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Management Plan (DAMP) and the intent of the non-point source NPDES Permit for Waste 

Discharge Requirements for the County of Orange, Orange County Flood Control District and 
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signed copies of this document shall be available on the subject site in perpetuity. 
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Section I Discretionary Permit(s) 

and Water Quality Conditions 
 
 

Project Information 

Permit/Application No.  06-21-5437     Tract/Parcel Map No.  APN: 610-401-06 

Additional Information/ 

Comments: 

 
      

Water Quality Conditions 

Water Quality 

Conditions 

(list verbatim) 

• New development projects that create 10,000 square feet or more 
of impervious surface. This category includes commercial, 
industrial, residential housing subdivisions, mixed-use, and public 
projects on private or public property that falls under the planning 
and building authority or the Permittees.Parking lot area of 5,000 
square feet or more, or with 15 of more parking spaces, and 
potentially urban runoff. 

• All significant redevelopment projects, where significant 
redevelopment is defined as the addition or replacement of 5,000 
or more square feet of impervious surface on an already  
developed site. Redevelopment does not include routine 
maintenance activities that are conducted to maintain original line 
and grade, hydraulic capacity, original purpose of the facility, or 
emergency redevelopment activity required to protect public 
health and safety. 

• Parking lots 5,000 square feet or more including associated drive 
aisle, and potentially exposed to urban stormwater runoff. A 
parking lot is defined as a land area or facility for the temporary 
parking or storage of motor vehicles used personally, for business, 
or for commerce. 

• WQMP must be approved prior to issuance of grading permit. 

 

Watershed-Based Plan Conditions 
 

Provide applicable 

conditions from watershed - 

based plans including 

WIHMPs and TMDLS. 

 

 

   Newport Bay Watershed WIHMP 

 
 
 
 

I I 
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Section II Project Description 

II.1 Project Description 

The proposed project is classified as a “priority” project.  The proposed project includes the 

demolition and removal of one two-story building of 74,960 sf footprint with 144,906 total 

square footage, as well a majority of the parking lot. The existing parking lot area was 

265,897 sf. The existing site drained to various curb inlets thoughout the parking lot where it 

then was routed out to the public network. The proposed building will be 160,810 sf and the 

proposed parking area will be 159,444 sf. The proposed landscape for the site will be 36,519 

sf. The proposed site will flow to various new inlets and one existing inlet where they will be 

treated by linear modular wetland systems. After treatment, the stormwater will exit the site 

using the existing connections to the public network. The peak flow leaving the site will be 

reduced by 47% by the use of an underground detention system and orifice. The total 

disturbed soil area is 366,687 square feet. 

 

Description of Proposed Project 

Development Category 

(Verbatim from WQMP): 

 
All significant redevelopment projects, where significant redevelopment is 
defined as the addition or replacement of 5,000 or more square feet of 
impervious surface on an already developed site. Redevelopment does not 
include routine maintenance activities that are conducted to maintain 
original line and grade, hydraulic capacity, original purpose of the facility, or 
emergency redevelopment activity required to protect public health and 
safety 
 

Project Area (ft2):   367,447  Number of Dwelling Units:   0  SIC Code:   4226  

 
Narrative Project 

Description: 

 
Single story spec warehouse with parking, landscaping, and two floors 
of office space. Existing site to be demolished. 

 

 

Project Area 

Pervious Impervious 

Area 

(acres or sq ft) 
Percentage 

Area 

(acres or sq ft) 
Percentage 

Pre-Project Conditions   70,311 sf   19.1%   297,107 sf   80.9% 

Post-Project Conditions   40,145 sf   10.9%   327,302 sf   89.1% 

Drainage 

Patterns/Connections 

 
  The existing drainage patterns will be preserved. 

 

.......................................................................................................................................................................... 

···························•:i••······························.···························· . . 

. . ····························································-···························· 

. . ............................................................................................ 

··············································••(••····························· ............................ , ............................................................. . 
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II.2 Potential Stormwater Pollutants 
 
 

Pollutants of Concern 
 

 
Pollutant 

 
Circle One:  

E=Expected to 

be of concern  

N=Not Expected 

to be of concern 

 

 
Additional Information and Comments 

Suspended-Solid/ Sediment E N 
Erosion control to be provided. Runoff will be 
treated before being discharged. 

Nutrients E N Runoff will be treated before being discharged.     

Heavy Metals E N Per TGD Table 2.1 in Section 2.2.2.2 

Pathogens (Bacteria/Virus) E N Per TGD Table 2.1 in Section 2.2.2.2 

Pesticides E N Per TGD Table 2.1 in Section 2.2.2.2    

Oil and Grease E N From parked vehicles and trucks. Runoff will be 
treated before being discharged.      

Toxic Organic Compounds E N Per TGD Table 2.1 in Section 2.2.2.2 

Trash and Debris E N Trash will be disposed of within dumpsters. Site 
maintenance will be provided by local 
congregations on a weekly basis.     

 
 
 
 
 
 
 
 
 
  
 

0 
0 
0 
0 
0 
0 
0 
0 
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II.3 Hydrologic Conditions of Concern 
 
 

    No 

 

   Yes 

 

Figure XVI-3 from the TGD indicates the site is in an area with downstream streams that   

            are susceptible to potential erosion.  

 

X

Site Location 

□ 

□ 

-...:;__;,.r-~ ... r. ._ ,,,,,,,.._. ' ~ 
~ 

1/. 

' ~ ~ ~ 
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II.4 Post Development Drainage Characteristics 
 

 
 

II.5 Property Ownership/Management 

Describe property ownership/management. Refer to Section 2.2.5 in the TGD. 
 
 

The proposed site will be split into three drainage areas where the runoff will be treated and then 

discharged into the public system. Drainage will be routed to underground detention chambers 

before treatment to reduce the peak flow leaving. Since the existing parking is being demolished 

and removed, new curb and gutter will be utilized to flow runoff to these curb inlets. We will utilize 

the two existing connections to the public storm drain network to convey the flow off the site. The 

site has little offsite flow as the developed areas around it contain their own runoff. The existing 

public storm drain outfalls to Serrano Creek southwest of our site at the end Prism Place. 

 

The owner of the property is IPT ENTERPRISE BUSINESS CENTER LLC. 
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Section III Site Description 

III.1 Physical Setting 
 

Planning Area/ 
Community Name 

Pacific Commercentre Planned Community      

 
Location/Address 

 26200 Enterprise Way 

 Lake Forest, CA, 92630    

Land Use  Office Space / Industrial  

Zoning  LI – Light Industrial  

Acreage 8.43      

Predominant Soil Type Group D Soils/Dense Silty Sands with varying clay content 

 
III.2 Site Characteristics 

 

Precipitation Zone Type I rainfall distribution      

 
Topography 

 
The terrain slopes northeast to southwest with slopes generally less 
than 6%.     

 
Drainage 
Patterns/Connections 

 
The existing parking lot utilizes gutters to convey flow to catch basins 
throughout the lot   

 
Soil Type, Geology, and 
Infiltration Properties 

 
Soil Type D/ Dense Silty Sand with 0.1-0.3 in/hr Infiltration (See 
Appendix E – Web Soil Survey, Appendix C – Geotechnical Soils 
Report, and Appendix D – Infiltration Report)  
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Hydrogeologic 
(Groundwater) Conditions 

  
Groundwater was not encountered during any drilling of any of the 
bores. Due to this, the static groundwater table is considered to have 
existed at a depth in excess of 30 feet at the time. 

Geotechnical Conditions 
(relevant to infiltration) 

  
The majority of the site is silty sands and clayey sands with a very 
slow infiltration rate. 

 
Off-Site Drainage 

 

No offsite drainage is entering or crossing the site. 
 

Utility and Infrastructure 
Information 

 

Electrical, sanitary, and water will be supplied to the building.  

Site Characteristics (continued) 
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III.3 Watershed Description 
 

Receiving Waters Serrano Creek to San Diego Creek to the Pacific Ocean 

303(d) Listed Impairments Ammonia (unionized), benthic community effects, indicator bacteria, 
pH, toxicity 

Applicable TMDLs Sediment, Nutrient, Toxic 

 
Pollutants of Concern for 

the Project Metals 

Environmentally Sensitive 

and Special Biological 

Significant Areas 

   Serrano Creek susceptible to erosion due to high flows leaving the   
   site. See Appendix I 
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Section IV Best Management Practices (BMPs) 

IV. 1 Project Performance Criteria 

Describe project performance criteria. Several steps must be followed in order to determine 
what performance criteria will apply to a project. These steps include: 

• If the project has an approved WIHMP or equivalent, then any watershed specific 
criteria must be used, and the project can evaluate participation in the approved 
regional or sub- regional opportunities. The local Permittee planning or NPDES staff 
should be consulted regarding the existence of an approved WIHMP or equivalent. 

• Determine applicable hydromodification control performance criteria. Refer to Section 
7.II- 2.4.2.2 of the Model WQMP. 

• Determine applicable LID performance criteria. Refer to Section 7.II-2.4.3 of the 
Model WQMP. 

• Determine applicable treatment control BMP performance criteria. Refer to Section 7.II-3.2.2  
of the Model WQMP. 

• Calculate the LID design storm capture volume for the project. Refer to Section 7.II-
2.4.3 of the Model WQMP. 

 

(NOC Permit Area only) Is there an approved WIHMP or equivalent 
for the project area that includes more stringent LID feasibility criteria 
or if there are opportunities identified for implementing LID on 
regional or sub-regional basis? 

 
YES  

 
NO  

 
 
 
 
 
If yes, describe WIHMP 
feasibility criteria or 
regional/sub-regional LID 
opportunities. 

 
 
 
 
 

 
      

□ ~ 
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Project Performance Criteria (continued) 

If HCOC exists, list 

applicable 

hydromodification 

control 

performance 

criteria (Section 

7.II-2.4.2.2 in 

MWQMP) 

 
Hydrologic Condition of Concern does exist in the discharge to Serrano 
Creek. The 100-year peak flow contributing to Serrano Creek must be 
reduced by 40%  

 
 
List applicable LID 

performance 

criteria (Section 

7.II-2.4.3 from 

MWQMP) 

 
Underground pipe storage system is being used to reduce the discharge by 
47% as requested per Appendix G.   

 
List applicable 

treatment control 

BMP performance 

criteria (Section 

7.II-3.2.2 from 

MWQMP)  

 
Modular Wetland Systems for treatment of runoff. 
 

 

 
Calculate LID 

design storm 

capture volume for 

Project. 

 
Calculations shown on following sheet (IV.2. SITE DESIGN AND DRAINAGE 
PLAN) page 13.   
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IV.2. SITE DESIGN AND DRAINAGE PLAN 

Describe site design and drainage plan including 

• The site will be split into three drainage areas where flow will be directed to curb inlets and treated. 
Parts of the existing curb and gutter will be utilized to convey flow towards proposed catch basins. 
The roof drains will discharge to the treatment area before being sent to an underground pipe 
storage system for detention and outflow control.  

• Three DMA’s have been designed with catch basins and treatment systems to capture flow 

• WQMP plot plan: see sheets PG and Storm Water Quality Control Plan for the conceptual grading 
and drainage plan. 

• Volume based design was used to size the DMB’s for each drainage area: 
 

 

DMA 

No. 

Area 

(SF) 

Area 

(AC) 

Landscape 

(SF) 

Landscape 

(AC) 

Imperv. 

(SF) 

Imperv. 

(AC) 

TREATMENT 

VOL. (CF) 

BIOCLEAN 

MODEL 

NUMBER 

1 190,975 4.38 17,549 0.4 173,426 3.98 12,565 
MWS-L-6-8-9'-

5"-V 

2 65,792 1.51 7,947 0.18 57,845 1.33 4,216 
MWS-L-4-8-7'-

7"-V 

3 110,680 2.54 14,649 0.34 96,031 2.2 7,016 
MWS-L-6-8-11'-

3"-V-HC 
 
 
 

MEDIA FILTER SIZING CALCULATIONS 

d (IN)= 0.95 

C= (0.75* Imp. Area)+0.15 

A (SF)= Tributary Area 

DCV= Design Capture Volume (CF)= C* d*A/ 12 

DMA No. Total Area (SF) Impervious Area (SF) 

1 190,975 173,426 

2 65,792 57,845 

3 110,680 96,031 

Total 256,767 

C d 

0.831081 0.95 

0.809408 0.95 

0.800734 0.95 

% Impervious Pervious Area (SF) % Pervious 

0.91 17,549 0.09 

0.88 7,947 0.12 

0.87 14,649 0.13 

A (SF) DCV (CF) A (AC) 

190,975 12,565 4.38 

65,792 4,216 1.51 

110,680 7,016 2.54 

Total 16,781 
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IV.3 LID BMP SELECTION AND PROJECT CONFORMANCE ANALYSIS 

IV.3.1 Hydrologic Source Controls 

Hydrological source control BMPs are not used on our project as we are treating all of the 

stormwater on site and controlling the flow once it has been treated to meet a 40% 

reduction in total flow leaving the site. We are treating the site’s stormwater with modular 

wetland systems placed throughout the site where runoff will be treated before being 

released. We are achieving the reduction in flow by storing a large portion of the runoff 

and releasing it at a controlled rate.  

 

 
Name 

 
Included? 

Localized on-lot infiltration  

Impervious area dispersion (e.g. roof top 
disconnection) 

 

 

Street trees (canopy interception) 
 

 

Residential rain barrels (not actively managed) 
 

 

Green roofs/Brown roofs 
 

 

Blue roofs 
 

 

Impervious area reduction (e.g. permeable 

pavers, site design) 
 

 

Other:       
 

 

Other:       
 

 

Other:       
 

 

Other:       
 

 

Other:       
 

 

Other:       
 

 

Other:       
 

 

Other:       
 

 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 
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IV.3.2 Infiltration BMPs 

Infiltration BMPs are not to be used on this project. From the Infiltration Report found in Appendix D, 

“Based on the results of the infiltration testing at the subject site, infiltration is not considered 

feasible at this site due to the presence of dense engineered fill soils, comprised of silty sands and 

clayey sands, which possess very poor infiltration characteristics.” 
 

 
Name 

 
Included? 

Bioretention without underdrains  

Rain gardens 
 

 

Porous landscaping 
 

 

Infiltration planters 
 

 

Retention swales 
 

 

Infiltration trenches 
 

 

Infiltration basins 
 

 

Drywells 
 

 

Subsurface infiltration galleries 
 

 

French drains 
 

 

Permeable asphalt 
 

 

Permeable concrete 
 

 

Permeable concrete pavers 
 

 

Other:       
 

 

Other:       
 

 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 



Water Quality Management Plan (WQMP) 

26200 Enterprise Way 

  

 
IPT ENTERPRISE BUSINESS CENTER LLC. SECTION IV Page | 16 

 
 

IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, describe any 

evapotranspiration, rainwater harvesting BMPs.  
 

Name Included? 

All HSCs; See Section IV.3.1 
 

 

Surface-based infiltration BMPs 
 

 

Biotreatment BMPs 
 

 

Above-ground cisterns and basins 
 

 

Underground detention 
 

 

Other:       
 

 

Other:       
 

 

Other:       
 

 

 
 

Underground detention system is to reduce the overall flow leaving the site by 40%. 
 

IV.3.4 Biotreatment BMPs 

If the full Design Storm Capture Volume cannot be met with infiltration BMPs, and/or 

evapotranspiration and rainwater harvesting BMPs, describe biotreatment BMPs. Include 

sections for selection, suitability, sizing, and infeasibility, as applicable. 
 

 

 
 

 
Name 

 
Included? 

Bioretention with underdrains  

Stormwater planter boxes with underdrains 
 

 

Rain gardens with underdrains 
 

 

Constructed wetlands 
 

 

Vegetated swales 
 

 

Vegetated filter strips 
 

 

Proprietary vegetated biotreatment systems 
 

 

Wet extended detention basin 
 

 

Dry extended detention basins 
 

 

Other: Modular Wetland Systems 
 

 

Other:       
 

 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

~ 
□ 
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IV.3.5 Hydromodification Control BMPs 
 
Flow leaving the site must be reduced by 40%. This is achieved by having the largest DMA flow 
to an underground pipe storage system and controlling the outflow. 

 

Hydromodification Control BMPs 

BMP Name BMP Description 

     Underground pipe storage system 
Flow is sent here and the outlet is controlled to allow for a 40% 
reduction in overall flow. Flow is then treated before leaving the 
site. 
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IV.3.6 Treatment Control BMPs 

Modular wetland systems will be used to treat stormwater on site. 
 
 
 

Treatment Control BMPs 

BMP Name BMP Description 
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IV.3.7 Non-structural Source Control BMPs 

Fill out non-structural source control check box forms or provide a brief narrative explaining if 

non- structural source controls were not used. 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Non-Structural Source Control BMPs 

 
Identifier 

 
Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

N1 Education for Property Owners,  
Tenants and Occupants 

☒  
      

N2 Activity Restrictions ☒        

N3 
Common Area Landscape 
Management ☒        

N4 BMP Maintenance ☒        

N5 
Title 22 CCR Compliance (How 
development will comply) ☐ x No hazardous waste 

N6 Local Industrial Permit Compliance  ☐  No fuel dispensing areas 

N7 Spill Contingency Plan ☐ ☒ No hazardous liquid 

N8 
Underground Storage Tank 
Compliance ☒        

N9 
Hazardous Materials Disclosure 

Compliance ☐ ☒    No hazardous materials. 

N10 Uniform Fire Code Implementation ☒        

N11 Common Area Litter Control ☒        

N12 Employee Training ☒        

N13 Housekeeping of Loading Docks ☒        

N14 Common Area Catch Basin Inspection ☒        

N15 
Street Sweeping Private Streets and 

Parking Lots ☒        

N16 Retail Gasoline Outlets  ☒ N/A  

 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 
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IV.3.8 Structural Source Control BMPs 

Fill out structural source control check box forms or provide a brief narrative explaining if 

Structural source controls were not used. 
 

Structural Source Control BMPs 

 
Identifier 

 
Name 

Check One 
If not applicable, state brief 

reason Included 
Not 

Applicable 

S1 Provide storm drain system stenciling  
and signage 

 

 
 

       

 
S2 

Design and construct outdoor material 
storage areas to reduce pollution 
introduction 

 
 

 
 

 
No material stored outside.  

 
S3 

Design and construct trash and waste 
storage areas to reduce pollution 
introduction 

 
 

 
 

 
      

 
S4 

Use efficient irrigation systems & 
landscape design, water conservation, 
smart controllers, and source control 

 
 

 
 

 
      

S5 
Protect slopes and channels and 
provide energy dissipation 

 

 
 

       

 Incorporate requirements applicable to 
individual priority project categories 
(from SDRWQCB NPDES Permit) 

 
 

 
 

 
No dewatering on site.  

S6 Dock areas         

S7 Maintenance bays     No maintenance bays.      

S8 Vehicle wash areas     No vehicle wash areas.      

S9 Outdoor processing areas     No outdoor processing areas.      

S10 Equipment wash areas     No equipment wash areas,   

S11 Fueling areas     No fueling areas      

S12 Hillside landscaping    

S13 
Wash water control for food preparation 
areas 

 

 
 

  No food prep areas.      

S14 Community car wash racks    No car wash racks.      

~ □ 

□ ~ 

M □ 

M □ 

M □ 

□ ~ 

.M. LJ 

LJ ~ 
LJ 9'l 
LJ .M. 
LJ ~ 
LJ ~ 

9'l LJ 

□ ~ 

LJ ~ 
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IV.4 ALTERNATIVE COMPLIANCE PLAN (IF APPLICABLE) 

IV.4.1 Water Quality Credits 

Water quality credits are not applicable. 

 
 

Description of Proposed Project 
Project Types that Qualify for Water Quality Credits (Select all that apply): 

Redevelopment projects 

that reduce the overall 

impervious footprint of the 

project site. 

Brownfield redevelopment, meaning 

redevelopment, expansion, or reuse of real 

property which may be complicated by the 

presence or potential presence of hazardous 

substances, pollutants or contaminants, and 

which have the potential to contribute to adverse 

ground or surface WQ if not redeveloped. 

 Higher density development projects which 

include two distinct categories (credits can only be 

taken for one category): those with more than 

seven units per acre of development (lower credit 

allowance); vertical density developments, for 

example, those with a Floor to Area Ratio (FAR) of 

2 or those having more than 18 units per acre 

(greater credit allowance). 

 Mixed use development, such as a 

combination of residential, commercial, 

industrial, office, institutional, or other land 

uses which incorporate design principles that 

can demonstrate environmental benefits that 

would not be realized through single use 

projects (e.g. reduced vehicle trip traffic with 

the potential to reduce sources of water or air 

pollution). 

 Transit-oriented developments, such as a mixed 

use residential or commercial area designed to 

maximize access to public transportation; similar to 

above criterion, but where the development center is 

within one half mile of a mass transit center (e.g. bus, 

rail, light rail or commuter train station). Such projects 

would not be able to take credit for both categories, 

but may have greater credit assigned 

 Redevelopment 

projects in an established 

historic district, historic 

preservation area, or 

similar significant city area 

including core City Center 

areas (to be defined 

through mapping). 

 
Developments with 

dedication of undeveloped 

portions to parks, 

preservation areas and 

other pervious uses. 

 

 
Developments 

in a city center 

area. 

 
Developments 

in historic 

districts or 

historic 

preservation 

areas. 

 Live-work developments, a 

variety of developments designed 

to support residential and 

vocational needs together – similar 

to criteria to mixed use 

development; would not be able to 

take credit for both categories. 

In-fill projects, the 

conversion of empty lots 

and other underused 

spaces into more 

beneficially used spaces, 

such as residential or 

commercial areas. 

 

 
Calculation of 

Water Quality 

Credits 

(if applicable) 

 
 
 

 
      

□ □ □ 

□ □ □ 

□ □ □ 

□ 
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IV.4.2 Alternative Compliance Plan Information 

Alternative compliance plan is not applicable. 
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Section V Inspection/Maintenance 

Responsibility for BMPs 
Fill out information in table below. Prepare and attach an Operation and Maintenance Plan. 

Identify the mechanism through which BMPs will be maintained. Inspection and maintenance 

records must be kept for a minimum of five years for inspection by the regulatory agencies. 

Refer to Section 7.II 4.0 in the Model WQMP. 
 

BMP Inspection/Maintenance 

 
 

BMP 

 
Reponsible 

Party(s) 

Inspection/ 

Maintenance 

Activities 

Required 

 
Minimum 

Frequency of 

Activities 

Modular Wetland System Owner Remove trash 
Remove trash every 6-12 

months 

Modular Wetland System Owner Remove sediment  
Remove sediment every 

12-24 months 

Modular Wetland System Owner Replace cartridge filter,  
Replace cartridge filter 

every 12-24 months 

Modular Wetland System Owner Replace drain down filter. 
Replace drain down filter 

every 12-24 months 

Education of property 

owners, tenants, and 

occupants 

Owner 

Distribute practical 

information materials that 

contribute to the protection 

of stormwater quality. 

