highest
risk of injury and possible fatality on grading construction projects. The company recognizes that
construction activities will vary on each site and that job site safety is the contractor's responsibility.

However, it is, imperative that all personnel be safety conscious to avoid accidents and potential injury.

In an effort to minimize risks associated with geotechnical testing and observation, the following
precautions are to be implemented for the safety of our field personnel on grading and construction

projects.
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l. Safety Meetings: Our field personnel are directed to attend the contractor's regularly scheduled

safety meetings.

2. Safety Vests: Safety vests are provided for and are to be worn by our personnel while on the job
site.
3. Safety Flags: Safety flags are provided to our field technicians; one is to be affixed to the vehicle

when on site, the other is to be placed atop the spoil pile on all test pits.

In the event that the contractor's representative observes any of our personnel not following the above,
we request that it be brought to the attention of our office.

Test Pits Location, Orientation and Clearance

The technician is responsible for selecting test pit locations. The primary concern is the technician's
safety. However, it is necessary to take sufficient tests at various locations to obtain a representative
sampling of the fill. As such, efforts will be made to coordinate locations with the grading contractors
authorized representatives (e.g. dump man, operator, supervisor, grade checker, etc.), and to select
locations following or behind the established traffic pattern, preferably outside of current traffic. The
contractors authorized representative should direct excavation of the pit and safety during the test

period. Again, safety is the paramount concern.

Test pits should be excavated so that the spoil pile is placed away from oncoming traffic. The
technician's vehicle is to be placed next to the test pit, opposite the spoil pile. This necessitates that the
fill be maintained in a drivable condition. Alternatively, the contractor may opt to park a piece of
equipment in front of test pits, particularly in small fill areas or those with limited access.

A zone of non-encroachment should be established for all test pits (see diagram below). No grading
equipment should enter this zone during the test procedure. The zone should extend outward to the
sides approximately 50 feet from the center of the test pit and 100 feet in the direction of traffic flow.
This zone is established both for safety and to avoid excessive ground vibration, which typically
decreases test results.
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Slope Tests

When taking slope tests, the technician should park their vehicle directly above or below the test
location on the slope. The contractor's representative should effectively keep all equipment at a safe

operation distance (e.g. 50 feet) away from the slope during testing.

The technician is directed to withdraw from the active portion of the fill as soon as possible following

testing. The technician's vehicle should be parked at the perimeter of the fill in a highly visible location.

Trench Safety

It is the contractor's responsibility to provide safe access into trenches where compaction testing is
needed. Trenches for all utilities should be excavated in accordance with CAL-OSHA and any other

applicable safety standards. Safe conditions will be required to enable compaction testing of the trench
backfill.

All utility trench excavations in excess of 5 feet deep, which a person enters, are to be shored or laid
back. Trench access should be provided in accordance with OSHA standards. Our personnel are
directed not to enter any trench by being lowered or "riding down" on the equipment.

Our personnel are directed not to enter any excavation which;

l. is 5 feet or deeper unless shored or laid back,

2. exit points or ladders are not provided,
3. displays any evidence of instability, has any loose rock or other debris which could fall into the
trench, or

@3
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4. displays any other evidence of any unsafe conditions regardless of depth.

If the contractor fails to provide safe access to trenches for compaction testing, our company policy
requires that the soil technician withdraws and notifies their supervisor. The contractors representative
will then be contacted in an effort to effect a solution. All backfill not tested due to safety concerns or

other reasons is subject to reprocessing and/or removal.

Procedures

In the event that the technician's safety is jeopardized or compromised as a result of the contractor's
failure to comply with any of the above, the technician is directed to inform both the developer's and
contractor's representatives. If the condition is not rectified, the technician is required, by company
policy, to immediately withdraw and notify their supervisor. The contractor’s representative will then
be contacted in an effort to effect a solution. No further testing will be performed until the situation is
rectified. Any fill placed in the interim can be considered unacceptable and subject to reprocessing,

recompaction or removal.

In the event that the soil technician does not comply with the above or other established safety
guidelines, we request that the contractor bring this to technicians attention and notify our project
manager or office. Effective communication and coordination between the contractors' representative
and the field technician(s) is strongly encouraged in order to implement the above safety program and

safety in general.

The safety procedures outlined above should be discussed at the contractor's safety meetings. This will
serve to inform and remind equipment operators of these safety procedures particularly the zone of

non-encroachment.
The safety procedures outlined above should be discussed at the contractor's safety meetings. This will

serve to inform and remind equipment operators of these safety procedures particularly the zone of

non-encroachment.
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SEE DETAILS FOR BACKDRAIN
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BACKDRAIN
DETAILS

2% Minimum Fal|

4" diameter perforated drain pipe
(Schedule 40 PVC or equivalent) in

6 cubic feet per lineal foot clean gravel
wrapped in filter fabric

4" diameter solid outlet pipe (Schedule 40
PVC or equivalent) laterals to slope face or
storm drain system at maximum 100 foot
maximum intervals

Note: Additional backdrains may be recommended
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WIDTHS FOR COMPACTION

HEEL DRAIN
DETAILS

6" diameter perforated drain pipe in 6 cubic
feet per lineal foot clean gravel wrapped

in filter fabric, outlet pipe to gravity flow
with 2% minimum fall
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