Prior to construction and as 

needed 

Activity restrictions Owner 

Restricts activities that 

compromise the surface 

water quality 

As needed 

Common area landscape 

management 
Owner 

Refer to CASQA BMP 

Handbook (SC-73) 
Weekly and as needed 
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BMP 

 
Reponsible 

Party(s) 

Inspection/ 

Maintenance 

Activities 

Required 

 

Minimum 

Frequency of 

Activities 

Underground storage tank 

compliance 
Owner 

Ensure that underground 

storage tanks comply with 

state regulations 

As needed 

Uniform fire code 

implementation  
Owner 

Compliance with Article 

80 of the Uniform Fire 

Code 

During construction and as 

needed 

Common area litter 

control 
Owner 

Refer to CASQA BMP 

Handbook (SC-60) 
Weekly and as needed 

Employee training Owner 

Training employees of 

businesses on practical 

information materials that 

contribute to the protection 

of stormwater quality 

At hire and as needed 

Houekeeping of loading 

docks 
Owner 

Refer to CASQA BMP 

Handbook (S-31) 
Weekly and as needed 

Common area catch basin 

inspection 
Owner 

Refer to CASQA BMP 

Handbook (SC-74) 

80% of the area inspected, 

cleaned, and maintained 

annually with 100% of the 

facilities included in a two-

year period 

Street sweeping private 

streets and parking lots 
Owner 

Refer to CASQA BMP 

Handbook (SC-43 and    

SC-70) 

Swept prior to the storm 

season and prior of the rainy 

season 

Provide storm drain 

system stenciling and 

signange 

Owner 
Refer to CASQA BMP 

Handbook (SD-13) 

Prior to construction and as 

needed 

BMP Inspection/Maintenance 
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BMP 

 
Reponsible 

Party(s) 

Inspection/ 

Maintenance 

Activities 

Required 

 

Minimum 

Frequency of 

Activities 

Design and construct trash 

and waste storage areas to 

reduce pollution 

introduction 

Owner 
Refer to CASQA BMP 

Handbook (SD-32) 

During design and 

construction phase 

Use efficient irrigation 

systems and landscape 

design, water 

conservation, smart 

controllers, and source 

control 

Owner 
Refer to CASQA BMP 

Handbook (SD-12) 

During design and 

construction phase 

Protect slopes and 

channels and provide 

energy dissipation  

Owner 

Install permanent 

stabilization BMP’s on 

disturbed slopes and 

inspect for large debris that 

would disrupt flow 

Prior to a rain event and as 

needed, check monthly. 

Dock areas Owner 
Refer to CASQA BMP 

Handbook (SD-31) 
Weekly and as needed 

Hillside landscaping Owner 
Refer to CASQA BMP 

Handbook (SD-10) 

Prior to a rain event and as 

needed 

BMP Inspection/Maintenance 
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Section VI Site Plan and Drainage Plan 
 

VI.1 SITE PLAN AND DRAINAGE PLAN 
• See appendix for drainage plan. 

 

VI.2 ELECTRONIC DATA SUBMITTAL  

The minimum requirement is to provide 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 (CAD, GIS) to be 

submitted, this section will be used to describe the contents (e.g., layering, nomenclature, 

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

accurately. 
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Section VII Educational Materials 
Refer to the Orange County Stormwater Program (ocwatersheds.com) for a library of 

materials available. For the copy submitted to the Permittee, only attach the educational 

materials specifically applicable to the project. Other materials specific to the project may be 

included as well and must be attached. 
 

Education Materials 

Residential Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

Business Material 

(http://www.ocwatersheds.com) 

Check If 

Applicable 

The Ocean Begins at Your Front Door  Tips for the Automotive Industry  

Tips for Car Wash Fund-raisers 
 

 Tips for Using Concrete and Mortar 
 

 

Tips for the Home Mechanic 
 

 Tips for the Food Service Industry 
 

 

Homeowners Guide for Sustainable 
Water Use 

 

 
Proper Maintenance Practices for Your 
Business 

 

 

Household Tips  
 

Other Material 

Check If 

Attached Proper Disposal of Household 
Hazardous Waste 

 

 

Recycle at Your Local Used Oil 

Collection Center (North County) 
 

       
 

 

Recycle at Your Local Used Oil 

Collection Center (Central County) 
 

       
 

 

Recycle at Your Local Used Oil 

Collection Center (South County) 
 

       
 

 

Tips for Maintaining a Septic Tank 

System 
 

       
 

 

Responsible Pest Control 
 

       
 

 

Sewer Spill 
 

       
 

 

Tips for the Home Improvement Projects 
 

       
 

 

Tips for Horse Care 
 

       
 

 

Tips for Landscaping and Gardening 
 

       
 

 

Tips for Pet Care 
 

       
 

 

Tips for Pool Maintenance 
 

       
 

 

Tips for Residential Pool, Landscape and 

Hardscape Drains 
 

       
 

 

Tips for Projects Using Paint 
 

       
 

 

□ □ 

□ M 
□ □ 

□ ~ 
□ 

□ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 
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Appendix A 
 

Storm Water Quality Control Plan 
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BMP Maintenance Manual 
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Inspection Guidelines for  
Modular Wetland System - Linear 

 
 

Inspection Summary 
 

o Inspect Pre-Treatment, Biofiltration and Discharge Chambers – average inspection interval is 6 to 

12 months. 

 (15 minute average inspection time). 
 

o NOTE: Pollutant loading varies greatly from site to site and no two sites are the same. Therefore, 

the first year requires inspection monthly during the wet season and every other month during the 

dry season in order to observe and record the amount of pollutant loading the system is receiving.  

 

System Diagram 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
 
 
 

 

Access to separation chamber 
and pre-filter cartridges 

1   Pre-treatment Chamber 

2   Biofiltration Chamber 

3   Discharge Chamber 

Access to discharge 
chamber and orifice control 

Curb Inlet 

Pre·filter Cartridge 

Vertical Underdrain 
Manifold 

OioMedioGREEN M rlond 
MEDIA 

~ 
MODULAP. 

WETLANDS 

Drain-Down Line 
Flow Control Riser 
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Inspection Overview  
 

As with all stormwater BMPs inspection and maintenance on the MWS Linear is necessary. 

Stormwater regulations require that all BMPs be inspected and maintained to ensure they are 

operating as designed to allow for effective pollutant removal and provide protection to receiving water 

bodies. It is recommended that inspections be performed multiple times during the first year to assess 

the site specific loading conditions. This is recommended because pollutant loading and pollutant 

characteristics can vary greatly from site to site. Variables such as nearby soil erosion or construction 

sites, winter sanding on roads, amount of daily traffic and land use can increase pollutant loading on 

the system. The first year of inspections can be used to set inspection and maintenance intervals for 

subsequent years to ensure appropriate maintenance is provided. Without appropriate maintenance a 

BMP will exceed its storage capacity which can negatively affect its continued performance in 

removing and retaining captured pollutants. 

 

Inspection Equipment 
 

Following is a list of equipment to allow for simple and effective inspection of the MWS Linear: 

 Modular Wetland Inspection Form  

 Flashlight 

 Manhole hook or appropriate tools to remove access hatches and covers 

 Appropriate traffic control signage and procedures 

 Measuring pole and/or tape measure.  

 Protective clothing and eye protection.  

 7/16” open or closed ended wrench. 

 Large permanent black marker (initial inspections only – first year) 

 Note: entering a confined space requires appropriate safety and certification. It is generally not 

required for routine inspections of the system.  
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Inspection Steps   
 

The core to any successful stormwater BMP maintenance program is routine inspections. The 

inspection steps required on the MWS Linear are quick and easy. As mentioned above the first year 

should be seen as the maintenance interval establishment phase. During the first year more frequent 

inspections should occur in order to gather loading data and maintenance requirements for that 

specific site. This information can be used to establish a base for long term inspection and 

maintenance interval requirements.  

 

The MWS Linear can be inspected though visual observation without entry into the system. All 

necessary pre-inspection steps must be carried out before inspection occurs, especially traffic control 

and other safety measures to protect the inspector and near-by pedestrians from any dangers 

associated with an open access hatch or manhole. Once these access covers have been safely 

opened the inspection process can proceed: 

 

 Prepare the inspection form by writing in the necessary information including project name, 

location, date & time, unit number and other info (see inspection form).  

 Observe the inside of the system through the access hatches. If minimal light is available and 

vision into the unit is impaired utilize a flashlight to see inside the system and all of its 

chambers.  

 Look for any out of the ordinary obstructions in the inflow pipe, pre-treatment chamber, 

biofiltration chamber, discharge chamber or outflow pipe. Write down any observations on the 

inspection form.  

 Through observation and/or digital photographs estimate the amount of trash, debris and 

sediment accumulated in the pre-treatment chamber. Utilizing a tape measure or measuring 

stick estimate the amount of trash, debris and sediment in this chamber. Record this depth on 

the inspection form.  
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 Through visual observation inspect the condition of the pre-filter cartridges. Look for excessive 

build-up of sediments on the cartridges, any build-up on the top of the cartridges, or clogging 

of the holes. Record this information on the inspection form. The pre-filter cartridges can 

further be inspected by removing the cartridge tops and assessing the color of the 

BioMediaGREEN filter cubes (requires entry into pre-treatment chamber – see notes above 

regarding confined space entry). Record the color of the material. New material is a light green 

in color. As the media becomes clogged it will turn darker in color, eventually becoming dark 

brown or black. Using the below color indicator record the percentage of media exhausted.  

 
 

 The biofiltration chamber is generally maintenance free due to the system’s advanced pre-

treatment chamber. For units which have open planters with vegetation it is recommended that 

the vegetation be inspected. Look for any plants that are dead or showing signs of disease or 

other negative stressors. Record the general health of the plants on the inspection and 

indicate through visual observation or digital photographs if trimming of the vegetation is 

needed.  

 The discharge chamber houses the orifice control structure, drain down filter and is connected 

to the outflow pipe. It is important to check to ensure the orifice is in proper operating 

conditions and free of any obstructions. It is also important to assess the condition of the drain 

down filter media which utilizes a block form of the BioMediaGREEN. Assess in the same 

manner as the cubes in the Pre-Filter Cartridge as mentioned above. Generally, the discharge 

chamber will be clean and free of debris. Inspect the water marks on the side walls. If possible, 

inspect the discharge chamber during a rain event to assess the amount of flow leaving the 

system while it is at 100% capacity (pre-treatment chamber water level at peak HGL). The 

water level of the flowing water should be compared to the watermark level on the side walls 

which is an indicator of the highest discharge rate the system achieved when initially installed. 

Record on the form is there is any difference in level from watermark in inches.  

0%                             -- Percent Clogged --                          100% 

New 

BioMediaGREEN 

Exhausted 

BioMediaGREEN 

85% 

MODULAP. 

WETLANDS 

www.modularwetlands.com


 

www.modularwetlands.com 
 

 

 

 

 NOTE: During the first few storms the water level in the outflow chamber should be observed 

and a 6” long horizontal watermark line drawn (using a large permanent marker) at the water 

level in the discharge chamber while the system is operating at 100% capacity. The diagram 

below illustrates where a line should be drawn. This line is a reference point for future 

inspections of the system: 

 

 

 

 

 

 

 

 

 

 

 

 

 Water level in the discharge chamber is a function of flow rate and pipe size. Observation of 

water level during the first few months of operation can be used as a benchmark level for 

future inspections. The initial mark and all future observations shall be made when system is 

at 100% capacity (water level at maximum level in pre-treatment chamber). If future water 

levels are below this mark when system is at 100% capacity this is an indicator that 

maintenance to the pre-filter cartridges may be needed.  

 Finalize inspection report for analysis by the maintenance manager to determine if 

maintenance is required.  

 
 
 

Water Level 
Mark 

Water Level 
Marks 

Using a permanent marker draw a 6 inch long horizontal line, as shown, at the 
higher water level in the MWS Linear discharge chamber.  
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Maintenance Indicators  
 

Based upon observations made during inspection, maintenance of the system may be required based 

on the following indicators:  

 

 Missing or damaged internal components or cartridges.  

 Obstructions in the system or its inlet or outlet.  

 Excessive accumulation of floatables in the pre-treatment chamber in which the length and 

width of the chamber is fully impacted more than 18”.  

 

 

 

 

 

 

 

 

 

 Excessive accumulation of sediment in the pre-treatment chamber of more than 6” in depth.  
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 Excessive accumulation of sediment on the BioMediaGREEN media housed within the pre-

filter cartridges. The following chart shows photos of the condition of the BioMediaGREEN 

contained within the pre-filter cartridges.  When media is more than 85% clogged replacement 

is required. 

 

 

 
 
 
 
 
 

 
 

 
 
 
 

 Excessive accumulation of sediment on the BioMediaGREEN media housed within the drain 

down filter. The following photos show of the condition of the BioMediaGREEN contained 

within the drain down filter.  When media is more than 85% clogged replacement is required. 
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 Overgrown vegetation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Water level in discharge chamber during 100% operating capacity (pre-treatment chamber 

water level at max height) is lower than the watermark by 20%.  
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Inspection Notes 

 
1. Following maintenance and/or inspection, it is recommended the maintenance operator 

prepare a maintenance/inspection record.  The record should include any maintenance 

activities performed, amount and description of debris collected, and condition of the 

system and its various filter mechanisms.  

 

2. The owner should keep maintenance/inspection record(s) for a minimum of five years from 

the date of maintenance.  These records should be made available to the governing 

municipality for inspection upon request at any time. 

 

3. Transport all debris, trash, organics and sediments to approved facility for disposal in 

accordance with local and state requirements. 

 

4. Entry into chambers may require confined space training based on state and local 

regulations.  

 

5. No fertilizer shall be used in the Biofiltration Chamber.  

 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 

architect. Amount of irrigation required is dependent on plant species. Some plants may 

not require irrigation after initial establishment. 
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 

o Remove Sediment from Pre-Treatment Chamber – average maintenance interval is 12 to 24 

months.  

 (10 minute average service time).  

o Replace Pre-Filter Cartridge Media – average maintenance interval 12 to 24 months. 

  (10-15 minute per cartridge average service time). 

o Trim Vegetation – average maintenance interval is 6 to 12 months. 

  (Service time varies).  

 

System Diagram 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
 
 
 

Access to separation chamber 
and pre-filter cartridge 

1   Pre-treatment Chamber 

2   Biofiltration Chamber 

3   Discharge Chamber 

Curb Inlet 
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Maintenance Overview  
 

The time has come to maintain your Modular Wetland System Linear (MWS Linear). To ensure 

successful and efficient maintenance on the system we recommend the following. The MWS Linear 

can be maintained by removing the access hatches over the systems various chambers.  All 

necessary pre-maintenance steps must be carried out before maintenance occurs, especially traffic 

control and other safety measures to protect the inspector and near-by pedestrians from any dangers 

associated with an open access hatch or manhole. Once traffic control has been set up per local and 

state regulations and access covers have been safely opened the maintenance process can begin. It 

should be noted that some maintenance activities require confined space entry. All confined space 

requirements must be strictly followed before entry into the system. In addition the following is 

recommended:  

 

 Prepare the maintenance form by writing in the necessary information including project name, 

location, date & time, unit number and other info (see maintenance form).  

 Set up all appropriate safety and cleaning equipment.  

 Ensure traffic control is set up and properly positioned.  

 Prepare a pre-checks (OSHA, safety, confined space entry) are performed.  

 

Maintenance Equipment 
 

Following is a list of equipment required for maintenance of the MWS Linear: 

 Modular Wetland Maintenance Form  

 Manhole hook or appropriate tools to access hatches and covers 

 Protective clothing, flashlight and eye protection.  

 7/16” open or closed ended wrench. 

 Vacuum assisted truck with pressure washer. 

 Replacement BioMediaGREEN for Pre-Filter Cartridges if required (order from manufacturer). 
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Maintenance Steps   

 
1. Pre-treatment Chamber (bottom of chamber) 

 

A. Remove access hatch or manhole cover over pre-treatment chamber and position vacuum 

truck accordingly. 

B. With a pressure washer spray down pollutants accumulated on walls and pre-filter 

cartridges.  

C. Vacuum out Pre-Treatment Chamber and remove all accumulated pollutants including 

trash, debris and sediments. Be sure to vacuum the floor until pervious pavers are visible 

and clean.  

D. If Pre-Filter Cartridges require media replacement move onto step 2. If not, replace access 

hatch or manhole cover. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Removal of access hatch to gain access below. Insertion of vacuum hose into separation chamber. 

Removal of trash, sediment and debris.  Fully cleaned separation chamber. 
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2. Pre-Filter Cartridges (attached to wall of pre-treatment chamber) 

 

A. After finishing step 1 enter pre-treatment chamber. 

B. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 

 

 

 

 

 

 

 

 

 

 

 

 

C. Place the vacuum hose over each individual media filter to suck out filter media.  

 

 

 

 

 

 

 

 

 

 

 

D. Once filter media has been sucked use a pressure washer to spray down inside of the 

cartridge and it’s containing media cages. Remove cleaned media cages and place to the 

side. Once removed the vacuum hose can be inserted into the cartridge to vacuum out any 

remaining material near the bottom of the cartridge.  

Pre-filter cartridges with tops on.   

Inside cartridges showing media filters ready for 

replacement.  

Vacuuming out of media filters.   

~ 
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E. Reinstall media cages and fill with new media from manufacturer or outside supplier. 

Manufacturer will provide specification of media and sources to purchase. Utilize the 

manufacture provided refilling trey and place on top of cartridge. Fill trey with new bulk 

media and shake down into place. Using your hands slightly compact media into each filter 

cage. Once cages are full removed refilling trey and replace cartridge top ensuring bolts 

are properly tightened.  

 

 

 

 

 

 

 

  

 

F. Exit pre-treatment chamber. Replace access hatch or manhole cover.  

 
 

3. Biofiltration Chamber (middle vegetated chamber) 

 

A. In general, the biofiltration chamber is maintenance free with the exception of maintaining 

the vegetation. Using standard gardening tools properly trim back the vegetation to healthy 

levels. The MWS Linear utilizes vegetation similar to surrounding landscape areas 

therefore trim vegetation to match surrounding vegetation. If any plants have died replace 

plants with new ones:  

 
 
 
 
 
 
 
 
 

Refilling trey for media replacement. Refilling trey on cartridge with bulk 

media. 
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4. Discharge Chamber (contains drain down cartridge & connected to pipe) 

 

A. Remove access hatch or manhole cover over discharge chamber. 

B. Enter chamber to gain access to the drain down filter. Unlock the locking mechanism and 

left up drain down filter housing to remove used BioMediaGREEN filter block as shown 

below:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. Insert new BioMediaGREEN filter block and lock drain down filter housing back in place. 

Replace access hatch or manhole cover over discharge chamber.  
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Inspection Notes 

 
1. Following maintenance and/or inspection, it is recommended the maintenance operator 

prepare a maintenance/inspection record.  The record should include any maintenance 

activities performed, amount and description of debris collected, and condition of the 

system and its various filter mechanisms.  

 

2. The owner should keep maintenance/inspection record(s) for a minimum of five years from 

the date of maintenance.  These records should be made available to the governing 

municipality for inspection upon request at any time. 

 

3. Transport all debris, trash, organics and sediments to approved facility for disposal in 

accordance with local and state requirements. 

 

4. Entry into chambers may require confined space training based on state and local 

regulations.  

 

5. No fertilizer shall be used in the Biofiltration Chamber.  

 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 

architect. Amount of irrigation required is dependent on plant species. Some plants may 

not require irrigation after initial establishment. 
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Black Creek Group 
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April 7, 2021 
 
Black Creek Group 
4675 MacArthur Court, Suite 625 
Newport Beach, California 92660 
 
Attention: Mr. Chris Sanford 

Senior Vice President, Development 
 
Project No.:  21G135-1 
 
Subject:  Geotechnical Investigation  
    Proposed Warehouse 
    26200 Enterprise Way 
    Lake Forest, California 
 
Dear Mr. Sanford: 

 
In accordance with your request, we have conducted a geotechnical investigation at the subject 
site. We are pleased to present this report summarizing the conclusions and recommendations 
developed from our investigation.  
 
We sincerely appreciate the opportunity to be of service on this project. We look forward to 
providing additional consulting services during the course of the project. If we may be of further 
assistance in any manner, please contact our office. 
 

Respectfully Submitted, 
 

SOUTHERN CALIFORNIA GEOTECHNICAL, INC. 
 
 
 
 
Gregory K. Mitchell, GE 2364  
Principal Engineer 
 

 
  
 
Robert G. Trazo, GE 2655  
 
Distribution: (1) Addressee
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1.0 EXECUTIVE SUMMARY         

Presented below is a brief summary of the conclusions and recommendations of this investigation.  
Since this summary is not all inclusive, it should be read in complete context with the entire 
report. 
 
Geotechnical Design Considerations 
• The site is underlain by engineered fill soils and Capistrano formation sandstone bedrock.  The 

bedrock generally consists of medium dense to very dense, poorly consolidated fine-grained 
sandstone.  The fill soils possess relatively high strengths and favorable consolidation/collapse 
characteristics, indicate of engineered fill.  We performed research at the City of Lake Forest 
in an attempt to obtain reports documenting the placement and compaction of any such fill 
soils.  The City has no such records. 

• The existing conditions will create a bedrock/fill transition within the proposed building area.  
It is also expected that the upper 3± feet of soils will be disturbed during demolition of the 
existing development.  Based on these conditions, remedial grading will be necessary within 
the proposed building area to provide a pad suitable for support of the proposed structure. 

• The existing pavements are in fair to good condition, and consideration may be given to 
reusing some of the existing pavements with the new development.  However, the existing 
pavement thicknesses are not adequate to support any significant volume of truck traffic.   

• The on-site soils possess a very low expansion potential. 
 

Site Preparation Recommendations 
• Demolition of the existing development should include foundations, floor slabs, utilities, 

pavements and any other subsurface improvements that will not remain in place with the new 
development.  Debris resultant from demolition should be disposed of off-site.  Concrete and 
asphalt debris may be crushed to a maximum 2-inch particle size, well-mixed with on-site 
soils, and reused in new structural fills. 

• Initial site preparation should include stripping of any surficial vegetation within the 
landscaped planters that are demolished. The surficial vegetation, and any organic soils 
should be properly disposed of off-site. 

• Remedial grading is recommended to be performed within the proposed building area in order 
to mitigate the bedrock/fill transitions, and to remove all soils disturbed during demolition of 
the existing building.  The soils within the proposed building area should be overexcavated to 
a depth of 5 feet below existing grade and to a depth of at least 3 feet below proposed 
building pad subgrade elevations, whichever is greater. 

• The proposed foundation influence zones should be overexcavated to a depth of at least 3 
feet below proposed foundation bearing grade. 

• Additional overexcavation should be performed in the southeastern region of the building pad 
to mitigate the bedrock/fill transition.  This area of the pad should be overexcavated to a 
depth of 5 feet below foundation bearing grade. 

• Following completion of the overexcavation, the exposed soils should be scarified to a depth 
of at least 12 inches and moisture treated to 0 to 4 percent above optimum moisture content. 
The subgrade soils should then be recompacted to at least 90 percent of the ASTM D-1557 
maximum dry density. The previously excavated soils may then be replaced as compacted 
structural fill. 
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• The new pavement and flatwork subgrade soils are recommended to be scarified to a depth 
of 12± inches, thoroughly moisture conditioned and recompacted to at least 90 percent of 
the ASTM D-1557 maximum dry density. 

 
Foundation Design Recommendations 
• Conventional shallow foundations, supported in newly placed compacted fill.  
• 3,000 lbs/ft2 maximum allowable soil bearing pressure. 
• Reinforcement consisting of at least four (4) No. 5 rebars (2 top and 2 bottom) in strip 

footings. Additional reinforcement may be necessary for structural considerations. 
 

Building Floor Slab Design Recommendations 
• Conventional Slab-on-Grade: minimum 6 inches thick. 
• Modulus of Subgrade Reaction: k = 150 psi/in. 
• Reinforcement is not expected to be necessary for geotechnical considerations. The actual 

thickness and reinforcement of the floor slab should be determined by the structural engineer. 
 
Pavement Design Recommendations 

ASPHALT PAVEMENTS (R = 40) 

 

Materials 

Thickness (inches) 

Parking 

Stalls 
(TI = 4.0) 

Auto Drive 

Lanes 
(TI = 5.0) 

Truck Traffic 

(TI = 6.0) (TI = 7.0) (TI = 8.0) 

Asphalt Concrete 3 3 3½ 4 5 

Aggregate Base 3 4 6 7 8 

Compacted Subgrade 

(90% minimum compaction) 
12 12 12 12 12 

 

PORTLAND CEMENT CONCRETE PAVEMENTS (R = 40) 

Materials 

Thickness (inches) 

Automobile 
Parking and 

Drive Areas 

(TI = 5.0) 

Truck Traffic  

(TI =6.0) (TI =7.0) (TI =8.0) 

PCC 5 5 5½ 6½ 

Compacted Subgrade 

(95% minimum compaction) 
12 12 12 12 
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2.0 SCOPE OF SERVICES         

The scope of services performed for this project was in accordance with our Proposal No. 21P170, 
dated February 25, 2021. The scope of services included a visual site reconnaissance, subsurface 
exploration, field and laboratory testing, and geotechnical engineering analysis to provide criteria 
for preparing the design of the building foundations, building floor slab, and parking lot pavements 
along with site preparation recommendations and construction considerations for the proposed 
development. The evaluation of the environmental aspects of this site was beyond the scope of 
services for this geotechnical investigation. 
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3.0 SITE AND PROJECT DESCRIPTION      

3.1  Site Conditions 

The site is located at 26200 Enterprise Way in Lake Forest, California. The site is bounded to the 
north by Enterprise Way and existing commercial/industrial buildings, to the east and south by 
existing commercial/industrial developments, and to the west by Enterprise Court. The general 
location of the site is illustrated on the Site Location Map, enclosed as Plate 1 in Appendix A of 
this report. 
 
The site is an irregular-shaped parcel, 8.83± acres in size. The site is presently developed with 
one (1) commercial office building, 75,000± ft2 in size, located in the central area of the site. The 
development is a two-story building of concrete tilt up construction. A series of Bloomenergy 
servers, are located on concrete pads along the southern property line, behind the building. The 
building is surrounded by asphaltic concrete pavements and limited areas of Portland cement 
concrete pavements. The pavements are in good condition with minor cracking throughout. 
Landscape planters are present throughout the site and possesses small shrubs, bushes and 
medium to large trees. The eastern and southern boundaries of the site possess north and west 
facing slopes.  These slopes ascend 10 to 15 feet from the subject site to the adjacent property. 
A concrete-lined drainage swale is located near the midpoint of the slope. The remaining areas 
of the slopes are covered with dense vegetation.  
 
Detailed topographic information was obtained from the preliminary grading and drainage plan, 
prepared by Kier + Wright. Based on this plan, the overall site slopes downward to the west at a 
gradient of 3± percent. As mentioned above, the eastern and southern boundaries of the site 
possess a north and west facing ascending slopes, with a gradient of approximately 3h:1v. The 
minimum site elevation is 690± feet mean sea level (msl), located at the west corner of the site. 
The maximum site elevation is 710± feet msl, located along the eastern property line.  

3.2  Proposed Development 

A preliminary site plan has been provided to our office by the client. Based on this plan, the site 
will be developed with one (1) new commercial industrial building, 161,979± ft² in size, located 
in the central region of the site. Dock-high doors will be constructed along a portion of the 
southern building wall. The proposed building is expected to be surrounded by asphaltic concrete 
pavements in the parking and drive areas, Portland cement concrete pavements in the loading 
dock areas, and concrete flatwork and landscaped planters throughout the site.   
 
Detailed structural information has not been provided. It is assumed that the new building will be 
a single-story structure of tilt-up concrete construction, typically supported on conventional 
shallow foundations with a concrete slab-on-grade floor. Based on the assumed construction, 
maximum column and wall loads are expected to be on the order of 100 kips and 4 to 7 kips per 
linear foot, respectively. 
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No significant amounts of below-grade construction, such as basements or crawl spaces, are 
expected to be included in the proposed development. Based on the assumed topography, cuts 
and fills of 4 to 6± feet are expected to be necessary to achieve the proposed site grades. 
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4.0  SUBSURFACE EXPLORATION        

4.1  Scope of Exploration/Sampling Methods 

The subsurface exploration conducted for this project consisted of six (6) borings advanced to 
depths of 20 to 30± feet below the existing site grades.  All of the borings were logged during 
drilling by a member of our staff. 
 
The borings were advanced with hollow-stem augers, by a conventional truck-mounted drilling 
rig. Representative bulk and relatively undisturbed soil samples were taken during drilling. 
Relatively undisturbed soil samples were taken with a split barrel “California Sampler” containing 
a series of one inch long, 2.416± inch diameter brass rings. This sampling method is described 
in ASTM Test Method D-3550. In-situ samples were also taken using a 1.4± inch inside diameter 
split spoon sampler, in general accordance with ASTM D-1586. Both of these samplers are driven 
into the ground with successive blows of a 140-pound weight falling 30 inches. The blow counts 
obtained during driving are recorded for further analysis. Bulk samples were collected in plastic 
bags to retain their original moisture content. The relatively undisturbed ring samples were placed 
in molded plastic sleeves that were then sealed and transported to our laboratory. 
 
The approximate locations of the borings are indicated on the Boring Location Plan, included as 
Plate 2 in Appendix A of this report. The Boring Logs, which illustrate the conditions encountered 
at the boring locations, as well as the results of some of the laboratory testing, are included in 
Appendix B. 

4.2  Geotechnical Conditions 

Pavements 

Asphaltic concrete pavement was encountered at the ground surface of all boring locations. The 
pavement sections generally consisted of 3½ to 4½± inches of asphaltic concrete, underlain by 
2½ to 7± inches of aggregate base.  

Engineered Fill (Afe) 

Engineered fill soils were encountered at Boring Nos. B-1 and B-4 through B-6, extending to 
depths of 12 to more than 30± feet. Boring Nos. B-1 and B-5 were terminated in the engineered 
fill soils. These fill materials consist of medium dense to very dense silty sands with varying clay 
content. Many samples of the fill soils possess variable coloration and variable strength, indicative 
of their classification as fill.  
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Capistrano Formation – Oso member (Tco) 

Capistrano Formation bedrock was encountered beneath the pavements and/or beneath the fill 
soils at most of the boring locations, extending to at least the maximum depth explored of 30± 
feet below the existing site grades. The bedrock generally consists of light gray to dark gray fine-
grained poorly consolidated silty sandstone and sandstone. The samples occasionally possess 
trace amounts of clay, organics and iron oxide staining.  

Groundwater 

Free water was not encountered during the drilling of any of the borings. Based on the lack of 
any water within the borings, and the moisture contents of the recovered soil samples, the static 
groundwater table is considered to have existed at a depth in excess of 30± feet at the time of 
the subsurface exploration.  
 
As a part of our research, we reviewed available groundwater data in order to determine 
groundwater levels for the site. The primary reference used to determine the groundwater depths 
in the subject site area is the California State Water Resources Control Board website, GeoTracker, 
https://geotracker.waterboards.ca.gov. The nearest monitoring well on record is located 1.37± 
miles west of the site. Water level readings within this monitoring well indicate a groundwater 
level of 72± feet below the ground surface in September 2017. 

4.3  Geologic Conditions 

Geologic research indicates that the majority of the site is underlain by white to bluish-white, 
silty, marine, fine- to medium-grained, thick bedded to massive, poorly sorted arkosic sandstone. 
mapped as late Miocene to early Pliocene Capistrano Formation, Oso Member (Map Symbol Tco). 
The Holocene to Pleistocene age Slopewash (Map Symbol Qsw) is mapped in the northwestern 
and southeastern property lines of the site. The bedding within the Capistrano Formation is 
indicated to trend northwest-southeast with a dip of 14 degrees to the north, on the geologic 
map. The primary available reference applicable to the subject site is the Geologic Map and 
Sections of the South Half El Toro Quadrangle, Orange County, California, by Donald Fife, 1974. 
A portion of this map indicating the location of the subject site is included herein as Plate 3 in 
Appendix A. 
 
Based on the materials encountered in the exploratory borings, the site is underlain by sandstone, 
and silty sandstone of the Capistrano Formation.  
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5.0 LABORATORY TESTING         

The soil samples recovered from the subsurface exploration were returned to our laboratory for 
further testing to determine selected physical and engineering properties of the soils. The tests 
are briefly discussed below. It should be noted that the test results are specific to the actual 
samples tested, and variations could be expected at other locations and depths. 

Classification 

All recovered soil samples were classified using the Unified Soil Classification System (USCS), in 
accordance with ASTM D-2488. The field identifications were then supplemented with additional 
visual classifications and/or by laboratory testing. The USCS classifications are shown on the 
Boring Logs and are periodically referenced throughout this report. 

Density and Moisture Content 

The density has been determined for selected relatively undisturbed ring samples. These densities 
were determined in general accordance with the method presented in ASTM D-2937. The results 
are recorded as dry unit weight in pounds per cubic foot. The moisture contents are determined 
in accordance with ASTM D-2216, and are expressed as a percentage of the dry weight. These 
test results are presented on the Boring Logs. 

Consolidation  

Selected soil samples were tested to determine their consolidation potential, in accordance with 
ASTM D-2435. The testing apparatus is designed to accept either natural or remolded samples in 
a one-inch high ring, approximately 2.416 inches in diameter. Each sample is then loaded 
incrementally in a geometric progression and the resulting deflection is recorded at selected time 
intervals. Porous stones are in contact with the top and bottom of the sample to permit the 
addition or release of pore water. The samples are typically inundated with water at an 
intermediate load to determine their potential for collapse or heave. The results of the 
consolidation testing are plotted on Plates C-1 through C-4 in Appendix C of this report. 

Maximum Dry Density and Optimum Moisture Content  

A representative bulk sample has been tested for its maximum dry density and optimum moisture 
content. The results have been obtained using the Modified Proctor procedure, per ASTM D-1557 
and are presented on Plate C-5 in Appendix C of this report. This test is generally used to compare 
the in-situ densities of undisturbed field samples, and for later compaction testing. Additional 
testing of other soil types or soil mixes may be necessary at a later date. 

Soluble Sulfates 

A representative sample of the near-surface soil was submitted to a subcontracted analytical 
laboratory for determination of soluble sulfate content. Soluble sulfates are naturally present in 
soils, and if the concentration is high enough, can result in degradation of concrete which comes 
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into contact with these soils. The results of the soluble sulfate testing are presented below, and 
are discussed further in a subsequent section of this report. 
 

Sample Identification Soluble Sulfates (%) Sulfate Classification 

B-1 @ 0 to 5 feet 0.005 Not Applicable (S0) 

Corrosivity Testing 

One representative sample of the near-surface soils was submitted to a subcontracted corrosion 
engineering laboratory to identify potentially corrosive characteristics with respect to common 
construction materials. The corrosivity testing included a determination of the electrical resistivity, 
pH, and chloride and nitrate concentrations of the soils, as well as other tests. The results of 
some of these tests are presented below. 
 

Sample Identification 
Saturated Resistivity 

(ohm-cm) 
pH 

Chlorides 

(mg/kg) 

Nitrates 

(mg/kg) 

B-1 @ 0 to 5 feet 3,000 9.2 5.3 3.4 

Expansion Index (EI) 

The expansion potential of the on-site soils was determined in general accordance with ASTM D-
4829. The testing apparatus is designed to accept a 4-inch diameter, 1-in high, remolded sample. 
The sample is initially remolded to 50± 1 percent saturation and then loaded with a surcharge 
equivalent to 144 pounds per square foot. The sample is then inundated with water, and allowed 
to swell against the surcharge. The resultant swell or consolidation is recorded after a 24-hour 
period. The result of the EI testing is as follows: 

 

Sample Identification Expansion Index Expansive Potential 

B-1 @ 0 to 5 feet 12 Very Low 
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6.0 CONCLUSIONS AND RECOMMENDATIONS     

Based on the results of our review, field exploration, laboratory testing and geotechnical analysis, 
the proposed development is considered feasible from a geotechnical standpoint. The 
recommendations contained in this report should be taken into the design, construction, and 
grading considerations. 
 
The recommendations are contingent upon all grading and foundation construction activities 
being monitored by the geotechnical engineer of record. The recommendations are provided with 
the assumption that an adequate program of client consultation, construction monitoring, and 
testing will be performed during the final design and construction phases to verify compliance 
with these recommendations. Maintaining Southern California Geotechnical, Inc., (SCG) as the 
geotechnical consultant from the beginning to the end of the project will provide continuity of 
services. The geotechnical engineering firm providing testing and observation services shall 
assume the responsibility of Geotechnical Engineer of Record.  
 
The Grading Guide Specifications, included as Appendix D, should be considered part of this 
report, and should be incorporated into the project specifications. The contractor and/or owner 
of the development should bring to the attention of the geotechnical engineer any conditions that 
differ from those stated in this report, or which may be detrimental for the development. 

6.1  Seismic Design Considerations 

The subject site is located in an area which is subject to strong ground motions due to 
earthquakes. The performance of a site-specific seismic hazards analysis was beyond the scope 
of this investigation. However, numerous faults capable of producing significant ground motions 
are located near the subject site. Due to economic considerations, it is not generally considered 
reasonable to design a structure that is not susceptible to earthquake damage. Therefore, 
significant damage to structures may be unavoidable during large earthquakes. The proposed 
structure should, however, be designed to resist structural collapse and thereby provide 
reasonable protection from serious injury, catastrophic property damage and loss of life.  

Faulting and Seismicity 

Research of available maps indicates that the subject site is not located within an Alquist-Priolo 
Earthquake Fault Zone. Furthermore, SCG did not identify any evidence of faulting during the 
geotechnical investigations. Therefore, the possibility of significant fault rupture on the site is 
considered to be low.  
 
The potential for other geologic hazards such as seismically induced settlement, lateral spreading, 
tsunamis, inundation, seiches, flooding, and subsidence affecting the site is considered low.  

Seismic Design Parameters 

The 2019 California Building Code (CBC) provides procedures for earthquake resistant structural 
design that include considerations for on-site soil conditions, occupancy, and the configuration of 
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the structure including the structural system and height. The seismic design parameters 
presented below are based on the soil profile and the proximity of known faults with respect to 
the subject site. 
 
Based on standards in place at the time of this report, the proposed development is expected to 
be designed in accordance with the requirements of the 2019 edition of the California Building 
Code (CBC), which was adopted on January 1, 2020. 
 
The 2019 CBC Seismic Design Parameters have been generated using the SEAOC/OSHPD Seismic 
Design Maps Tool, a web-based software application available at the website 
www.seismicmaps.org. This software application calculates seismic design parameters in 
accordance with several building code reference documents, including ASCE 7-16, upon which 
the 2019 CBC is based. The application utilizes a database of risk-targeted maximum considered 
earthquake (MCER) site accelerations at 0.01-degree intervals for each of the code documents. 
The table below was created using data obtained from the application. The output generated 
from this program is included as Plate E-1 in Appendix E of this report.  
 
The 2019 CBC requires that a site-specific ground motion study be performed in accordance with 
Section 11.4.8 of ASCE 7-16 for Site Class D sites with a mapped S1 value greater than 0.2. 
However, Section 11.4.8 of ASCE 7-16 also indicates an exception to the requirement for a site-
specific ground motion hazard analysis for certain structures on Site Class D sites. The 
commentary for Section 11 of ASCE 7-16 (Page 534 of Section C11 of ASCE 7-16) indicates that 
“In general, this exception effectively limits the requirements for site-specific hazard analysis to 
very tall and or flexible structures at Site Class D sites.” Based on our understanding of the 
proposed development, the seismic design parameters presented below were 
calculated assuming that the exception in Section 11.4.8 applies to the proposed 
structures at this site. However, the structural engineer should verify that this 
exception is applicable to the proposed structures. Based on the exception, the spectral 
response accelerations presented below were calculated using the site coefficients (Fa and Fv) 
from Tables 1613.2.3(1) and 1613.2.3(2) presented in Section 16.4.4 of the 2019 CBC. 

 
2019 CBC SEISMIC DESIGN PARAMETERS 

Parameter Value 

Mapped Spectral Acceleration at 0.2 sec Period SS 1.261 

Mapped Spectral Acceleration at 1.0 sec Period S1 0.450 

Site Class --- D 

Site Modified Spectral Acceleration at 0.2 sec Period SMS 1.261 

Site Modified Spectral Acceleration at 1.0 sec Period SM1 0.833 

Design Spectral Acceleration at 0.2 sec Period SDS 0.841 

Design Spectral Acceleration at 1.0 sec Period SD1 0.555 

 

It should be noted that the site coefficient Fv and the parameters SM1 and SD1 were not included 
in the SEAOC/OSHPD Seismic Design Maps Tool output for the 2019 CBC. We calculated these 
parameters-based on Table 1613.2.3(2) in Section 16.4.4 of the 2019 CBC using the value of S1 
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obtained from the Seismic Design Maps Tool, assuming that a site-specific ground motion hazards 
analysis is not required for the proposed building at this site. 

Liquefaction 

Liquefaction is the loss of strength in generally cohesionless, saturated soils when the pore-water 
pressure induced in the soil by a seismic event becomes equal to or exceeds the overburden 
pressure. The primary factors which influence the potential for liquefaction include groundwater 
table elevation, soil type and grain size characteristics, relative density of the soil, initial confining 
pressure, and intensity and duration of ground shaking. The depth within which the occurrence 
of liquefaction may impact surface improvements is generally identified as the upper 50 feet 
below the existing ground surface. Liquefaction potential is greater in saturated, loose, poorly 
graded fine sands with a mean (d50) grain size in the range of 0.075 to 0.2 mm (Seed and Idriss, 
1971). Clayey (cohesive) soils or soils which possess clay particles (d<0.005mm) in excess of 20 
percent (Seed and Idriss, 1982) are generally not considered to be susceptible to liquefaction, 
nor are those soils which are above the historic static groundwater table. 
 
The Earthquake Zones of Required Investigation, El Toro Quadrangle map, published by the 
California Geological Survey (CGS), indicates that the subject site is not located within a 
designated liquefaction hazard zone. In addition, the subsurface conditions encountered at the 
subject site are not considered to be conducive to liquefaction. Based on the conditions 
encountered at the boring locations, and the mapping performed by the CGS, liquefaction is not 
considered to be a significant design concern for this project.  This map also indicates that the 
site is not located with an Earthquake Induced Landslide Zone. 

6.2  Geotechnical Design Considerations 

General 

The subsurface conditions at this site consist of engineered fill soils and moderate to high strength 
Capistrano formation sandstone at all of the boring locations.  The engineered fill soils possess 
relatively high strengths and favorable consolidation and collapse characteristics.  We performed 
research at the City of Lake Forest in an attempt to obtain reports documenting the placement 
and compaction of any such fill soils.  The City has no such records. We did, however, obtain a 
copy of a previous geotechnical map for the site, prepared by Petra Geotechnical, which indicates 
that the site is underlain by engineered fill soils and Capistrano formation bedrock.  However, he 
precise fill depths could not be determined from this plan. All of the data collected by SCG 
indicates that the existing fill soils represent engineered fill, generally suitable for support of new 
structures.  
 
As a result of the previous grading, a portion of the proposed warehouse will be underlain by 
engineered fill soils, whereas the southeastern area of the new building will be underlain by 
sandstone bedrock.  These existing conditions will create a bedrock/fill transition within the 
proposed building area.  It is also expected that the upper 3± feet of soils will be disturbed during 
demolition of the existing development.  Based on these conditions, remedial grading will be 
necessary within the proposed building area to provide a pad suitable for support of the proposed 
structure. 
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The existing pavements are in fair to good condition, and consideration may be given to reusing 
some of the existing pavements with the new development.  However, the existing pavement 
thicknesses are not adequate to support any significant volume of truck traffic.   

Settlement 

The recommended remedial grading will remove a portion of the near-surface native bedrock 
materials and replace these materials as compacted structural fill.  Disturbed soils created during 
demolition of the existing development will also be removed to a stable soil subgrade.  The 
engineered fill soils and bedrock materials that will remain in place below the recommended depth 
of overexcavation possess relatively high strengths. Therefore, following completion of the 
recommended grading, post-construction settlements are expected to be within tolerable limits. 

Expansion 

The near-surface soils consist of silty sandstone with no appreciable clay content. The results of 
expansion index testing indicate that these materials are very low expansive (EI = 12).   
Therefore, no design considerations related to expansive soils are considered warranted for this 
site. 

Soluble Sulfates 

The results of the soluble sulfate testing indicate that the selected sample of the on-site soils 
contains a sulfate concentration that corresponds to Class S0 with respect to the American 
Concrete Institute (ACI) Publication 318-05 Building Code Requirements for Structural Concrete 
and Commentary, Section 4.3. Therefore, specialized concrete mix designs are not considered to 
be necessary, with regard to sulfate protection purposes. It is, however, recommended that 
additional soluble sulfate testing be conducted at the completion of rough grading to verify the 
soluble sulfate concentrations of the soils which are present at pad grade within the building 
areas. 

Corrosion Potential 

The results of laboratory testing indicate that the tested sample of the on-site soils possesses a 
saturated resistivity value of 3,000 ohm-cm, and a pH value of 9.2. These test results have been 
evaluated in accordance with guidelines published by the Ductile Iron Pipe Research Association 
(DIPRA). The DIPRA guidelines consist of a point system by which characteristics of the soils are 
used to quantify the corrosivity characteristics of the site. Resistivity and pH are two of the five 
factors that enter into the evaluation procedure. Redox potential, relative soil moisture content 
and sulfides are also included. Although sulfide testing was not part of the scope of services for 
this project, we have evaluated the corrosivity characteristics of the on-site soils using resistivity, 
pH and moisture content. Based on these factors, and utilizing the DIPRA procedure, the 
on-site soils are considered to be moderately corrosive to ductile iron pipe. Therefore, 
polyethylene protection may be required for cast iron or ductile iron pipes.  
 
A relatively low concentration (5.3 mg/kg) of chlorides was detected in the sample submitted for 
corrosivity testing. In general, soils possessing chloride concentrations in excess of 500 parts per 
million (ppm) are considered to be corrosive with respect to steel reinforcement within reinforced 
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concrete. Based on the lack of any significant chlorides in the tested sample, the site is considered 
to have a C1 chloride exposure in accordance with the American Concrete Institute (ACI) 
Publication 318 Building Code Requirements for Structural Concrete and Commentary. Therefore, 
a specialized concrete mix design for reinforced concrete for protection against chloride exposure 
is not considered warranted. 
 
Nitrates present in soil can be corrosive to copper tubing at concentrations greater than 50 mg/kg. 
The tested sample possesses a nitrate concentration of 3.4 mg/kg. Based on this test result, the 
on-site soils are not considered to be corrosive to copper pipe. Since SCG does not practice in the 
area of corrosion engineering, the client may wish to contact a corrosion engineer to provide a 
more thorough evaluation. 
 
It should be noted that SCG does not practice in the field of corrosion engineering. Therefore, 
the client may wish to contact a corrosion engineer to provide a more thorough evaluation. 

Shrinkage/Subsidence 

Removal and recompaction of the existing fill soils is estimated to result in an average shrinkage 
of 3 to 10 percent. Bedrock materials are expected to result in less than 5% shrinkage or bulking 
when removed and replaced as compacted fill. These shrinkage/bulking estimates are based on 
the assumption that the onsite soils will be compacted to about 92 percent of the ASTM D-1557 
maximum dry density. It should be noted that these estimates are based on the results of dry 
density testing performed on small-diameter samples of the existing soils taken at the boring 
locations. If a more accurate and precise shrinkage estimate is desired, SCG can perform a 
shrinkage study involving several excavated test-pits where in-place densities are determined 
using in-situ testing methods instead of laboratory density testing on small-diameter samples. 
Please contact SCG for details and a cost estimate regarding a shrinkage study, if desired. 
 
Minor ground subsidence is expected to occur in the soils below the zone of removal, due to 
settlement and machinery working. The subsidence is estimated to be 0.1 feet. This estimate 
may be used for grading in areas that are underlain by existing engineered fill soils. 
 
These estimates are based on previous experience and the subsurface conditions encountered at 
the boring locations. The actual amount of subsidence is expected to be variable and will be 
dependent on the type of machinery used, repetitions of use, and dynamic effects, all of which 
are difficult to assess precisely. 

Grading and Foundation Plan Review 

Detailed grading and foundation plans were not available at the time of this report. It is therefore 
recommended that we be provided with copies of the preliminary grading and foundation plans, 
when they become available, for review with regard to the conclusions, recommendations, and 
assumptions contained within this report.  

6.3  Site Grading Recommendations 

The grading recommendations presented below are based on the subsurface conditions 
encountered at the boring locations, and our understanding of the proposed development. We 
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recommend that all grading activities be completed in accordance with the Grading Guide 
Specifications included as Appendix D of this report, unless superseded by site-specific 
recommendations presented below. 

Site Stripping and Demolition  

Demolition of the existing structure should include any improvements that will not remain in place 
for use with the new development, including foundations, floor slabs, and utilities.  Any pavements 
that will be reused with the new development should be protected from damage by construction 
traffic. Debris resultant from demolition should be disposed of off-site. All applicable federal, state 
and local specifications and regulations should be followed in demolition, abandonment, and 
disposal of the resulting debris. Concrete and asphalt debris may be crushed to a maximum 2-
inch particle size, well-mixed with the on-site soils, and incorporated into new structural fills. 
 
Initial site stripping should include removal of any vegetation, as well as any underlying topsoil 
or other organic materials from landscaped areas.  Based on conditions observed at the time of 
the subsurface exploration, stripping of grass, shrubs, and trees will be required. Root masses 
associated with the trees should be removed in their entirety, and the resultant excavations 
should be backfilled with compacted structural fill soils. Any organic materials should be removed 
and disposed of off-site, or in non-structural areas of the property. The actual extent of site 
stripping should be determined in the field by the geotechnical engineer, based on the organic 
content and stability of the materials encountered.  

Treatment of Existing Soils: Building Pad 

Remedial grading should be performed within the proposed building area in order to remove the  
soils disturbed during demolition and to mitigate the bedrock/fill transitions that would otherwise 
exist.  Based on conditions encountered at the boring locations, the existing soils/bedrock within 
the proposed building area are recommended to be overexcavated to a depth of at least 5 feet 
below existing grades and to a depth of at least 3 feet below proposed building pad subgrade 
elevations, whichever is greater. The depth of the overexcavation should also extend to a depth 
sufficient to remove all undocumented fill soils and soils disturbed during demolition. Within the 
influence zones of the new foundations, the overexcavation should extend to a depth of at least 
3 feet below proposed foundation bearing grade. 
 
Additional overexcavation should be performed in the southeastern area of the proposed building 
pad, in the area of Boring Nos. B-2 and B-3, to soften the bedrock/fill transition that will exist in 
this area of the site. This area of the pad should be overexcavated to a depth of 5 feet below 
foundation bearing grade.  The extent of the shallow bedrock in this area should be confirmed 
during grading. 
 
The overexcavation areas should extend at least 5 feet beyond the building and foundation 
perimeters, and to an extent equal to the depth of fill placed below the foundation bearing grade, 
whichever is greater. If the proposed structure incorporates any exterior columns (such as for a 
canopy or overhang) the overexcavation should also encompass these areas. 
 
Following completion of the overexcavation, the subgrade soils within the overexcavation areas 
should be evaluated by the geotechnical engineer to verify their suitability to serve as the 
structural fill subgrade, as well as to support the foundation loads of the new structure. This 
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evaluation should include proofrolling and probing to identify any soft, loose or otherwise unstable 
soils that must be removed. Some localized areas of deeper excavation may be required if 
additional fill materials or loose, porous, or low-density native soils are encountered at the base 
of the overexcavation.  
 
After a suitable overexcavation subgrade has been achieved, the exposed soils/bedrock should 
be scarified to a depth of at least 12 inches and moisture treated to 0 to 4 percent above optimum 
moisture content. The subgrade soils should then be recompacted to at least 90 percent of the 
ASTM D-1557 maximum dry density. The building pad area may then be raised to grade with 
previously excavated soils or imported structural fill. 

Treatment of Existing Soils: Retaining Walls and Site Walls 

The existing soils within the areas of any proposed retaining walls and site walls should be 
overexcavated to a depth of 3 feet below foundation bearing grade and replaced as compacted 
structural fill as discussed above for the proposed building pad. Retaining wall or site wall 
foundations may also be supported within sandstone bedrock materials with no further 
overexcavation.  Any disturbed or low strength fill soils within any of these foundation areas 
should be removed in their entirety. The overexcavation areas should extend at least 3 feet 
beyond the foundation perimeters, and to an extent equal to the depth of fill below the new 
foundations. Any erection pads for tilt-up concrete walls are considered to be part of the 
foundation system. Therefore, these overexcavation recommendations are applicable to erection 
pads. The overexcavation subgrade soils should be evaluated by the geotechnical engineer prior 
to scarifying, moisture conditioning to within 0 to 4 percent above the optimum moisture content, 
and recompacting the upper 12 inches of exposed subgrade soils. The previously excavated soils 
may then be replaced as compacted structural fill. 
 
If the full lateral recommended remedial grading cannot be completed for the proposed retaining 
walls and site walls located along property lines, the foundations for those walls should be 
designed using a reduced allowable bearing pressure. Furthermore, the contractor should take 
necessary precautions to protect the adjacent improvements during rough grading. Specialized 
grading techniques, such as A-B-C slot cuts, will likely be required during remedial grading. The 
geotechnical engineer of record should be contacted if additional recommendations, such as 
shoring design recommendations, are required during grading. 

Treatment of Existing Soils: Flatwork, Parking and Drive Areas 

Based on economic considerations, overexcavation of the existing near-surface existing soils in 
the new flatwork, parking and drive areas is not considered warranted, with the exception of 
areas where lower strength or unstable soils are identified by the geotechnical engineer during 
grading. Subgrade preparation in the new flatwork, parking and drive areas should initially consist 
of removal of all soils disturbed during stripping and demolition operations. 

 
The geotechnical engineer should then evaluate the subgrade to identify any areas of additional 
unsuitable soils. Any such materials should be removed to a level of firm and unyielding soil. The 
exposed subgrade soils should then be scarified to a depth of 12± inches, moisture conditioned 
to 0 to 4 percent above the optimum moisture content, and recompacted to at least 90 percent 
of the ASTM D-1557 maximum dry density. Based on the presence of variable strength surficial 
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soils throughout the site, it is expected that some isolated areas of additional overexcavation may 
be required to remove zones of lower strength, unsuitable soils. 

Fill Placement 

• Fill soils should be placed in thin (6± inches), near-horizontal lifts, moisture conditioned 
to 0 to 4 percent above the optimum moisture content, and compacted. 

• On-site soils may be used for fill provided they are cleaned of any debris to the satisfaction 
of the geotechnical engineer.  

• All grading and fill placement activities should be completed in accordance with the 
requirements of the 2019 CBC and the grading code of the city of Lake Forest. 

• All fill soils should be compacted to at least 90 percent of the ASTM D-1557 maximum dry 
density.   

• Compaction tests should be performed periodically by the geotechnical engineer as 
random verification of compaction and moisture content. These tests are intended to aid 
the contractor. Since the tests are taken at discrete locations and depths, they may not 
be indicative of the entire fill and therefore should not relieve the contractor of his 
responsibility to meet the job specifications. 

Imported Structural Fill 

All imported structural fill should consist of very low expansive (EI < 20), well graded soils 
possessing at least 10 percent fines (that portion of the sample passing the No. 200 sieve). 
Additional specifications for structural fill are presented in the Grading Guide Specifications, 
included as Appendix D. 

Utility Trench Backfill 

In general, all utility trench backfill should be compacted to at least 90 percent of the ASTM D-
1557 maximum dry density. As an alternative, a clean sand (minimum Sand Equivalent of 30) 
may be placed within trenches and compacted in place (jetting or flooding is not recommended). 
Compacted trench backfill should conform to the requirements of the local grading code, and 
more restrictive requirements may be indicated by the city of Lake Forest. All utility trench backfills 
should be witnessed by the geotechnical engineer. The trench backfill soils should be compaction 
tested where possible; probed and visually evaluated elsewhere. 
 
Utility trenches which parallel a footing, and extending below a 1h:1v (horizontal to vertical) plane 
projected from the outside edge of the footing should be backfilled with structural fill soils, 
compacted to at least 90 percent of the ASTM D-1557 standard. Pea gravel backfill should not be 
used for these trenches.  
 
Any soils used to backfill voids around subsurface utility structures, such as manholes or vaults, 
should be placed as compacted structural fill. If it is not practical to place compacted fill in these 
areas, then such void spaces may be backfilled with lean concrete slurry. Uncompacted pea gravel 
or sand is not recommended for backfilling these voids since these materials have a potential to 
settle and thereby cause distress of pavements placed around these subterranean structures. 
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6.4  Construction Considerations 

Excavation Considerations 

The near-surface soils generally consist of sands and silty sands. These materials may be subject 
to moderate caving within shallow excavations. Where caving does occur, flattened excavation 
slopes may be sufficient to provide excavation stability. On a preliminary basis, the inclination of 
temporary slopes should not exceed 2h:1v. Deeper excavations may require some form of 
external stabilization such as shoring or bracing. Maintaining adequate moisture content within 
the near-surface soils will improve excavation stability. All excavation activities on this site should 
be conducted in accordance with Cal-OSHA regulations. 

Groundwater 

The static groundwater table is considered to have existed at a depth in excess of 30± feet at 
the time of the subsurface exploration. Therefore, groundwater is not expected to impact grading 
or foundation construction activities. 

6.5  Foundation Design and Construction 

Based on the preceding grading recommendations, it is assumed that the new building pad will 
be underlain by structural fill soils used to replace a portion of the existing fill soils, and the 
existing sandstone bedrock.  These new structural fill soils are expected to extend to depths of 
at least 3 to 5 feet below proposed foundation bearing grade, underlain by 1± foot of additional 
soil that has been densified and moisture conditioned in place. Based on this subsurface profile, 
the proposed structure may be supported on conventional shallow foundations. 

Foundation Design Parameters 

New square and rectangular footings may be designed as follows: 
 

• Maximum, net allowable soil bearing pressure: 3,000 lbs/ft2. 
 

• Minimum wall/column footing width: 14 inches/24 inches. 
 

• Minimum longitudinal steel reinforcement within strip footings: Four (4) No. 5 rebars (2 
top and 2 bottom). 

 
• Minimum foundation embedment: 12 inches into suitable structural fill soils, and at least 

18 inches below adjacent exterior grade. Interior column footings may be placed 
immediately beneath the floor slab. 

 
• It is recommended that the perimeter building foundations be continuous across all 

exterior doorways. Any flatwork adjacent to the exterior doors should be doweled into the 
perimeter foundations in a manner determined by the structural engineer. 
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The allowable bearing pressures presented above may be increased by 1/3 when considering 
short duration wind or seismic loads. The minimum steel reinforcement recommended above is 
based on geotechnical considerations; additional reinforcement may be necessary for structural 
considerations. The actual design of the foundations should be determined by the structural 
engineer. 

Foundation Construction 

The foundation subgrade soils should be evaluated at the time of overexcavation, as discussed 
in Section 6.3 of this report. It is further recommended that the foundation subgrade soils be 
evaluated by the geotechnical engineer immediately prior to steel or concrete placement. Soils 
suitable for direct foundation support should consist of newly placed structural fill, compacted to 
at least 90 percent of the ASTM D-1557 maximum dry density. Any unsuitable materials should 
be removed to a depth of suitable bearing compacted structural fill or suitable native alluvium 
(where reduced bearing pressures are utilized), with the resulting excavations backfilled with 
compacted fill soils. As an alternative, lean concrete slurry (500 to 1,500 psi) may be used to 
backfill such isolated overexcavations. 
 
The foundation subgrade soils should also be properly moisture conditioned to 0 to 4 percent 
above the Modified Proctor optimum, to a depth of at least 12 inches below bearing grade. Since 
it is typically not feasible to increase the moisture content of the floor slab and foundation 
subgrade soils once rough grading has been completed, care should be taken to maintain the 
moisture content of the building pad subgrade soils throughout the construction process. 

Estimated Foundation Settlements 

Post-construction total and differential settlements of shallow foundations designed and 
constructed in accordance with the previously presented recommendations are estimated to be 
less than 1.0 and 0.5 inches, respectively. Differential movements are expected to occur over a 
30-foot span, thereby resulting in an angular distortion of less than 0.002 inches per inch. 

Lateral Load Resistance 

Lateral load resistance will be developed by a combination of friction acting at the base of 
foundations and slab and the passive earth pressure developed by footings below grade. The 
following friction and passive pressure may be used to resist lateral forces:  

 
• Passive Earth Pressure: 300 lbs/ft3 
• Friction Coefficient: 0.30 

 
These are allowable values, and include a factor of safety. When combining friction and passive 
resistance, the passive pressure component should be reduced by one-third. These values assume 
that footings will be poured directly against compacted structural fill soils. The maximum allowable 
passive pressure is 3,000 lbs/ft2. 
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6.6  Floor Slab Design and Construction 

Subgrades which will support the new floor slabs should be prepared in accordance with the 
recommendations contained in the Site Grading Recommendations section of this report. 
Based on the anticipated grading which will occur at this site, the floor of the proposed structure 
may be constructed as a conventional slab-on-grade supported on newly placed structural fill (or 
densified existing soils), extending to a depth of at least 3 feet below finished pad grades. Based 
on geotechnical considerations, the floor slab may be designed as follows: 
 

• Minimum slab thickness: 6 inches. 
 

• Modulus of Subgrade Reaction: k = 150 psi/in.  
 

• Minimum slab reinforcement: Reinforcement is not considered necessary from a 
geotechnical standpoint. The actual floor slab reinforcement should be determined by the 
structural engineer, based on the imposed slab loading.  
 

• Slab underlayment: If moisture sensitive floor coverings will be used then minimum slab 
underlayment should consist of a moisture vapor barrier constructed below the entire area 
of the proposed slab where such moisture sensitive floor coverings are anticipated. The 
moisture vapor barrier should meet or exceed the Class A rating as defined by ASTM E 
1745-97 and have a permeance rating less than 0.01 perms as described in ASTM E 96-
95 and ASTM E 154-88. A polyolefin material such as Stego® Wrap Vapor Barrier or 
equivalent will meet these specifications. The moisture vapor barrier should be properly 
constructed in accordance with all applicable manufacturer specifications. Given that a 
rock free subgrade is anticipated and that a capillary break is not required, sand below 
the barrier is not required. The need for sand and/or the amount of sand above the 
moisture vapor barrier should be specified by the structural engineer or concrete 
contractor. The selection of sand above the barrier is not a geotechnical engineering issue 
and hence outside our purview. Where moisture sensitive floor coverings are not 
anticipated, the vapor barrier may be eliminated.  

 
• Moisture condition the floor slab subgrade soils to 0 to 4 percent above the Modified 

Proctor optimum moisture content, to a depth of 12 inches. The moisture content of the 
floor slab subgrade soils should be verified by the geotechnical engineer within 24 hours 
prior to concrete placement. 

 
• Proper concrete curing techniques should be utilized to reduce the potential for slab 

curling or the formation of excessive shrinkage cracks. 
 
The actual design of the floor slab should be completed by the structural engineer to verify 
adequate thickness and reinforcement. 

6.7  Exterior Flatwork Design and Construction 

Subgrades which will support new exterior slabs-on-grade for sidewalks, patios, and other 
concrete flatwork, should be prepared in accordance with the recommendations contained in the 
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Grading Recommendations section of this report. Assuming that the flatwork is supported on 
the existing soils, exterior slabs-on-grade may be designed as follows: 
 
• Minimum slab thickness:  4½ inches. 
 
• Minimum slab reinforcement:  No. 3 bars at 18 inches on center, in both directions. 
 
• The flatwork at building entry areas should be structurally connected to the perimeter 

foundation that is recommended to span across the door opening. This recommendation is 
designed to reduce the potential for differential movement at this joint. 

 
• Moisture condition the slab subgrade soils to within 0 to 4 percent of optimum moisture 

content, to a depth of at least 12 inches. Adequate moisture conditioning should be verified 
by the geotechnical engineer 24 hours prior to concrete placement.   

 
• Proper concrete curing techniques should be utilized to reduce the potential for slab curling 

or the formation of excessive shrinkage cracks. 
 
• Control joints should be provided at a maximum spacing of 8 feet on center in two directions 

for slabs and at 6 feet on center for sidewalks. Control joints are intended to direct cracking. 
Minor cracking of exterior concrete slabs on grade should be expected. 

 
Expansion or felt joints should be used at the interface of exterior slabs on grade and any fixed 
structures to permit relative movement. 

6.8  Retaining Wall Design and Construction 

Although not indicated on the site plans, some small (less than 6 feet in height) retaining walls 
may be required to facilitate the new site grades. The parameters recommended for use in the 
design of these walls are presented below. 

Retaining Wall Design Parameters 

Based on the soil conditions encountered at the boring locations, the following parameters may 
be used in the design of new retaining walls for this site. The following parameters assume that 
only the on-site soils will be utilized for retaining wall backfill. The near-surface soils generally 
consist of sands and silty sands. Based on their classification, these materials are expected to 
possess a friction angle of at least 30 degrees when compacted to at least 90 percent of the 
ASTM D-1557 maximum dry density. 
 
If desired, SCG could provide design parameters for an alternative select backfill material behind 
the retaining walls. The use of select backfill material could result in lower lateral earth pressures. 
In order to use the design parameters for the imported select fill, this material must be placed 
within the entire active failure wedge. This wedge is defined as extending from the heel of the 
retaining wall upwards at an angle of approximately 60° from horizontal.  If select backfill material 
behind the retaining wall is desired, SCG should be contacted for supplementary 
recommendations. 
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RETAINING WALL DESIGN PARAMETERS 

 
Design Parameter 

Soil Type 

On-site Sands and Silty Sands 

Internal Friction Angle () 30 

Unit Weight 128 lbs/ft3 

Equivalent 

Fluid Pressure: 

Active Condition 
(level backfill) 43 lbs/ft3 

Active Condition 

(2h:1v backfill) 69 lbs/ft3 

At-Rest Condition 
(level backfill) 64 lbs/ft3 

 
The walls should be designed using a soil-footing coefficient of friction of 0.30 and an equivalent 
passive pressure of 300 lbs/ft3. The structural engineer should incorporate appropriate factors of 
safety in the design of the retaining walls. 
 
The active earth pressure may be used for the design of retaining walls that do not directly 
support structures or support soils that in turn support structures and which will be allowed to 
deflect. The at-rest earth pressure should be used for walls that will not be allowed to deflect 
such as those which will support foundation bearing soils, or which will support foundation loads 
directly.  
 
Where the soils on the toe side of the retaining wall are not covered by a "hard" surface such as 
a structure or pavement, the upper 1 foot of soil should be neglected when calculating passive 
resistance due to the potential for the material to become disturbed or degraded during the life 
of the structure. 

Seismic Lateral Earth Pressures  

In accordance with the 2019 CBC, any retaining walls more than 6 feet in height must be designed 
for seismic lateral earth pressures. If walls 6 feet or more are required for this site, the 
geotechnical engineer should be contacted for supplementary seismic lateral earth pressure 
recommendations. 

Retaining Wall Foundation Design 

The retaining wall foundations should be underlain by at least 3 feet of newly placed structural 
fill, or undisturbed Capistrano formation bedrock.  Foundations to support new retaining walls 
should be designed in accordance with the general Foundation Design Parameters presented in 
a previous section of this report. 

Backfill Material 

On-site soils may be used to backfill the retaining walls. However, all backfill material placed 
within 3 feet of the back wall face should have a particle size no greater than 3 inches. Some 

-

' 
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sorting and/or crushing operations may be required. The retaining wall backfill materials should 
be well graded.  

 
It is recommended that a minimum 1-foot thick layer of free-draining granular material (less than 
5 percent passing the No. 200 sieve) be placed against the face of the retaining walls. This 
material should extend from the top of the retaining wall footing to within 1 foot of the ground 
surface on the back side of the retaining wall. This material should be approved by the 
geotechnical engineer. In lieu of the 1-foot thick layer of free-draining material, a properly 
installed prefabricated drainage composite such as the MiraDRAIN 6000XL (or approved 
equivalent), which is specifically designed for use behind retaining walls, may be used. If the 
layer of free-draining material is not covered by an impermeable surface, such as a structure or 
pavement, a 12-inch thick layer of a low permeability soil should be placed over the backfill to 
reduce surface water migration to the underlying soils. The layer of free draining granular material 
should be separated from the backfill soils by a suitable geotextile, approved by the geotechnical 
engineer. 
 
All retaining wall backfill should be placed and compacted under engineering controlled conditions 
in the necessary layer thicknesses to ensure an in-place density between 90 and 93 percent of 
the maximum dry density as determined by the Modified Proctor test (ASTM D1557-91). Care 
should be taken to avoid over-compaction of the soils behind the retaining walls, and the use of 
heavy compaction equipment should be avoided.  

Subsurface Drainage 

As previously indicated, the retaining wall design parameters are based upon drained backfill 
conditions. Consequently, some form of permanent drainage system will be necessary in 
conjunction with the appropriate backfill material. Subsurface drainage may consist of either: 
 

• A weep hole drainage system typically consisting of a series of 4-inch diameter holes in 
the wall situated slightly above the ground surface elevation on the exposed side of the 
wall and at an approximate 8-foot on-center spacing. The weep holes should include a 2 
cubic foot pocket of open graded gravel, surrounded by an approved geotextile fabric, at 
each weep hole location.  

 
• A 4-inch diameter perforated pipe surrounded by 2 cubic feet of gravel per linear foot of 

drain placed behind the wall, above the retaining wall footing. The gravel layer should be 
wrapped in a suitable geotextile fabric to reduce the potential for migration of fines. The 
footing drain should be extended to daylight or tied into a storm drainage system. 

6.9  Pavement Design Parameters 

Site preparation in the pavement area should be completed as previously recommended in the 
Site Grading Recommendations section of this report. The subsequent pavement 
recommendations assume proper drainage and construction monitoring, and are based on either 
PCA or CALTRANS design parameters for a twenty (20) year design period. However, these 
designs also assume a routine pavement maintenance program to obtain the anticipated 20-year 
pavement service life. 
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Existing Pavements 

The existing pavements are generally in good condition and are suitable for reuse with the new 
development. However, these pavements were designed for the traffic associated with the 
existing office building and are consequently relatively thin sections. The pavements consist of 
3½ to 4½ inches of AC over 2½ to 7 inches of AB. These pavements are only considered suitable 
for reuse in auto and light truck traffic areas. If these pavements are subjected to significant 
heavy truck traffic, they will likely experience a short service life. 

Pavement Subgrades 

It is anticipated that the new pavements will be primarily supported on a layer of compacted 
structural fill, consisting of scarified, thoroughly moisture conditioned and recompacted existing 
soils. The near-surface soils generally consist of sands and silty sands. These soils are generally 
considered to possess good to excellent pavement support characteristics, with R-values in the 
range of 40 to 60. The subsequent pavement design is therefore based upon an assumed R-value 
of 40. Any fill material imported to the site should have support characteristics equal to or greater 
than that of the on-site soils and be placed and compacted under engineering controlled 
conditions. It is recommended that R-value testing be performed after completion of rough 
grading to verify that the pavement design recommendations presented herein are valid. 

Asphaltic Concrete 

Presented below are the recommended thicknesses for new flexible pavement structures 
consisting of asphaltic concrete over a granular base. The pavement designs are based on the 
traffic indices (TI’s) indicated. The client and/or civil engineer should verify that these TI’s are 
representative of the anticipated traffic volumes. If the client and/or civil engineer determine that 
the expected traffic volume will exceed the applicable traffic index, we should be contacted for 
supplementary recommendations. The design traffic indices equate to the following approximate 
daily traffic volumes over a 20-year design life, assuming six operational traffic days per week. 
 

Traffic Index No. of Heavy Trucks per Day 

4.0 0 

5.0 1 

6.0 3 

7.0 11 

8.0 35 

 
For the purpose of the traffic volumes indicated above, a truck is defined as a 5-axle tractor trailer 
unit with one 8-kip axle and two 32-kip tandem axles. All of the traffic indices allow for 1,000 
automobiles per day. 
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ASPHALT PAVEMENTS (R = 40) 

 
Materials 

Thickness (inches) 

Parking 
Stalls 

(TI = 4.0) 

Auto Drive 
Lanes 

(TI = 5.0) 

Truck Traffic 

(TI = 6.0) (TI = 7.0) (TI = 8.0) 

Asphalt Concrete 3 3 3½ 4 5 

Aggregate Base 3 4 6 7 8 

Compacted Subgrade 
(90% minimum compaction) 

12 12 12 12 12 

 
The aggregate base course should be compacted to at least 95 percent of the ASTM D-1557 
maximum dry density. The asphaltic concrete should be compacted to at least 95 percent of the 
batch plant-reported maximum density. The aggregate base course may consist of crushed 
aggregate base (CAB) or crushed miscellaneous base (CMB), which is a recycled gravel, asphalt 
and concrete material. The gradation, R-Value, Sand Equivalent, and Percentage Wear of the CAB 
or CMB should comply with appropriate specifications contained in the current edition of the 
“Greenbook” Standard Specifications for Public Works Construction. 

Portland Cement Concrete 

The preparation of the subgrade soils within concrete pavement areas should be performed as 
previously described for proposed asphalt pavement areas. The minimum recommended 
thicknesses for the Portland Cement Concrete pavement sections are as follows: 
 

PORTLAND CEMENT CONCRETE PAVEMENTS (R = 40) 

Materials 

Thickness (inches) 

Automobile 

Parking and 
Drive Areas 

(TI = 5.0) 

Truck Traffic  

(TI =6.0) (TI =7.0) (TI =8.0) 

PCC 5 5 5½ 6½ 

Compacted Subgrade 

(95% minimum compaction) 
12 12 12 12 

 
The concrete should have a 28-day compressive strength of at least 3,000 psi. The maximum 
joint spacing within all of the PCC pavements is recommended to be equal to or less than 30 
times the pavement thickness. Any reinforcement within the PCC pavements should be 
determined by the project structural engineer. 

' 

I~ I I I 

I 

I -
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7.0 GENERAL COMMENTS         

This report has been prepared as an instrument of service for use by the client, in order to aid in 
the evaluation of this property and to assist the architects and engineers in the design and 
preparation of the project plans and specifications. This report may be provided to the 
contractor(s) and other design consultants to disclose information relative to the project. 
However, this report is not intended to be utilized as a specification in and of itself, without 
appropriate interpretation by the project architect, civil engineer, and/or structural engineer. The 
reproduction and distribution of this report must be authorized by the client and Southern 
California Geotechnical, Inc. Furthermore, any reliance on this report by an unauthorized third 
party is at such party’s sole risk, and we accept no responsibility for damage or loss which may 
occur. The client(s)’ reliance upon this report is subject to the Engineering Services Agreement, 
incorporated into our proposal for this project. 

 
The analysis of this site was based on a subsurface profile interpolated from limited discrete soil 
samples. While the materials encountered in the project area are considered to be representative 
of the total area, some variations should be expected between boring locations and sample 
depths. If the conditions encountered during construction vary significantly from those detailed 
herein, we should be contacted immediately to determine if the conditions alter the 
recommendations contained herein. 

 
This report has been based on assumed or provided characteristics of the proposed development. 
It is recommended that the owner, client, architect, structural engineer, and civil engineer 
carefully review these assumptions to ensure that they are consistent with the characteristics of 
the proposed development. If discrepancies exist, they should be brought to our attention to 
verify that they do not affect the conclusions and recommendations contained herein. We also 
recommend that the project plans and specifications be submitted to our office for review to 
verify that our recommendations have been correctly interpreted. 

 
The analysis, conclusions, and recommendations contained within this report have been 
promulgated in accordance with generally accepted professional geotechnical engineering 
practice. No other warranty is implied or expressed. 
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PLATE 3

GEOLOGIC MAP

LAKE FOREST, CALIFORNIA

SOURCE: "GEOLOGY MAP OF THE SOUTH

HALF OF THE EL TORO QUADRANGLE,

ORANGE COUNTY, CALIFORNIA" BY

DONALD L. FIFE, 1974

LEGEND

Qsw

Tco

~ SLOPEWASH. (Holocene to Pleistocene( ?)) 

Li thology : Varies with parent materials. In general consists of light 
olive-gray to olive-gray, silty to clayt:y, organiclr rich soil which 
is plastic when wet and hard ,,,;hen dry . Consists of detrital materials 
resulting from debris flows or creep aided by rill ,..,,ash, ground \\'atcr, 
and unchanneled surficial drainage, Accumulates near the base of slope 
and at the mouths of small canrons. Tncludes colluvium and minor rc!-ich.1 
soils. It is commonly transitiona! 1dth adJaccnt soils or alluvial 
deposits. t,1apped where estimated to exceed three feet in thickr.ess . 

~ . CAPISTRANO FORMATION , 0S0 MEMBER. (late Miocene to ear>ly Pliocene) 

Lithology : Marine, white to blui~h-white, silty, fine-to medium­
grained, thick bedded to massive , poorly sorted arkosic sandstone. 
Commonly cross-bedded. Locall y .contains calcareous concretions as 
mt1ch as two feet in diameter. Concretionary zones commonl y arc found 
in associatlon ,,,, ith marine vertebra te fossils, but locally friable 
sand lenses are encountered. Bentonit e beds, l to 2 jnches thick, were 
observed in an anticline on the cast flank of Aliso Creek. 
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  BORING LOG LEGEND 
SAMPLE TYPE GRAPHICAL 

SYMBOL SAMPLE DESCRIPTION 

AUGER 
 

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD 
MEASUREMENT OF SOIL STRENGTH. (DISTURBED) 

CORE 
 ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A 

DIAMOND-TIPPED CORE BARREL. TYPICALLY USED 
ONLY IN HIGHLY CONSOLIDATED BEDROCK.  

GRAB  
SOIL SAMPLE TAKEN WITH NO SPECIALIZED 
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE 
GROUND SURFACE. (DISTURBED) 

CS 
 CALIFORNIA SAMPLER: 2-1/2 INCH I.D. SPLIT BARREL 

SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS. 
DRIVEN WITH SPT HAMMER. (RELATIVELY 
UNDISTURBED) 

 
NSR 

 NO RECOVERY: THE SAMPLING ATTEMPT DID NOT 
RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR 
ROCK MATERIAL. 

SPT  
STANDARD PENETRATION TEST: SAMPLER IS A 1.4 
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18 
INCHES WITH THE SPT HAMMER. (DISTURBED) 

SH  
SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE 
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED. 
(UNDISTURBED) 

VANE 
 VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING 

A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT 
CLAYS-NO SAMPLE RECOVERED. 

 
COLUMN DESCRIPTIONS 
 
DEPTH:    Distance in feet below the ground surface. 

SAMPLE:    Sample Type as depicted above. 

BLOW COUNT:   Number of blows required to advance the sampler 12 inches using a 140 lb   
    hammer with a 30-inch drop. 50/3” indicates penetration refusal (>50 blows)  
    at 3 inches. WH indicates that the weight of the hammer was sufficient to   
    push the sampler 6 inches or more.  

POCKET PEN.:   Approximate shear strength of a cohesive soil sample as measured by pocket  
    penetrometer.  

GRAPHIC LOG:   Graphic Soil Symbol as depicted on the following page. 

DRY DENSITY:   Dry density of an undisturbed or relatively undisturbed sample in lbs/ft3. 

MOISTURE CONTENT:  Moisture content of a soil sample, expressed as a percentage of the dry weight. 

LIQUID LIMIT:   The moisture content above which a soil behaves as a liquid. 

PLASTIC LIMIT:   The moisture content above which a soil behaves as a plastic.  

PASSING #200 SIEVE:  The percentage of the sample finer than the #200 standard sieve.  

UNCONFINED SHEAR:  The shear strength of a cohesive soil sample, as measured in the unconfined state.  



SM

SP

COARSE
GRAINED

SOILS

SW

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

LETTERGRAPH

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

GC

GM

GP

GW

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SILTS
AND

CLAYS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF COARSE
FRACTION

PASSING ON NO.
4 SIEVE

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE CLAYEY GRAVELS, GRAVEL - SAND -

CLAY MIXTURES

FINE
GRAINED

SOILS

SYMBOLSMAJOR DIVISIONS

SOIL CLASSIFICATION CHART

PT

OH

CH

MH

OL

CL

ML

CLEAN SANDS

SC

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

SILTS
AND

CLAYS

GRAVELS WITH
FINES

SAND
AND

SANDY
SOILS (LITTLE OR NO FINES)

SANDS WITH
FINES

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GRAVEL
AND

GRAVELLY
SOILS

(APPRECIABLE
AMOUNT OF FINES)

(APPRECIABLE
AMOUNT OF FINES)

(LITTLE OR NO FINES)

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

CLEAN
GRAVELS

......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

--------------------------------
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3½± inches Asphaltic Concrete; 3½± inches Aggregate Base

ENGINEERED FILL (Afe):  Light Gray to Gray Brown Silty fine
Sand, little Iron oxide staining, medium dense to dense-moist
to very moist

ENGINEERED FILL (Afe):  Dark Gray Silty fine Sand, little
Clay, medium dense-moist to very moist

@ 28 to 30 feet, Dark Gray Brown, some Clay, dense

Boring Terminated at 30'

EI = 12 @ 0 to 5
feet
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JOB NO.:   21G135-1

PROJECT:   Proposed Warehouse
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DESCRIPTION

DRILLING DATE:   3/12/21

DRILLING METHOD:   Hollow Stem Auger

LOGGED BY:  Jamie Hayward

TEST BORING LOG

SURFACE ELEVATION:   702.5 feet  MSL L
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WATER DEPTH:   Dry

CAVE DEPTH:   28 feet

READING TAKEN:   At Completion
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4½± inches Asphaltic Concrete; 7± inches Aggregate Base

CAPISTRANO FORMATION (Tco):  Light Gray fine-grained
Sandstone, very dense-damp to moist

@ 3 feet, little medium Sand

@ 23½ feet, little Iron oxide staining

Boring Terminated at 25'

78/10"

93/9"

50/5"

50/5"

50/5"

88/9"

76/10"

90/11"
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DESCRIPTION

DRILLING DATE:   3/12/21

DRILLING METHOD:   Hollow Stem Auger

LOGGED BY:  Jamie Hayward

TEST BORING LOG

SURFACE ELEVATION:   701.5 feet  MSL L
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WATER DEPTH:   Dry

CAVE DEPTH:   23 feet

READING TAKEN:   At Completion
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3½± inches Asphaltic Concrete; 3± inches Aggregate Base

CAPISTRANO FORMATION (Tco):  Light Gray fine-grained
Sandstone, very dense-damp to moist

@ 18½ feet, Gray Brown, trace Silt

Boring Terminated at 20'

77/10"
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JOB NO.:   21G135-1

PROJECT:   Proposed Warehouse

LOCATION:   Lake Forest, California

PLATE  B-3

5

10

15

20

LABORATORY RESULTS

C
O

M
M

E
N

T
S

P
A

S
S

IN
G

#
2
0

0
 S

IE
V

E
 (

%
)

B
L

O
W

 C
O

U
N

T

DESCRIPTION

DRILLING DATE:   3/12/21

DRILLING METHOD:   Hollow Stem Auger

LOGGED BY:  Jamie Hayward

TEST BORING LOG

SURFACE ELEVATION:   697 feet  MSL L
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WATER DEPTH:   Dry

CAVE DEPTH:   17 feet

READING TAKEN:   At Completion
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4± inches Asphaltic Concrete; 2½± inches Aggregate Base

ENGINEERED FILL (Afe):  Gray Brown Silty fine Sand, little
Iron oxide staining, medium dense to dense-moist to very
moist

@ 9 feet, trace Clay, very dense

ENGINEERED FILL (Afe):  Gray to Gray Brown Silty fine
Sand, trace Clay, varied coloration, dense-very moist

CAPISTRANO FORMATION (Tco):  Light Gray Brown
fine-grained Sandstone, very dense-moist

Boring Terminated at 25'
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JOB NO.:   21G135-1

PROJECT:   Proposed Warehouse

LOCATION:   Lake Forest, California

PLATE  B-4
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DESCRIPTION

DRILLING DATE:   3/12/21

DRILLING METHOD:   Hollow Stem Auger

LOGGED BY:  Jamie Hayward

TEST BORING LOG

SURFACE ELEVATION:   695 feet  MSL L
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WATER DEPTH:   Dry

CAVE DEPTH:   23 feet

READING TAKEN:   At Completion
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3½± inches Asphaltic Concrete; 3± inches Aggregate Base

ENGINEERED FILL (Afe):  Light Gray Brown to Gray Brown
Silty fine Sand, trace Clay, little Iron oxide staining, varied
coloration, medium dense to dense-moist to very moist

ENGINEERED FILL (Afe):  Light Gray Brown Silty fine Sand,
little Clay, little Iron oxide staining, varied coloration, medium
dense to very dense-moist to very moist

ENGINEERED FILL (Afe):  Dark Brown to Gray Brown Clayey
fine Sand, varied coloration, dense-moist

Boring Terminated at 30'
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JOB NO.:   21G135-1

PROJECT:   Proposed Warehouse

LOCATION:   Lake Forest, California

PLATE  B-5
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DESCRIPTION

DRILLING DATE:   3/12/21

DRILLING METHOD:   Hollow Stem Auger

LOGGED BY:  Jamie Hayward

TEST BORING LOG

SURFACE ELEVATION:   696 feet  MSL L
IQ
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WATER DEPTH:   Dry

CAVE DEPTH:   26 feet

READING TAKEN:   At Completion
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4½± inches Asphaltic Concrete; 4½± inches Aggregate Base

ENGINEERED FILL (Afe):  Light Gray Brown Silty fine Sand,
trace medium Sand, trace Clay, medium dense to very
dense-moist to very moist

@ 6 to 8½ feet, trace to little Iron oxide staining

CAPISTRANO FORMATION (Tco):  Gray Brown fine-grained
Silty Sandstone, little Iron oxide staining, poorly consolidated,
dense to very dense-moist

Boring Terminated at 20'

Hand Augered 0
to 5 feet due to
Existing Utility
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JOB NO.:   21G135-1

PROJECT:   Proposed Warehouse

LOCATION:   Lake Forest, California

PLATE  B-6
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DESCRIPTION

DRILLING DATE:   3/12/21

DRILLING METHOD:   Hollow Stem Auger

LOGGED BY:  Jamie Hayward

TEST BORING LOG

SURFACE ELEVATION:   699.5 feet  MSL L
IQ
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WATER DEPTH:   Dry

CAVE DEPTH:   17 feet

READING TAKEN:   At Completion
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Classification: FILL: Gray Brown Silty fine Sand, trace Clay

Boring Number: B-4 Initial Moisture Content (%) 12

Sample Number: --- Final Moisture Content (%) 14

Depth (ft) 3 to 4 Initial Dry Density (pcf) 109.6

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 114.2

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.06

Proposed Warehouse
Lake Forest, California
Project No. 21G135-1

PLATE C- 1
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Classification: FILL: Gray Brown Silty fine Sand, trace Clay

Boring Number: B-4 Initial Moisture Content (%) 11

Sample Number: --- Final Moisture Content (%) 16

Depth (ft) 5 to 6 Initial Dry Density (pcf) 109.9

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 114.7

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.02

Proposed Warehouse
Lake Forest, California
Project No. 21G135-1

PLATE C- 2
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Classification: FILL: Gray Brown Silty fine Sand, trace Clay

Boring Number: B-4 Initial Moisture Content (%) 13

Sample Number: --- Final Moisture Content (%) 17

Depth (ft) 7 to 8 Initial Dry Density (pcf) 108.8

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 113.2

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.12

Proposed Warehouse
Lake Forest, California
Project No. 21G135-1

PLATE C- 3
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Classification: FILL: Gray Brown Silty fine Sand, trace Clay

Boring Number: B-4 Initial Moisture Content (%) 13

Sample Number: --- Final Moisture Content (%) 16

Depth (ft) 9 to 10 Initial Dry Density (pcf) 117.9

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 122.2

Specimen Thickness (in) 1.0 Percent Collapse (%) -0.01

Proposed Warehouse
Lake Forest, California
Project No. 21G135-1

PLATE C- 4
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Proposed Warehouse
Lake Forest, California
Project No. 21G135-1

PLATE C-5
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 GRADING GUIDE SPECIFICATIONS 
 
These grading guide specifications are intended to provide typical procedures for grading operations. 
They are intended to supplement the recommendations contained in the geotechnical investigation 
report for this project. Should the recommendations in the geotechnical investigation report conflict 
with the grading guide specifications, the more site specific recommendations in the geotechnical 
investigation report will govern. 
 
 General 
 

• The Earthwork Contractor is responsible for the satisfactory completion of all earthwork in 
accordance with the plans and geotechnical reports, and in accordance with city, county, 
and applicable building codes. 

 
• The Geotechnical Engineer is the representative of the Owner/Builder for the purpose of 

implementing the report recommendations and guidelines.  These duties are not intended to 
relieve the Earthwork Contractor of any responsibility to perform in a workman-like manner, 
nor is the Geotechnical Engineer to direct the grading equipment or personnel employed by 
the Contractor. 

 
• The Earthwork Contractor is required to notify the Geotechnical Engineer of the anticipated 

work and schedule so that testing and inspections can be provided.  If necessary, work may 
be stopped and redone if personnel have not been scheduled in advance. 

 
• The Earthwork Contractor is required to have suitable and sufficient equipment on the job-

site to process, moisture condition, mix and compact the amount of fill being placed to the 
approved compaction.  In addition, suitable support equipment should be available to 
conform with recommendations and guidelines in this report. 

 
• Canyon cleanouts, overexcavation areas, processed ground to receive fill, key excavations, 

subdrains and benches should be observed by the Geotechnical Engineer prior to placement 
of any fill.  It is the Earthwork Contractor's responsibility to notify the Geotechnical Engineer 
of areas that are ready for inspection. 

 
• Excavation, filling, and subgrade preparation should be performed in a manner and 

sequence that will provide drainage at all times and proper control of erosion.  Precipitation, 
springs, and seepage water encountered shall be pumped or drained to provide a suitable 
working surface.  The Geotechnical Engineer must be informed of springs or water seepage 
encountered during grading or foundation construction for possible revision to the 
recommended construction procedures and/or installation of subdrains. 

 
 Site Preparation 
 

• The Earthwork Contractor is responsible for all clearing, grubbing, stripping and site 
preparation for the project in accordance with the recommendations of the Geotechnical 
Engineer. 

 
• If any materials or areas are encountered by the Earthwork Contractor which are suspected 

of having toxic or environmentally sensitive contamination, the Geotechnical Engineer and 
Owner/Builder should be notified immediately. 
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• Major vegetation should be stripped and disposed of off-site.  This includes trees, brush, 
heavy grasses and any materials considered unsuitable by the Geotechnical Engineer.  

 
• Underground structures such as basements, cesspools or septic disposal systems, mining 

shafts, tunnels, wells and pipelines should be removed under the inspection of the 
Geotechnical Engineer and recommendations provided by the Geotechnical Engineer and/or 
city, county or state agencies.  If such structures are known or found, the Geotechnical 
Engineer should be notified as soon as possible so that recommendations can be 
formulated. 

 
• Any topsoil, slopewash, colluvium, alluvium and rock materials which are considered 

unsuitable by the Geotechnical Engineer should be removed prior to fill placement. 
 

• Remaining voids created during site clearing caused by removal of trees, foundations 
basements, irrigation facilities, etc., should be excavated and filled with compacted fill. 

 
• Subsequent to clearing and removals, areas to receive fill should be scarified to a depth of 

10 to 12 inches, moisture conditioned and compacted 
 
• The moisture condition of the processed ground should be at or slightly above the optimum 

moisture content as determined by the Geotechnical Engineer.  Depending upon field 
conditions, this may require air drying or watering together with mixing and/or discing. 

 
 Compacted Fills 
 

• Soil materials imported to or excavated on the property may be utilized in the fill, provided 
each material has been determined to be suitable in the opinion of the Geotechnical 
Engineer.  Unless otherwise approved by the Geotechnical Engineer, all fill materials shall be 
free of deleterious, organic, or frozen matter, shall contain no chemicals that may result in 
the material being classified as “contaminated,” and shall be very low to non-expansive with 
a maximum expansion index (EI) of 50.  The top 12 inches of the compacted fill should 
have a maximum particle size of 3 inches, and all underlying compacted fill material a 
maximum 6-inch particle size, except as noted below. 

 
• All soils should be evaluated and tested by the Geotechnical Engineer.  Materials with high 

expansion potential, low strength, poor gradation or containing organic materials may 
require removal from the site or selective placement and/or mixing to the satisfaction of the 
Geotechnical Engineer. 

 
• Rock fragments or rocks less than 6 inches in their largest dimensions, or as otherwise 

determined by the Geotechnical Engineer, may be used in compacted fill, provided the 
distribution and placement is satisfactory in the opinion of the Geotechnical Engineer. 

 
• Rock fragments or rocks greater than 12 inches should be taken off-site or placed in 

accordance with recommendations and in areas designated as suitable by the Geotechnical 
Engineer.  These materials should be placed in accordance with Plate D-8 of these Grading 
Guide Specifications and in accordance with the following recommendations:  

 
• Rocks 12 inches or more in diameter should be placed in rows at least 15 feet apart, 15 

feet from the edge of the fill, and 10 feet or more below subgrade. Spaces should be 
left between each rock fragment to provide for placement and compaction of soil 
around the fragments.  

 
• Fill materials consisting of soil meeting the minimum moisture content requirements and 

free of oversize material should be placed between and over the rows of rock or 
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concrete. Ample water and compactive effort should be applied to the fill materials as 
they are placed in order that all of the voids between each of the fragments are filled 
and compacted to the specified density.  

 
• Subsequent rows of rocks should be placed such that they are not directly above a row 

placed in the previous lift of fill. A minimum 5-foot offset between rows is 
recommended.   

 
• To facilitate future trenching, oversized material should not be placed within the range 

of foundation excavations, future utilities or other underground construction unless 
specifically approved by the soil engineer and the developer/owner representative.  

 
• Fill materials approved by the Geotechnical Engineer should be placed in areas previously 

prepared to receive fill and in evenly placed, near horizontal layers at about 6 to 8 inches in 
loose thickness, or as otherwise determined by the Geotechnical Engineer for the project. 

 
• Each layer should be moisture conditioned to optimum moisture content, or slightly above, 

as directed by the Geotechnical Engineer.  After proper mixing and/or drying, to evenly 
distribute the moisture, the layers should be compacted to at least 90 percent of the 
maximum dry density in compliance with ASTM D-1557-78 unless otherwise indicated. 

 
• Density and moisture content testing should be performed by the Geotechnical Engineer at 

random intervals and locations as determined by the Geotechnical Engineer.  These tests 
are intended as an aid to the Earthwork Contractor, so he can evaluate his workmanship, 
equipment effectiveness and site conditions.  The Earthwork Contractor is responsible for 
compaction as required by the Geotechnical Report(s) and governmental agencies. 

 
 

• Fill areas unused for a period of time may require moisture conditioning, processing and 
recompaction prior to the start of additional filling.  The Earthwork Contractor should notify 
the Geotechnical Engineer of his intent so that an evaluation can be made. 

 
• Fill placed on ground sloping at a 5-to-1 inclination (horizontal-to-vertical) or steeper should 

be benched into bedrock or other suitable materials, as directed by the Geotechnical 
Engineer.  Typical details of benching are illustrated on Plates D-2, D-4, and D-5. 

 
• Cut/fill transition lots should have the cut portion overexcavated to a depth of at least 3 feet 

and rebuilt with fill (see Plate D-1), as determined by the Geotechnical Engineer. 
 

• All cut lots should be inspected by the Geotechnical Engineer for fracturing and other 
bedrock conditions.  If necessary, the pads should be overexcavated to a depth of 3 feet 
and rebuilt with a uniform, more cohesive soil type to impede moisture penetration. 

 
• Cut portions of pad areas above buttresses or stabilizations should be overexcavated to a 

depth of 3 feet and rebuilt with uniform, more cohesive compacted fill to impede moisture 
penetration. 

 
• Non-structural fill adjacent to structural fill should typically be placed in unison to provide 

lateral support.  Backfill along walls must be placed and compacted with care to ensure that 
excessive unbalanced lateral pressures do not develop.  The type of fill material placed 
adjacent to below grade walls must be properly tested and approved by the Geotechnical 
Engineer with consideration of the lateral earth pressure used in the design.  
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 Foundations 
 

• The foundation influence zone is defined as extending one foot horizontally from the outside 
edge of a footing, and proceeding downward at a ½ horizontal to 1 vertical (0.5:1) 
inclination. 

 
• Where overexcavation beneath a footing subgrade is necessary, it should be conducted so 

as to encompass the entire foundation influence zone, as described above. 
 

• Compacted fill adjacent to exterior footings should extend at least 12 inches above 
foundation bearing grade.  Compacted fill within the interior of structures should extend to 
the floor subgrade elevation. 

 Fill Slopes 
 

• The placement and compaction of fill described above applies to all fill slopes.  Slope 
compaction should be accomplished by overfilling the slope, adequately compacting the fill 
in even layers, including the overfilled zone and cutting the slope back to expose the 
compacted core 

 
• Slope compaction may also be achieved by backrolling the slope adequately every 2 to 4 

vertical feet during the filling process as well as requiring the earth moving and compaction 
equipment to work close to the top of the slope.  Upon completion of slope construction, 
the slope face should be compacted with a sheepsfoot connected to a sideboom and then 
grid rolled.  This method of slope compaction should only be used if approved by the 
Geotechnical Engineer. 

 
• Sandy soils lacking in adequate cohesion may be unstable for a finished slope condition and 

therefore should not be placed within 15 horizontal feet of the slope face. 
 

• All fill slopes should be keyed into bedrock or other suitable material.  Fill keys should be at 
least 15 feet wide and inclined at 2 percent into the slope.  For slopes higher than 30 feet, 
the fill key width should be equal to one-half the height of the slope (see Plate D-5). 

 
• All fill keys should be cleared of loose slough material prior to geotechnical inspection and 

should be approved by the Geotechnical Engineer and governmental agencies prior to filling. 
 

• The cut portion of fill over cut slopes should be made first and inspected by the 
Geotechnical Engineer for possible stabilization requirements.  The fill portion should be 
adequately keyed through all surficial soils and into bedrock or suitable material.  Soils 
should be removed from the transition zone between the cut and fill portions (see Plate D-
2). 

 
 Cut Slopes 
 

• All cut slopes should be inspected by the Geotechnical Engineer to determine the need for 
stabilization.  The Earthwork Contractor should notify the Geotechnical Engineer when slope 
cutting is in progress at intervals of 10 vertical feet.  Failure to notify may result in a delay 
in recommendations. 

 
• Cut slopes exposing loose, cohesionless sands should be reported to the Geotechnical 

Engineer for possible stabilization recommendations. 
 

• All stabilization excavations should be cleared of loose slough material prior to geotechnical 
inspection.  Stakes should be provided by the Civil Engineer to verify the location and 
dimensions of the key. A typical stabilization fill detail is shown on Plate D-5. 
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• Stabilization key excavations should be provided with subdrains.  Typical subdrain details 
are shown on Plates D-6. 

 
 Subdrains 
 

• Subdrains may be required in canyons and swales where fill placement is proposed.  Typical 
subdrain details for canyons are shown on Plate D-3.  Subdrains should be installed after 
approval of removals and before filling, as determined by the Soils Engineer. 

 
• Plastic pipe may be used for subdrains provided it is Schedule 40 or SDR 35 or equivalent.  

Pipe should be protected against breakage, typically by placement in a square-cut 
(backhoe) trench or as recommended by the manufacturer. 

 
• Filter material for subdrains should conform to CALTRANS Specification 68-1.025 or as 

approved by the Geotechnical Engineer for the specific site conditions.  Clean ¾-inch 
crushed rock may be used provided it is wrapped in an acceptable filter cloth and approved 
by the Geotechnical Engineer.  Pipe diameters should be 6 inches for runs up to 500 feet 
and 8 inches for the downstream continuations of longer runs.  Four-inch diameter pipe 
may be used in buttress and stabilization fills. 
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FILL ABOVE CUT SLOPE DETAIL
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BENCHING DIMENSIONS IN ACCORDANCE

WITH PLAN OR AS RECOMMENDED

BY THE GEOTECHNICAL ENGINEER

CUT SLOPE TO BE CONSTRUCTED

PRIOR TO PLACEMENT OF FILL

BEDROCK OR APPROVED

COMPETENT MATERIAL

CUT SLOPE

NATURAL GRADE

CUT/FILL CONTACT TO BE

SHOWN ON "AS-BUILT"

COMPETENT MATERIAL

CUT/FILL CONTACT SHOWN

ON GRADING PLAN

NEW COMPACTED FILL

10' TYP.

KEYWAY IN COMPETENT MATERIAL

MINIMUM WIDTH OF 15 FEET OR AS

RECOMMENDED BY THE GEOTECHNICAL

ENGINEER.  KEYWAY MAY NOT BE

REQUIRED IF FILL SLOPE IS LESS THAN 5

FEET IN HEIGHT AS RECOMMENDED BY

THE GEOTECHNICAL ENGINEER.
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STABILIZATION FILL DETAIL
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DESIGN FINISH SLOPE 

OUTLETS TO BE SPACED 
AT 100' MAXIMUM INTERVALS. 
EXTEND 12 INCHES 
BEYOND FACE OF SLOPE 
AT TIME OF ROUGH GRADING 
CONSTRUCTION. 

BUTTRESS OR 
SIDEHILL FILL ~ 

15' MAX. 

. ~ · .. . ·: 

2' CLEAR 

.. . •, -~ .. 

BLANKET FILL IF RECOMMENDED 
BY THE GEOTECHNICAL ENGINEER 

•. •. . 1'Q'.MIN·. 
.. ·: .. _. :_ .. 25'._.MA>C 

,< 

DETAIL "A" 

\_ 4-INCH DIAMETER NON-PERFORATED 
OUTLET PIPE TO BE LOCATED IN FIELD 
BY THE SOIL ENGINEER. 

"FILTER MATERIAL" TO MEET FOLLOWING SPECIFICATION "GRAVEL" TO MEET FOLLOWING SPECIFICATION OR 
APPROVED EQUIVALENT: OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323) 

MAXIMUM 
SIEVE SIZE 

1" 
PERCENTAGE PASSING SIEVE SIZE PERCENTAGE PASSING 

3/4" 
3/8" 

NO. 4 
NO. 8 

NO. 30 
NO. 50 
NO. 200 

OUTLET PIPE TO BE CON-
NECTED TO SUBDRAIN PIPE l 
WITH TEE OR ELBOW 

NOTES: 

100 
90-100 
40-100 
25-40 
18-33 
5-15 
0-7 
0-3 

.--------f 

.---:-~ 

1 1/2" 100 
NO. 4 50 

NO. 200 8 
SAND EQUIVALENT= MINIMUM OF 50 

FILTER MATERIAL - MINIMUM OF FIVE 
CUBIC FEET PER FOOT OF PIPE. SEE 
ABOVE FOR FILTER MATERIAL SPECIFICATION. 

AL TERNATIVE: IN LIEU OF FILTER MATERIAL 
FIVE CUBIC FEET OF GRAVEL 
PER FOOT OF PIPE MAY BE ENCASED 
IN FILTER FABRIC. SEE ABOVE FOR 
GRAVEL SPECIFICATION. 

FILTER FABRIC SHALL BE MIRAFI 140 
OR EQUIVALENT. FILTER FABRIC SHALL 
BE LAPPED A MINIMUM OF 12 INCHES 
ON ALL JOINTS. 

~ MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS SOR 35 WITH 
A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM 

DETAIL "A" OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED 
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM 
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE. 

SLOPE FILL SUBDRAINS 

1. TRENCH FOR OUTLET PIPES TO BE BACKFILLED 
WITH ON-SITE SOIL. 

GRADING GUIDE SPECIFICATIONS 

NOTTO SCALE 
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MINIMUM ONE FOOT THICK LAYER OF 
LOW PERMEABLILITY SOIL IF NOT 
COVERED WITH AN IMPERMEABLE SURFACE 

"FILTER MATERIAL" TO MEET FOLLOWING SPECIFICATION 

MINIMUM ONE FOOT WIDE LAYER OF 
FREE DRAINING MATERIAL 
(LESS THAN 5% PASSING THE #200 SIEVE) 
OR 
PROPERLY INSTALLED PREFABRICATED DRAINAGE COMPOSITE 
(MiraDRAIN 6000 OR APPROVED EQUIVALENT). 

FILTER MATERIAL - MINIMUM OF TWO 
CUBIC FEET PER FOOT OF PIPE. SEE 
BELOW FOR FILTER MATERIAL SPECIFICATION. 

ALTERNATIVE: IN LIEU OF FILTER MATERIAL 
TWO CUBIC FEET OF GRAVEL 
PER FOOT OF PIPE MAY BE ENCASED 
IN FILTER FABRIC. SEE BELOW FOR 
GRAVEL SPECIFICATION. 

FILTER FABRIC SHALL BE MIRAFI 140 
OR EQUIVALENT. FILTER FABRIC SHALL 
BE LAPPED A MINIMUM OF 6 INCHES 
ON ALL JOINTS. 

MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS SDR 35 WITH 
A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM 
OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED 
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM 
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE. 

4 

OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323) 
"GRAVEL" TO MEET FOLLOWING SPECIFICATION OR 
APPROVED EQUIVALENT: 

SIEVE SIZE 
1" 

3/4" 
3/8" 

NO. 4 
NO. 8 

NO. 30 
NO. 50 
NO. 200 

PERCENTAGE PASSING 
100 

90-100 
40-100 
25-40 
18-33 
5-15 
0-7 
0-3 

MAXIMUM 
SIEVE SIZE PERCENTAGE PASSING 

1 1/2" 100 
NO. 4 50 

NO. 200 8 
SAND EQUIVALENT= MINIMUM OF 50 

RETAINING WALL BACKDRAINS 
GRADING GUIDE SPECIFICATIONS 
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PROPOSED WAREHOUSE

DRAWN:  JAH

CHKD:  RGT

SCG PROJECT

21G135-1

PLATE E-1

SEISMIC DESIGN PARAMETERS - 2019 CBC

LAKE FOREST, CALIFORNIA

SOURCE: SEAOC/OSHPD Seismic Design Maps Tool

<https://seismicmaps.org/>
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S1 0.45 
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SM1 null -See Section 11.4.8 
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So1 null -See Section 11.4.8 

Type Value 

SDC null -See Section 11.4.8 

Fa 

Fv null -See Section 11.4.8 
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22885 Savi Ranch Parkway    Suite E    Yorba Linda   California   92887 
voice: (714) 685-1115    fax: (714) 685-1118   www.socalgeo.com 

April 8, 2021  
 

Black Creek Group 

4675 MacArthur Court, Suite 625 
Newport Beach, California 92660 

  
Attention:  Mr. Chris Sanford 

    Senior Vice President, Development 

 
Project No.: 21G135-2 

     

Subject: Results of Infiltration Testing 
    Proposed Warehouse 

    26200 Enterprise Way 

    Lake Forest, California  
 

Reference:  Geotechnical Investigation, Proposed Warehouse, 26200 Enterprise Way, Lake 

Forest, California, prepared by Southern California Geotechnical (SCG) for Black 
Creek Group, SCG Project No. 21G135-1, dated April 7, 2021. 

 
Dear Mr. Sanford: 

 

In accordance with your request, we have conducted infiltration testing at the subject site. We 
are pleased to present this report summarizing the results of the infiltration testing and our 

design recommendations. 

Scope of Services 

The scope of services performed for this project was in accordance with our Proposal No. 

21P170, dated February 25, 2021. The scope of services included site reconnaissance, 

subsurface exploration, field testing, and engineering analysis to determine the infiltration rates 
of the onsite soils. The infiltration testing was performed in general accordance with the 

guidelines published by Orange County: Technical Guidance Document for the Preparation of 

Conceptual/Preliminary and/or Project Water Quality Management Plans (WQMPs) in South 
Orange County, Appendix D. These guidelines were most recently updated December 21, 2018.  

Site and Project Description 

The site is located at 26200 Enterprise Way in Lake Forest, California. The site is bounded to 

the north by Enterprise Way and existing commercial/industrial buildings, to the east and south 

by existing commercial/industrial developments, and to the west by Enterprise Court. The 
general location of the site is illustrated on the Site Location Map, included as Plate 1 of this 

report. 

 
The site is an irregular-shaped parcel, 8.83± acres in size. The site is presently developed with 

one (1) commercial office building, 75,000± ft2 in size, located in the central area of the site. 

The development is a two-story building of concrete tilt up construction. A series of 
Bloomenergy servers, are located on concrete pads along the southern property line, behind the 

building. The building is surrounded by asphaltic concrete pavements and limited areas of 

A Cnlifomin Corporation 

http://www.socalgeo.com/
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Portland cement concrete pavements. The pavements are in good condition with minor cracking 
throughout. Landscape planters are present throughout the site and possesses small shrubs, 

bushes and medium to large trees. The eastern and southern boundaries of the site possess 

north and west facing slopes.  These slopes ascend 10 to 15 feet from the subject site to the 
adjacent property. A concrete-lined drainage swale is located near the midpoints of the slopes. 

The remaining areas of the slopes are covered with dense vegetation.  

Proposed Development  

A preliminary site plan has been provided to our office by the client. Based on this plan, the site 

will be developed with one (1) new commercial industrial building, 162,000± ft² in size, located 
in the central region of the site. Dock-high doors will be constructed along a portion of the 

southern building wall. The proposed building is expected to be surrounded by asphaltic 

concrete pavements in the parking and drive areas, Portland cement concrete pavements in the 
loading dock areas, and concrete flatwork and landscaped planters throughout the site.      

  

The use of on-site storm water infiltration systems has been proposed for the new development 
at the site. We understand that the infiltration system may consist of below-grade chambers 

located in the southeastern corner of the site. The bottom of the infiltration system will be 

approximately 10± feet below the existing site grades.  

Concurrent Study 

SCG recently conducted a geotechnical investigation for this project, referred above. The 
subsurface exploration for this project consisted of six (6) borings advanced to depths of 20 to 

30± feet below the existing site grades. Asphaltic concrete pavement was encountered at the 

ground surface of all boring locations. The pavement sections generally consisted of 3½ to 
4½± inches of asphaltic concrete, underlain by 2½ to 7± inches of aggregate base. Engineered 

fill soils were encountered at Boring Nos. B-1 and B-4 through B-6, extending to depths of 12 to 

more than 30± feet. Boring Nos. B-1 and B-5 were terminated in the engineered fill soils. These 
fill materials consist of medium dense to very dense silty sands with varying clay content. Many 

samples of the fill soils possess variable coloration and variable strength, indicative of their 

classification as fill. Capistrano Formation bedrock was encountered beneath the pavements 
and/or beneath the fill soils at most of the boring locations, extending to at least the maximum 

depth explored of 30± feet below the existing site grades. The bedrock generally consists of 

light gray to dark gray fine-grained poorly consolidated silty sandstone. The samples 
occasionally possess trace amounts of clay, organics and iron oxide staining. Free water was 

not encountered during the drilling of any of the borings. 
 

Geologic Conditions 

 
Geologic research indicates that the majority of the site is underlain by white to bluish-white, 

silty, marine, fine- to medium-grained, thick bedded to massive, poorly sorted arkosic 

sandstone. mapped as late Miocene to early Pliocene Capistrano Formation, Oso Member (Map 
Symbol Tco). The Holocene to Pleistocene age Slopewash (Map Symbol Qsw) is mapped in the 

northwestern and southeastern property lines of the site. The bedding within the Capistrano 

Formation is indicated to trend northwest-southeast with a dip of 14 degrees to the north, on 
the geologic map. The primary available reference applicable to the subject site is the Geologic 
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Map and Sections of the South Half El Toro Quadrangle, Orange County, California, by Donald 
Fife, 1974. A portion of this map indicating the location of the subject site is included herein as 

Plate 3 in Appendix A. 

 
Based on the materials encountered in the exploratory borings, the site is underlain by 

sandstone, and silty sandstone of the Capistrano Formation.  

Subsurface Exploration 

Scope of Exploration 

 
The subsurface exploration conducted for the infiltration testing consisted of two (2) infiltration 

test borings, advanced to depths of 10± feet below the existing site grades. The infiltration 

borings were advanced using a conventional truck-mounted drilling rig, equipped with 8-inch-
diameter hollow stem augers, and were logged during drilling by a member of our staff. The 

approximate locations of the infiltration test borings (identified as I-1 and I-2) are indicated on 

the Infiltration Test Location Plan, enclosed as Plate 2 of this report.  
 

Upon the completion of the infiltration borings, the bottom of each test boring was covered with 

2± inches of clean ¾-inch gravel. A sufficient length of 3-inch-diameter perforated PVC casing 
was then placed into each test hole so that the PVC casing extended from the bottom of the 

test hole to the ground surface. Clean ¾-inch gravel was then installed in the annulus 
surrounding the PVC casing.  

Geotechnical Conditions 

Pavements 
 

Asphaltic Concrete (AC) pavements were encountered at the ground surface of both infiltration 

test locations. The pavements consisted of 2½ to 3½± inches of AC with 5± inches of 
Aggregate Base (AB) at each location. 

Engineered Fill (Afe) 

Engineered fill soils were encountered beneath the pavements at both infiltration test locations, 
extending to at least the maximum depth explored of 10± feet below ground surface. These fill 

materials consist of medium dense to dense silty fine sands and clayey sands. Some samples of 

the fill soils possess variable coloration and variable strength, indicative of their classification as 
fill.  

Infiltration Testing 

As previously mentioned, the infiltration testing was performed in general accordance with the 

Orange County guidelines: Technical Guidance Document for the Preparation of 

Conceptual/Preliminary and/or Project Water Quality Management Plans (WQMPs) in South 
Orange County, Appendix D. 
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Pre-soaking 

In accordance with the county infiltration standards, all of the infiltration test borings were pre-

soaked prior to the infiltration testing. The pre-soaking process consisted of filling the test 

borings by inverting a full 5-gallon bottle of clear water supported over each hole so that the 
water level reaches a level of at least 5 times the hole’s radius above the gravel at the bottom 

of each hole. The pre-soaking was completed after all of the water had percolated through each 
test hole or after 15 hours since initiating the pre-soak.  

Infiltration Testing 

Following the pre-soaking process of the infiltration test borings, SCG performed the infiltration 
testing. Each test hole was filled with water to a depth of at least 5 times the hole’s radius 

above the gravel at the bottom of each test hole, and less than or equal to the water level used 

during the pre-soaking process. In accordance with the Orange County guidelines, since “non-
sandy soils” were encountered at the bottom of both infiltration borings, readings were taken at 

30-minute intervals for a total of 6 hours. After each reading, the borings were refilled to the 

correct water level above the gravel at the bottom of each test hole. The water level readings 
are presented on the spreadsheets enclosed with this report. The infiltration rates for each of 

the timed intervals are also tabulated on the spreadsheets. 

 
The infiltration rates from the test are tabulated in inches per hour. In accordance with the 

typically accepted practice, it is recommended that the most conservative reading from the 
latter part of the infiltration tests be used as the design infiltration rate. The rates are 

summarized below: 

Infiltration 
Test No. 

Depth  
(feet) 

Soil Description 

Infiltration 

Rate 

(inches/hour) 

I-1 10 
ENGINEERED FILL: Light Gray to Brown Silty fine 

Sand 
0.1 

I-2 10 ENGINEERED FILL: Gray Brown Clayey fine Sand  0.3 

Laboratory Testing 

Moisture Content 

The moisture contents for the recovered soil samples within the borings were determined in 

accordance with ASTM D-2216 and are expressed as a percentage of the dry weight. These test 
results are presented on the Boring Logs. 

 

Grain Size Analysis 

The grain size distribution of selected soils collected from the bottom of each infiltration test 

boring have been determined using a range of wire mesh screens. These tests were performed 

in general accordance with ASTM D-422 and/or ASTM D-1140. The weight of the portion of the 
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sample retained on each screen is recorded and the percentage finer or coarser of the total 
weight is calculated. The results of these tests are presented on Plates C-1 through C-2 of this 

report.  

Design Recommendations 

Two (2) infiltration tests were performed at the subject site. As noted above, the infiltration 

rates at these locations range from 0.1 to 0.3 inches per hour. 

 
Based on the results of the infiltration testing at the subject site, infiltration is not 

considered feasible at this site due to the presence of dense engineered fill soils, 
comprised of silty sands and clayey sands, which possess very poor infiltration 

characteristics.   

General Comments 

This report has been prepared as an instrument of service for use by the client in order to aid in 

the evaluation of this property and to assist the architects and engineers in the design and 

preparation of the project plans and specifications. This report may be provided to the 
contractor(s) and other design consultants to disclose information relative to the project. 

However, this report is not intended to be utilized as a specification in and of itself, without 

appropriate interpretation by the project architect, structural engineer, and/or civil engineer.  
The design of the infiltration system is the responsibility of the civil engineer. The role of the 

geotechnical engineer is limited to determination of infiltration rate only. By using the design 
infiltration rates contained herein, the civil engineer agrees to indemnify, defend, and hold 

harmless the geotechnical engineer for all aspects of the design and performance of the 

infiltration system. The reproduction and distribution of this report must be authorized by the 
client and Southern California Geotechnical, Inc. Furthermore, any reliance on this report by an 

unauthorized third party is at such party’s sole risk, and we accept no responsibility for damage 

or loss which may occur. The analysis of this site was based on a subsurface profile interpolated 
from limited discrete soil samples. While the materials encountered in the project area are 

considered to be representative of the total area, some variations should be expected between 

trench locations and testing depths. If the conditions encountered during construction vary 
significantly from those detailed herein, we should be contacted immediately to determine if the 

conditions alter the recommendations contained herein. 

 
This report has been based on assumed or provided characteristics of the proposed 

development. It is recommended that the owner, client, architect, structural engineer, and civil 
engineer carefully review these assumptions to ensure that they are consistent with the 

characteristics of the proposed development. If discrepancies exist, they should be brought to 

our attention to verify that they do not affect the conclusions and recommendations contained 
herein. We also recommend that the project plans and specifications be submitted to our office 

for review to verify that our recommendations have been correctly interpreted. The analysis, 

conclusions, and recommendations contained within this report have been promulgated in 
accordance with generally accepted professional geotechnical engineering practice.  No other 

warranty is implied or expressed. 
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Closure 

We sincerely appreciate the opportunity to be of service on this project.  We look forward to 

providing additional consulting services during the course of the project. If we may be of 
further assistance in any manner, please contact our office. 

 
Respectfully Submitted,  
 

SOUTHERN CALIFORNIA GEOTECHNICAL, INC.  
  

 
 

 

Jose Zuniga 
Staff Engineer 

 

 
  

 

Gregory K. Mitchell, GE 2364 
Principal Engineer 

 

Distribution: (1) Addressee 
   

Enclosures:  Plate 1 - Site Location Map 
  Plate 2 - Infiltration Test Location Plan 

  Plate 3 – Geologic Map 

  Boring Log Legend and Logs (4 pages)  
Infiltration Test Results Spreadsheets (2 pages) 

Grain Size Distribution Graphs (2 pages)  
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SCALE: 1" = 2000'

DRAWN:  MD

CHKD: RGT

SCG PROJECT

21G135-2

PLATE 1

SITE LOCATION MAP

LAKE FOREST, CALIFORNIA

SOURCE: USGS TOPOGRAPHIC MAP OF LAKE FOREST
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B-1
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I-2

PROPOSED BUILDING

162,000± S.F.

SCALE: 1" = 80'

DRAWN:  JAH

CHKD:  GKM

PLATE 2
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PROPOSED WAREHOUSE

INFILTRATION TEST LOCATION PLAN
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LAKE FOREST, CALIFORNIA

NOTE: BASE MAP PREPARED BY KIER + WRIGHT

APPROXIMATE BORING LOCATION 

GEOTECHNICAL LEGEND

APPROXIMATE INFILTRATION TEST

LOCATION 
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PROPOSED WAREHOUSE

SCALE: 1" = 2000'

DRAWN: JAH

CHKD: GKM

SCG PROJECT

21G135-2

PLATE 3

GEOLOGIC MAP

LAKE FOREST, CALIFORNIA

SOURCE: "GEOLOGY MAP OF THE SOUTH

HALF OF THE EL TORO QUADRANGLE,

ORANGE COUNTY, CALIFORNIA" BY

DONALD L. FIFE, 1974

LEGEND

Qsw

Tco

~ SLOPEWASH. (Holocene to Pleistocene( ?)) 

Li thology : Varies with parent materials. In general consists of light 
olive-gray to olive-gray, silty to clayt:y, organiclr rich soil which 
is plastic when wet and hard ,,,;hen dry . Consists of detrital materials 
resulting from debris flows or creep aided by rill ,..,,ash, ground \\'atcr, 
and unchanneled surficial drainage, Accumulates near the base of slope 
and at the mouths of small canrons. Tncludes colluvium and minor rc!-ich.1 
soils. It is commonly transitiona! 1dth adJaccnt soils or alluvial 
deposits. t,1apped where estimated to exceed three feet in thickr.ess . 

~ . CAPISTRANO FORMATION , 0S0 MEMBER. (late Miocene to ear>ly Pliocene) 

Lithology : Marine, white to blui~h-white, silty, fine-to medium­
grained, thick bedded to massive , poorly sorted arkosic sandstone. 
Commonly cross-bedded. Locall y .contains calcareous concretions as 
mt1ch as two feet in diameter. Concretionary zones commonl y arc found 
in associatlon ,,,, ith marine vertebra te fossils, but locally friable 
sand lenses are encountered. Bentonit e beds, l to 2 jnches thick, were 
observed in an anticline on the cast flank of Aliso Creek. 
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  BORING LOG LEGEND 
SAMPLE TYPE GRAPHICAL 

SYMBOL SAMPLE DESCRIPTION 

AUGER 
 

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD 
MEASUREMENT OF SOIL STRENGTH. (DISTURBED) 

CORE 
 ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A 

DIAMOND-TIPPED CORE BARREL. TYPICALLY USED 
ONLY IN HIGHLY CONSOLIDATED BEDROCK.  

GRAB  
SOIL SAMPLE TAKEN WITH NO SPECIALIZED 
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE 
GROUND SURFACE. (DISTURBED) 

CS 
 CALIFORNIA SAMPLER: 2-1/2 INCH I.D. SPLIT BARREL 

SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS. 
DRIVEN WITH SPT HAMMER. (RELATIVELY 
UNDISTURBED) 

 
NSR 

 NO RECOVERY: THE SAMPLING ATTEMPT DID NOT 
RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR 
ROCK MATERIAL. 

SPT  
STANDARD PENETRATION TEST: SAMPLER IS A 1.4 
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18 
INCHES WITH THE SPT HAMMER. (DISTURBED) 

SH  
SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE 
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED. 
(UNDISTURBED) 

VANE 
 VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING 

A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT 
CLAYS-NO SAMPLE RECOVERED. 

 
COLUMN DESCRIPTIONS 
 
DEPTH:    Distance in feet below the ground surface. 

SAMPLE:    Sample Type as depicted above. 

BLOW COUNT:   Number of blows required to advance the sampler 12 inches using a 140 lb   
    hammer with a 30-inch drop. 50/3” indicates penetration refusal (>50 blows)  
    at 3 inches. WH indicates that the weight of the hammer was sufficient to   
    push the sampler 6 inches or more.  

POCKET PEN.:   Approximate shear strength of a cohesive soil sample as measured by pocket  
    penetrometer.  

GRAPHIC LOG:   Graphic Soil Symbol as depicted on the following page. 

DRY DENSITY:   Dry density of an undisturbed or relatively undisturbed sample in lbs/ft3. 

MOISTURE CONTENT:  Moisture content of a soil sample, expressed as a percentage of the dry weight. 

LIQUID LIMIT:   The moisture content above which a soil behaves as a liquid. 

PLASTIC LIMIT:   The moisture content above which a soil behaves as a plastic.  

PASSING #200 SIEVE:  The percentage of the sample finer than the #200 standard sieve.  

UNCONFINED SHEAR:  The shear strength of a cohesive soil sample, as measured in the unconfined state.  



SM

SP

COARSE
GRAINED

SOILS

SW

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

LETTERGRAPH

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

GC

GM

GP

GW

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SILTS
AND

CLAYS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF COARSE
FRACTION

PASSING ON NO.
4 SIEVE

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE CLAYEY GRAVELS, GRAVEL - SAND -

CLAY MIXTURES

FINE
GRAINED

SOILS

SYMBOLSMAJOR DIVISIONS

SOIL CLASSIFICATION CHART

PT

OH

CH

MH

OL

CL

ML

CLEAN SANDS

SC

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

SILTS
AND

CLAYS

GRAVELS WITH
FINES

SAND
AND

SANDY
SOILS (LITTLE OR NO FINES)

SANDS WITH
FINES

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GRAVEL
AND

GRAVELLY
SOILS

(APPRECIABLE
AMOUNT OF FINES)

(APPRECIABLE
AMOUNT OF FINES)

(LITTLE OR NO FINES)

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

CLEAN
GRAVELS

......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

--------------------------------
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3½± Inches Asphaltic Concrete, 5± Inches Aggregate Base

ENGINEERED FILL (Afe):  Light Gray Silty fine Sand, trace
Iron oxide staining, dense-moist

@ 3 feet, moist to very moist

ENIGEERED FILL (Afe):  Light Gray to Brown Silty fine Sand,
dense-moist to very moist

Boring Terminated at 10'
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JOB NO.:   21G135-2

PROJECT:   Proposed Warehouse

LOCATION:   Lake Forest, California

PLATE  B-1
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DESCRIPTION

DRILLING DATE:   3/12/21

DRILLING METHOD:   Hollow Stem Auger

LOGGED BY:  Jamie Hayward

TEST BORING LOG

SURFACE ELEVATION:   689.5 feet  MSL L
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2½± Inches Asphaltic Concrete, 5± Inches Aggregate Base

ENIGEERED FILL (Afe):  Light Gray Silty fine Sand, trace Iron
oxide staining, dense-moist

@ 3 feet, moist to very moist

ENIGEERED FILL (Afe):  Gray Brown Clayey fine Sand, trace
Silt, medium dense-moist

Boring Terminated at 10'
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JOB NO.:   21G135-2

PROJECT:   Proposed Warehouse

LOCATION:   Lake Forest, California

PLATE  B-2
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LABORATORY RESULTS
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DESCRIPTION

DRILLING DATE:   3/12/21

DRILLING METHOD:   Hollow Stem Auger

LOGGED BY:  Jamie Hayward

TEST BORING LOG

SURFACE ELEVATION:   670 feet  MSL L
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INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number
Engineer

Test Hole Radius 4 (in)
Test Depth 10.2 (ft)

Infiltration Test Hole I-1

In
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N
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e
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e
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(m
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)
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ft
)

C
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n
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 in
 

W
a

te
r 

Le
ve

l (
ft

)

A
ve
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g

e 
H

ea
d

 
H

ei
gh

t 
(f

t)

In
fil

tr
a

tio
n 

R
at

e 
  

 Q
 

(in
/h

r)

Initial 8:30 AM 8.20
Final 9:00 AM 8.35
Initial 9:02 AM 8.20
Final 9:32 AM 8.40
Initial 9:34 AM 8.20
Final 10:04 AM 8.40
Initial 10:04 AM 8.20
Final 10:34 AM 8.40
Initial 10:36 AM 8.20
Final 11:06 AM 8.36
Initial 11:08 AM 8.20
Final 11:38 AM 8.36
Initial 11:40 AM 8.20
Final 12:10 PM 8.36
Initial 12:13 PM 8.20
Final 12:43 PM 8.36
Initial 12:45 PM 8.20
Final 1:15 PM 8.35
Initial 1:20 PM 8.20
Final 1:50 PM 8.35
Initial 1:52 PM 8.20
Final 2:22 PM 8.35
Initial 2:26 PM 8.20
Final 2:56 PM 8.35

Per County Standards, Infiltration Rate calculated as follows:

Where: Q = Infiltration Rate (in inches per hour)
∆H = Change in Height (Water Level) over the time interval

r = Test Hole (Borehole) Radius
∆t = Time Interval

Havg = Average Head Height over the time interval

9 30.0 0.15 1.93 0.29

10 30.0 0.15 1.93 0.29

7 30.0 0.16 1.92 0.31

8 30.0 0.16 1.92 0.31

0.31

0.29

0.39

0.39

0.39

0.316 30.0 0.16 1.92

1.93

0.16 1.92

0.20

30.0

1.9030.0

2 30.0 0.20 1.90

1 30.0 0.15

5

Proposed Warehouse
Lake Forest, California
21G135-2
Oscar Sandoval

4 30.0 0.20 1.90

3

11 30.0 0.15 1.93 0.29

12 30.0 0.15 1.93 0.29

)2Ht(r

H(60r)
Q

avg




1 1 



INFILTRATION CALCULATIONS

Project Name
Project Location
Project Number
Engineer

Test Hole Radius 4 (in)
Test Depth 10.2 (ft)

Infiltration Test Hole I-1

In
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H
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t 
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t)

In
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R
at
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(in
/h

r)

Initial 7:55 AM 8.20
Final 8:25 AM 8.25
Initial 8:25 AM 8.20
Final 8:55 AM 8.25
Initial 8:55 AM 8.20
Final 9:25 AM 8.27
Initial 9:25 AM 8.20
Final 9:55 AM 8.27
Initial 9:55 AM 8.20
Final 10:25 AM 8.26
Initial 10:25 AM 8.20
Final 10:55 AM 8.26
Initial 10:55 AM 8.20
Final 11:25 AM 8.26
Initial 11:25 AM 8.20
Final 11:55 AM 8.26
Initial 11:55 AM 8.20
Final 12:25 PM 8.26
Initial 12:25 PM 8.20
Final 12:55 PM 8.25
Initial 12:55 PM 8.20
Final 1:25 PM 8.25
Initial 1:25 PM 8.20
Final 1:55 PM 8.25

Per County Standards, Infiltration Rate calculated as follows:

Where: Q = Infiltration Rate (in inches per hour)
∆H = Change in Height (Water Level) over the time interval

r = Test Hole (Borehole) Radius
∆t = Time Interval

Havg = Average Head Height over the time interval

30.0 0.05 1.98 0.09

3 30.0 0.07 1.97 0.13

Proposed Warehouse
Lake Forest, California
21G135-2
Oscar Sandoval

1

5 30.0 0.06 1.97 0.11

2 30.0 0.05 1.98 0.09

7 30.0 0.06 1.97 0.11

4 30.0 0.07 1.97 0.13

9 30.0 0.06 1.97 0.11

6 30.0 0.06 1.97 0.11

11 30.0 0.05 1.98 0.09

8 30.0 0.06 1.97 0.11

12 30.0 0.05 1.98 0.09

10 30.0 0.05 1.98 0.09

)2Ht(r

H(60r)
Q

avg




1 1 



Sample Description I-1 @ 8.5'
Soil Classification Light Gray to Brown Silty fine Sand

Proposed Warehouse
Lake Forest, California
Project No. 21G135-2
PLATE C- 1
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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: Orange County and Part of Riverside County, 
California
Survey Area Data: Version 14, May 27, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 11, 2018—May 5, 
2018

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

135 Capistrano sandy loam, 
2 to 9 percent slopes

A 0.3 3.7%

142 Cieneba sandy loam, 30 
to 75 percent slopes, 
eroded

D 6.5 71.4%

149 Cropley clay, 2 to 9 
percent slopes, warm 
MAAT, MLRA 19

C 1.7 18.8%

173 Myford sandy loam, 2 to 
9 percent slopes

C 0.2 2.5%

207 Sorrento loam, 2 to 9 
percent slopes, warm 
MAAT, MLRA 19

C 0.3 3.5%

Totals for Area of Interest 9.1 100.0%
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Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Orange County and Part of Riverside County, California

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/13/2021
Page 4 of 4~ 
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PURPOSE 

The objective of this report is to outline an orderly drainage system for the site in accordance with 
the Orange County Hydrology and Hydraulics Manual. Objectives of this report are as follows: 

• Determine the developed, or proposed, site hydrologic conditions, including overland runoff 
rates expected from the 100-year, 24-hour storm event. 

• Validate the design of the proposed underground storm drain conveyance systems and 
provide hydraulic calculations. 

• Provide storm water quality treatment in accordance with MRP NPDES Permit dated 
November 19, 2015. 

 

PROJECT DESCRIPTION 

The project site is located at 26200 Enterprise Way in the City of Lake Forest, Orange County, 
California and is bound by Enterprise Way and commercial developments to the west and other 
residential, commercial, and industrial developments to the north, south and east. The site area is 
8.83 acres and currently consists of one (1) two-story building, parking lot, landscaping, and utilities.  
 
This development proposes to construct an approximately 165,800 SF industrial warehouse with a 
new parking lot, loading dock, landscaping and irrigation, and underground utilities, including new 
storm drain conveyance pipes. 

 

 
 

Location Map 
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METHODOLOGY 

CivilDesign Hydrolgoy software, based on the Orange County Hydrology Manual and Local Drainage 
Manual 2nd Edition, December 2020, was used to estimate the pre- and post- development peak 
stormwater flow rate, time of concentration, and 100-year storm event runoff volume. HydroCAD 
software was used to determine the hydraulic calculations of the proposed storm system, namely 
the storage and ponding capacity. 
 

PROJECT SITE DRAINAGE 

Existing Site Drainage Condition: 
The existing site contains two (2) drainage areas as illustrated in the existing condition hydrology map 
(Appendix 1). Runoff sheet flows and is collected by catch basins across the site before being 
conveyed via storm drain to two (2) existing onsite storm drain manholes, one on the west along 
Enterprise Way and the other on the north end of the site. From there, the runoff outlets to existing 
storm drain facilities in the public right of way, which drain to the nearby Serrano Creek. 
 
 
Proposed Site Drainage Condition: 
The proposed site contains three (3) drainage areas: A, B, and C as illustrated in the proposed 
condition hydrology map (Appendix 1). Drainage areas A and B outlet to the existing storm drain 
manhole on the west and drainage area C outlets to the existing storm drain manhole on the north 
end of the site. The project proposes to surface drain all runoff to curb inlets and route the runoff to 
an underground storage system for each drainage area, controlling discharge to the public storm 
drain. The purpose of this is to reduce the overall discharge from the site by 40% as required by the 
City of Lake Forest. That runoff will also be treated via three (3) modular wetland systems before 
discharging to the public system. The following table shows the drainage management areas 
(DMA’s) and their corresponding detention system: 
 
 

Detention System DMA Area Area (AC) 

A 

1 0.950 

2 0.881 

3 2.373 

4 0.179 

B 

1 0.563 

2 0.334 

3 0.613 

C 
1 0.664 

2 1.877 
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The proposed modular wetland systems were sized to meet treatment requirements. For more 
information, see the separate Water Quality Management Plan (WQMP). 
 

SUMMARY 

The following table summarizes the peak flow rates for the 100-year, 24-hour storm event for the 
pre- and post-development conditions before and after mitigation measures. 
 

Table 1: Peak Flow Rates for Pre- and Post-Development Conditions 

Condition Total Peak Flow Rate (CFS) 

Existing  37.97 

Proposed: Pre-mitigation 47.37 

Proposed: Post-mitigation 21.50 

Percent Difference (%) -54.62% 

 
The post-development hydrology map is included in Appendix 1. Detailed hydrology and hydraulic 
calculations are included in Appendix 3 and Appendix 4, respectively. 
 

CONCLUSION 

The overall hydrology and hydraulics of this site are consistent with the City of Lake Forest and 
County of Orange guidelines for the 100-year, 24-hour storm event. The three (3) proposed modular 
wetland systems meet treatment criteria and the three (3) detention systems downstream mitigate 
the peak flow rate leaving the site by 54.62%, meeting the 40% reduction as required by the City of 
Lake Forest.  
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GRADING OP£RA-S SHALL 8£ CONO/JCTED IN ACCORDANCE IIIT/1 THE RECOIIIIENl)A-5 CONTAINED IN THE 
SOILS INVEST/GA HON REPORT. 1HE SOILS ENGINEER 1111.1. 8£ llfSPONS/BLE FOR 1HE ON S/Tr INSPEC- AND 
OUALJTY CONTROi. FOR THE GRADING OPERA HON. PLAN ll[QU/RfMEN/S AND CONSIRUC- CONTROi. 111TII 
IIESP[CT TO EARTI/W0/11(, SI.OPE STABILITY, SET71.£11£NT, IXMPACUON, ETC., AS SHO'M-1 HEREIN All[ PR0',1f)£{) 
BY THE SOILS ENGINEER. THE CONTRACT0/1 SHALL ll[AD AND 8£ FULLY AWAII[ OF THE SOILS REPORT 8£F()II[ 
STARTING lltYIK. ALL IIIJRK SHALL l/£IT 1HE APPROVAL OF 1HE SOILS ENGINEER. 

S1J/JSEQIJENT TO 1HE COI.IPL£TION OF 1HE W0/11(, 1HE SOILS/GEOTrCHNICAL ENGINEER SHALL SIJ/Jl,/JT A REPORT 
TO 1HE CITY ENGINEER STA TING Tl/AT ALL IIVI/J( HAS BEEN DONE IN ACCORDANCE IIIT/1 1HE 
"CEOTrCHNJCA/. INVEST/GA-• PREPARED BY SOUTHER CA/.IFORNIA CEOTrCHNICAI., DA TED APRIL 7, 2021, FILE 
NO. 21CAJ5-1. 

9. NO/SE-PRODUCING CONSIRUC- AND GRADING OPERA HONS SHALL 8£ LIii/TED TO llrn<'DA IS (MONDAY 
TIIRO/JGH FRIDAY) EXCEPT CITY HWDAIS AND FROII THE HOURS OF 7:30 A.II. TO 6:00 P.11. ALL EQIJIPIIENT 
SHALL 8£ ADEQUA 1FL Y MUmEl) AND 1/AINTAINED. NO CHANGES SHALL 8£ ALLOVrfJJ IIITI/OUT PRIOR WRITTEN 
CONSENT OF 1HE CITY. ALL R<QUESTS FOR CHANCE MUST 8£ //ADE A II/NIJIIJI,/ OF 72 HOURS PRIOR TO THE 
ll[QUEST FOR CHANCE. 

10. IT SHALL 8£ UNDERSTOOD Tl/AT THE TER/1 "CITY ENGINEER" AS USED HEREIN IS THE CITY ENGINEER OF THE 
CITY OF LAKE FOREST OR HIS AUTHORIZED REPRfSENTA HI£. 

NO lltYIK SHALL 8£ DONE ON Tl/IS PRO.£CT PR/0/1 TO A f'll[-CONSTRUCUON CONFERENCE TO 8£ HELD IN 1HE 
ENC1NEERJNG DIIISION. CONTACT THE CITY OF LAKE FOREST ENGINEERING OMS/ON TO ARRANCE FOR THE 
CONFERENCE. 

11. A f'll[-CON57RIJC- CONFERENCE SHALL 8£ SCl/£DUI.ED AT LEAST 711!1 W0/111/NG DAIS IN ADVANCE OF 
COIIIIENCEIJENT OF ANY CONSTRUCUON WORI( FOR THE 1/IPROVEIIEN/S DEIJNEA TED 111TIIIN Tl/IS SET OF PLANS. 
1HE FOI.LOIIING INO/VIDUALS SHALL 8£ IN ATTENDANCE; OWNER/f)EVELOPER, C()NTRACT0/1 (5), CITY ENGINEER, 
ENGINEER, SOILS ENGINEER, C()NSTRUC- INSPECTOR, OR T1IEIR AUTH0/1/ZED REPRESENTA YVES. 

12. 1HE CONTRACTOII SHALL SIJ/Jl,/JT A SCHEDULE OF ALL GRADING OPERA Tl/INS AND RECEJVE APPROVAL OF SAID 
SCl/£DUI.E FROM 1HE CITY ENGIN£ER PRIOR TO OR 1HE DAY OF 1HE f'll[-CONSTRUC- CONFERENCE. 

13. 1HE CONSTRUC- CONTRACTOII AGl/££5, Tl/AT IN ACCORDANCE I/IT// GENERALLY ACCEPTED C()NS7RIJC­
PRAC11CES. TO ASSUI,/£ SOI.£ AND COIIPLETr RfSPONS/BILITY FOR 1HE JOB S/Tr C()//0/f/ONS OUR/NG 1HE 
COURSE OF CONSIRUC- OF 1HE PRO.ECT, INCLIJDING SAFETY OF ALL PERSONS AND PROPERTY; Tl/AT Tl/IS 
ll[OU/RfMENT SHALL 8£ MAO£ TO APPLY CONTINI/OUSI. Y AND NOT 8£ LIii/TED TO l/0/11,/AL WORl<ING HOURS. 

14. 1HE CONTRACTOR SHALL PR0Vlf)£ EMERGENCY TEI.EPI/ONE NUll8ERS FOR PU81./C ll!l'IK5. Al,/f//JLANCE, POIJCE. 
AND RR£ DEPA/1111EN1S AT 1HE JOB S/Tr. 

15. 1HE CONTRACTOII SHALL NOT DISTUf/8 OR DESTROY ANY PERMANfl/T SURl!f:Y POINTS 111TI/OUT 1HE CONSENT OF 
1HE CITY ENGINEER. IN 1HE Ellf:NT IT 8£CD.IIES NfCESSA/IY TO /1£1,/0VE OR DISTUf/8 A l,///NUl,/£NT, 1HE 
PERSON SD DOING SHALL RRST OBTAIN PERIIISS/1/N, IN WRITING, FROII 1HE CITY ENGINEER AND SHALL DEPOSIT 
111TH THE CITY ENGINEER A S/JFFIC/ENT AMOUNT, BASED UPON THE CITY ENGINEER's ESTMIA IE, TO COi£/? THE 
COST OF PREIJMINARY R£FEllENCJNG AND RNAL RELOCA - OF 1HE II//NlJIIENTS. 

16. ALL C()N57RUC- STAKING SHALL 8£ DONE BY A 11£(!J5TEIIED CIVIL ENGINEER OR UCENSED LANO SURVEYOR. 
UPON COI.IPL£TION OF GRADING. THE CONTRACT0/1 SHALL REQUEST THE UCENSED LANO S1J/IVEYOR TO CHECK 
1HE GRADES AND CERTIFY Tl/AT 1HE PADS ARE GRADED TO IIITIIIN ± D.1D FOOT OF FINISH PAD GRAD£ 

11. 1HE CONTRACTOII SHAI.L PRDVlf)£ FOR INGRESS AND £GRESS FOR PR/VA Tr PROPERTY ADJACENT TO 1HE lltll'K 
AREA TIIRO/JGHO/JT 1HE PERI(){) OF CONSTRUC-. 

18. THE CONTRACTOII IS RtSPONS/BlE FOR I/A TCHING EXISTING 51REETS, S/JRROUNDING LANDSCAPt AND OTHER 
1/IPROVEIIENTS, I/IT// A SMOOT// TRANSi- IN GRAD£ A 'IOIDING ANY ABIIUPT OIi APPARENT CHANGES IN 
GRAD£ OR GRDS.S SI.OPE, LOW SPOTS OR HAZARDOUS C()//0/11//NS. 

19. EXISTING CURB AND SIDEWALi( IIITIIIN THE PRO.ECT LIii/iS Tl/AT ARE DAI/AGED OR DISPLACED, EVf:N THOUGH 
1HEY KER£ NOT TO BE REMOVED, SHALL 8£ REPAIREO OIi REPLACED, Ellf:N IF 1HE DAMACE OR DISPLACEI.IENT 
OCCURREJ) PRIOR TO ANY lltl'IK PERFORI,(£[) BY 1HE CONTRACTOR. C()NTRACT0/1 SHALL DOCUMENT COND/­
\,tA PHOTOGRAPHS PR/0/1 TO STA/IT OF CONS7RIJCUON. 

2D. 1HE CONTRACTOII SHAI.L C()//IRO/. DUST BY WA TEii/NG EXPOSED SUlll'ACES AS NEEDED. INCREASED 
WA 1ERING SHALL 8£ ll[QUIREO 'MIEN WIND SPEEDS EXCEED 10 /,/Pl/ OR 'MIEN 0//l[CTED BY THE CITY. 

21. NO PERSON SHALL, 'MIEN HAULING ANY EA/ITH, SAND, GRAVE/., STONE, DEl/11/S, PAPER, OIi ANY OTHER 
SIJBSTANCE 01£1? ANY PIJ8LJC 51REE1S OR OTHER PIJ8LJC PLACE, ALLOW MA TERIA1. TO BLOW OR SPILL OVER 
AND UPON SAID PIJ8LJC OR ADJACENT PR/VA Tr PROPERTY. ALL Lo.ADS LEAVING THE S/Tr SHALL 8£ COIIERED. 

22. THE CONTRACTOII SHALL PRDVlf)£ STA8/UZED CONSIRUC- ENTRANCE TO PREVENT THE TRACKING OF SOIL, 
DUST, MUD, OR CONSTRUC- 0£8R/S ON PIJ8LJC 51REETS. 

23. MUD TRACKED ONTO 51REE1S OR ADJACENT PROPERTIES SHALL 8£ REAIOVED I/IJIEDIA 1FL Y, 51REET SHALL 8£ 
SrEPT IIIT/1 A POflfl1 SYtfEPER (NOT PRESS/JR£ WASHED) AS DIRECTED BY 1HE CITY. 

24. A DISPOSAL S/Tr FOIi ANY OFF-5/Tr HAUL OF DIRT MATERIALS SHALL 8£ APPROVED BY 1HE CITY PRIOR TO 
APPROVAL OF 1HE GRADING PERMIT. 1HE OFF-5/Tr HAUL ROUTr FOR EXCESS DIRT OR CONSIRUC- DEBRIS IS 
SUB,£CT TO APPROVAL OF 1HE CITY ENG1NEEl1. 

25. EXCA VA rt/INS SHALL 8£ AO£QUA 1FL Y SHOIIED, BRACED AND SHEETED SD Tl/AT 1HE EA/IT// 1111.1. NOT Sl./0£ OR 
SETTL£ AND SO Tl/AT ALL EXISTING IMPROVEMENTS OF ANY KIND 1111.1. 8£ FULLY PROTECTED F110M DAI/AGE. 
ANY DAI/ACE l1ES/JL 71NG FROII A LACI( OF ADEQUA Tr SHORING. BRACING AND SHEETING, SHALL 8£ 1HE 
RfSPONS/8/UTY OF 1HE C()NTRACTOII AND 1HE CONTRACTOII SHALL EFITCT NfCfSSA/IY REPA/115 OR 
ll[C//NS7RIJC- AT HIS O'M-1 EXPENSE. IIIIERf: 1HE EXCAVAUON FOR A 1RENCH, SIRUC1IJIIE AND/OR BORING 
OR JACKING PIT IS RVE FEET 0/11,/()/1[ IN DEPT// 1HE CONTRACT0/1 SHALL CONFORltl TO 1HE APPUCA81£ 
CONS7RIJC- SAFETY 0/IDERS OF 1HE DIIIS/ON OF INDUSTIIIAL SAFETY OF 1HE STA Tr OF CAUFO/INIA. 

26. ALL T11ENCI/ES IN EXISTING CITY STREETS SHALL 8£ BACKFILLED AND PAVED KITIIIN 24 HOUflS OF EXCA VA rrDN. 
srm PLA 7£5 11A Y 8£ PLACED OVER 1/NBACKF/LLED TRENCHES BEYOND 1HE 24 HOUR PERIOD IIIT/1 1HE 
SPWF/C APPROVAL OF 1HE CITY ENGINEER. 

21. ALL flE1NFORCED CONC/IETr PIPE SHALL 8£ CLASS m OR BETTE/1, 1/NLESS OTHERKISE NOTED. 

28. OPERA- OF VALVES ON 1HE HIV/NE IIANC/1 WAml DISTIi/CT WAml SISTEI,/ SHALL 8£ PERro/lMED BY WAml 
DISTIi/CT PERSONN£1 1/Nl Y. 
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ARES IIANAGE/1£1/T 
A TIN: CHRISTOP/IER SANFORD 
4615 MACAIITI/IJR COURT, SU/Tr 625 
NEr,P()//T BEACH, CA 92660 
949-892-4911 

' ' . 

KIER ,t IIR/GHT CIVIL ENGINEERS ,t SURVEYORS. INC. 
A TTII: GARRETT ll[ADL£11, P.E. 
2850 COUJER CANYON ROAD 
L/VERIIORE, CA 94551 
925-245-8188 

IIAll!IOT/1 ELECTII/C 
A TIN: CESAR 8£CE/1RJL 
110 E LIBERTY A 1£, 
ANAl/£/II, CA 92801 
114-446-8880 £KT. 255 

I 

. 
' : 

' • 
' 

I 
I 
I 

: 
I 
I 
I 
I 

I I I 

L 

_ _t 

~ I -
-- 'H--

' 

I 

HI/Nml LANDSCAPE 
A TTII: TOIi HA 'YES FILA 3681 
111 FEE ANA STREET 
PLACENUA CA 92810 
114-986-2400 
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IIGA, OFFICE OF ARCH/TECTl111AL DESIGN 
ATIN:CAROUNA PA.I; RA NCARB 
15231 Al.TON Pl<WY /100, 
/RV/NE. CA 92618 
949-341-0924 

DARIN FONG AND AS.SOCIA 7£5 INC. 
CONS/JL TING STRUCTURAL ENC/N££/IS 
A TTII: DA/1/N FONG 
J23D E. IMPERIAL 1/IGHWA Y, SU/Tr 302 
811£A, CA 92821-6141 
114-494-4888 EXT. 40J 
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OMMERCENlRE D 

NOT TO SCALE 

8.000 CY 
12.500 CY 

5.300 CY 

13,300 CY 12,500 CY 

800 CY 

NOTE: THE EARTHWORK QUANnnES LISTED ON THESE PLANS ARE STA TED ONL y 
FDR CALCULA nON OF GRADING AND BUILDING PERMIT FEES. THE CONTRACTOR 
SHALL DETERMINE HIS OIW\I EARTHWORK QUANnnES AND BASE HIS BID 
ACCDRDINGL Y. 

CONSTRUCTION STAKING NOTE: 

FOR ALL STAKING SCHEDULING AND REQUEST FOR 
PROPOSALS PLEASE CONTACT: 
GERRY HAMMOND 
(925) 245-8788 EXT. 2034 ghammond@kierwright.com 

' N 

" 

Know what's below. 
Call before you dig. 

N-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------_,. 
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BUILDING LINE 
CENlERLINE 
COMMUNICATION LINE 
CONCRETE/BLOCK WALL 
CONCRETE CURB 
CONCRETE CURB & GUffiR 
CONTOUR LINE 
OBSCURED CONTOUR LINE 
DRIVEWAY 
EASEMENT LINE 
EDGE Of WA lER/FLOWUNE 
ELECTRIC LINE 
FENCE LINE 
ABER OPTICS LINE 
ARE SER~CE LINE & VAL VE 
GAS LINE-VALVE & MElER 
LOT LINE 
PROPERTY LINE 
SANITARY SEWER LINE-MANHOLE & CLEANOUT 
SIDEWALK 
SPOT ELEVATION 
STORM DRAIN LINE-MANHOLE & CATCH BASIN 
STORM DRAIN LINE-MANHOLE & CATCH BASIN 
STREET LIGHT CONDUIT LINE 
TELEPHONE LINE 
CABLE TELE~SION LINE 
UNKNOYIN UTILITY LINE 
WATER LINE & VALVE 
ACCESSIBLE PARKING SYMBOL 
AREA DRAIN 
AUTOMATIC SPRINKLER RISER 
BACKFLOW PREVENTION ~CE 
ARE DEPARTIMENT CONNECTION 
ARE HYDRANT 
HUB & TACK FOUND 
IRON PIPE FOUND 
POST INDICATOR VALVE 
SURVEY CONTROL POINT 
TRANSFORMER 
TRAFAC SIGNAL POLE 
TRAFFlC SIGN 
TREE 
UTILITY BOX 
WATER VALVE 
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ASPHALT CONCRETE 
AREA DRAJN 
ANGLE PCINT 
AUTO SPRINKLER RISER 
BACK OF CURB 
Bill.LARD 
BOTTOM 
CENTER LINE 
CORNER 
DOUBLE DETECTOR CHECK VALVE 
DOCK 
CONDUIT DUCT BANK 
EAST 
ELECTRIC BOX 
EDGE OF CONCRETE 
ELECTRICAL LINE 
ELECTRICAL MANHOLE 
ELECTRICAL RISER 
ELECTRICAL TRANSFORMER 
ELECTRICAL VAULT 
EXISTING 
ARE DEPARTIMENT CONNECTION 
ARE HYDRANT 
FlRE SE~CE 
GRADE BREAK 
GROUND 
GAS VALVE 
IRRIGATION BOX 
INVERT ELEVATION 
LIP Of GUTTER 
LIGHT 
MANHOLE 
NORTH 
PULL BOX 
PCINT OF CONNECTION 
RIM ELEVATION 
SOUTH 
STORM ORAIN 
STORM ORAIN MANHOLE 
STREET LIGHT 
SANITARY SEWER MANHOLE 
TELEPHONE LINE 
THROUGH 
GRADE BREAK LINE TOE 
GRADE BREAK LINE TOP 
TELEPHONE POLE 
TRANSFORMER 
TOP Of WALL 
TYPICAL 
VAULT 
WEST 
WATER MElER 
WATER RISER 
WATER VALVE 

,. THIS SURVEY WAS PREPARED FROM INFORMATION FURNISHED IN A PRELIMINARY TITLE REPORT, PREPARED BY 
FlRST AMERICAN TITLE INSURANCE COMPANY, DATED AS OF MARCH 26, 2021, ORDER NUMBER 
NCS-1052381-SC, FURNISIHED TO KIER & WRIGHT CML ENGINEERS & SURITTORS, INC BY ALLEN MATKINS 
ON APRIL 7, 2021. NO LIABILITY IS ASSUMED FOR MA ffiRS OF RECORD NOT STA TEO IN SAID REPORT THAT 
MAY AFFECT THE TITLE LINES, OR EXCEPTIONS, OR EASEMENTS OF THE PROPERTY. 

2. ALL DISTANCES AND ELEVATIONS SHOWN HEREON ARE IN FEET ANO DECIMALS THEREOF. 

3. THE TYPES, LOCATIONS, SIZES AND/OR DEPTHS OF EXISTING UNDERGROUND UTILITIES AS SHOWN ON THIS 
TOPOGRAPHIC SURVEY WERE OBTAINED FROM SOURCES OF VARYING RELIABILITY. THE CONTRACTOR IS 
CAUTIONED THAT ONLY ACTUAL EXCAVATION WILL REVEAL THE TYPES, EXTENT, SIZES, LOCATIONS AND 
DEPTHS OF SUCH UNDERGROUND UTILITIES. (A REASONABLE EFFORT HAS BEEN MADE TO LOCATE ANO 
OELINEA TE ALL KNOWN UNDERGROUND UTILITIES). H0\'8£R, THE ENGINEER CAN ASSUME NO RESPONSIBILITY 
FOR THE COMPLETENESS OR ACCURACY OF ITS DELINEATION OF SUCH UNDERGROUND UTILITIES WHICH MAY 
BE ENCOUNTERED, BUT WHICH ARE NOT SHOWN ON THESE DRA\\1NGS. 

4. UTILITY INFORMATION HEREON IS PROGRESS AT THIS TIME. A REQUEST WAS MADE TO TO THE RESPECTIVE 
AGENCIES FOR INFORMATION REGARDING THE LOCATION OF THEIR FACILITIES ON THIS SITE. AS OF 
3-26-2021, THEY HAO NOT RESPONDED WITH THIS INFORMATION. UNTIL 11£ RECEIVE THIS INFORMATION AND 
ARE ABLE TO DELINEATE THESE FACILITIES, ALL PARTIES SIHOULO CONSIDER THIS SURITT AS PRELIMINARY 
WITH REGARDS TO THE LOCATION OF UTILITY FACILITIES. UPON RECEIPT OF THIS INFORMATION KIER & 
WRIGHT WILL UPDATE THIS SURVEY AND REISSUE IT. 

5. BENCHMARK: 

ELEVATIONS SHOWN HEREON ARE BASED ON THE 3 3/4" ALUMINUM BENCHMARK DISK STAMPED 
"3.JJ-18-90" AS DESCRIBED IN THE ORANGE COUNTY PUBLIC WORKS VERTICAL CONTROL DATA SHEET. 

ELEVATION: 705.603 FEET OATUM:NAWBB 

6. BASIS OF BEARINGS: 
THE BEARING OF NORTH 23' 44' 05' \\£ST WAS TAKEN BET\\£EN GPS MONUMENTS NO. 0986 AND 
6742R1PER THE ORANGE COUNTY PUBLIC WORKS HORIZONTAL CONTROL DATA SHEETS. TAKEN FROM THE 
COUNTY OF ORANGE PUBLIC WORKS LAND RECORDS WEB SITE: 
HTTPS: //WWW.OCGIS.COM/OCPW/LANDRECORDS 

7. CORNER RECORD NOTE: 
THE DEVELOPER AND/OR CONTRACTOR SHALL BE RESPONSIBLE FOR THE PREPARATION AND FlLING OF 
PRE-CONSTRUCTION AND POST-CONSTRUCTION CORNER RECORDS FOR ANY MONUMENTS OR PROPERTY 
CORNERS SHOWN HEREON THAT MAY BE DESTROYED DURING IMPR0"1EMENTS TO THE SUB..ECT PROPERTY AS 
DEFlNED IN SECTION 8771 (B) OF THE PROFESSIONAL LAND SURVEYORS ACT. 

8. APN: 610-401-06 

9. THE SUBJECT PROPERTY IS SHOWN ON THE FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) FLOOD 
INSURANCE RATE MAP (FlRM) FOR ORANGE COUNTY, CALIFORNIA, MAP NUMBER 06059C0316J FOR 
COMMUNITY NUMBER 060759 (CITY OF LAKE FOREST), 111TH AN EFFECTIVE DATE OF DECEMBER 3, 2009, AS 
BEING LOCATED IN FLOOD ZONE ·x·. ACCORDING TO FEMA THE OEFlNITlON OF ZONE ·x· IS: AREA OF 
MODERATE FLOOD HAZARD, USUALLY THE AREA BET\\£EN THE LIMITS OF THE 100-YEAR AND 500-YEAR 
FLOODS. 

INFORMATION WAS OBTAINED FROM THE FEMA FLOOD MAP STORE WEBSITE ON MARCH 25, 2021. 

10. THE AERIAL MAPPING WAS PREPARED USING COMPUTER ASSISTED, PHOTOGRAMMETRIC METHODS BY KIER & 
WRIGHT. JOB NUMBER A21532. IN AREAS OF DENSE VEGETATION, ACCURACY OF CONTOURS MAY O~ATE 
FROM ACCEPTED ACCURACY STANDARDS. DATE OF PHOTOGRAPHY 3-8-2021, ORIGINAL COMPILED MAP 
SCALE 1"=20', CONTOUR INTERVAL 1 FOOT. CONTROL SURVEY PERFORMED BY KIER & WRIGHT, LIVERMORE, 
CA. 

11. THIS SITE HAS FIBER OPTIC LINES LOCATED ON OR ADJACENT TO IT. 

PREPARED BY OR UNDER THE SUPERIISION OF 
RYAN M. AMAYA P.LS. 8134 * 
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~ EXIS7/NG C11RB d: LANDSCAPE 1V BE REJ,/(}'8J 

f ~ ; ; ; ; J EX/57/NG 8IJIWING 1V BE OEJIWSHEO 

~---~ EX/SIii/(/ AC PAVEMENT 1V BE REJ,/(}'8J 

[,. ·,: . • ...... I EXISIING CONCIIE1< 1V BE REJ,/(}'8) 

f.v>< · )( ( · ;>(,j EXJSIING WIDSCAPfNG 1V BE R£JI0'8J 

------SAWCUT LINE 

----- PROTECT E~S11NG CONCRETE CURB 

® EX/57/NG 71/ff 711 BE R£JI0'8J 

X X X /JNDEIIGIIOONIJ U11ll71ES 1V BE REJIO',fl) 

--;/'--~~ /JNDEIIGIIOONIJ U11ll71ES 1V BE ABANIJOIIEl} 
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<?> 
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PWG AND CN' £NO 

PROTFCT EX/57/NG ctJNCl/£1F C11RB 

REJ,/(}1£ ctJNCll£1F C/1118 

REMOI£ IIIRIGA "ON d: LANOSC/tP/NG 

REJ,/(}1£ EX/57/NG CATCH BASINS 

90 

0 EX/SIii/(/ FIR£ HITJl?ANT 1V BE R£JI0'8J d: SALVAOOJ 
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0 
~ 
<JJ> 
<i9 
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REJ,/(}1£ ctJNCll£1F 

EX/SIii/(/ CATCH BASIN 1V REMAIN d: BE PR01FC1£1) BY CON1RAC10/I 
DI/RING OfM()/J~ IK/lll( 

EX/SIii/(/ S100,/ DRAIN LINE 1V BE PR01FC1£1) IN Pl.ACE 

EX/SIii/(/ S100,/ DRAIN IIANHOIE 1V BE PR01FC1£1) IN Pl.ACE 

'fJti7l/lf =/d/f J!kREMAIN d: BE PR01FC1£1) BY CONTRACTr/R 

'fJti7l/lf ="Ktr:Jf REMAIN d: BE PR01FC1£1) BY CONTRACTr/R 

'ffJJ!//f lW.Jf#Jll£NT 1V BE R£JIO',fl) BY 71/E U111JTY PER A 

REMOI£ £l£C11/ICAL £CIUIPll£Nrs CONCRETE PADS 

_'.:!, N-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------..J 
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AUTO PARKING 
T.l=6.0 

1/?IJCK IS!£ 
T.l.=8.0 

CONSTRUCTION STAKING NOTE: 

FOR ALL STAKING SCHEDULING AND REQUEST FOR 
PROPOSALS PLEASE CONTACT: 
GERRY HAMMOND 
(925) 245-8788 EXT. 2034 ghammond@kierwrightcom 

60 90 

- 30' 

AUTO PA ',E/,/0/T: 5" PCC 01£11 
12" 9511 R.C. S/JBGHAIJE 

7RUCK PA',E/,/0/T: 6.5" PCC 01£11 
12" 9511 R.C. S/JBGHAIJE 

CONCRETE SIOEWAU<: 4.5" PCC 01£11 
9511 R.C. SIJ8CIIAIJE W/p BAR O 18"0C£W 
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KEYNOTES

GRADING NOTES
EARTHWORK SUMMARY

TOTAL:
NET EXPORT:

FILL:
CUT:

EST. SPOILS FROM FOUNDATION /
FILL FROM EX. ONSITE CONCRETE:
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1. ALL GRADING SHALL BE DONE IN ACCOIIOANCE 111TH 
RECO/t/MENOA ffONS IN THE GEOTECHNICAL AND 

I 

FOIJNDA ffON INVESffGA ffON PREPARED FOIi THIS SITE 
BY SOIJTIIERN CALIFORNIA GEO TECHNICAL. DA TEO APRIL 
1,2021, FILE N0.21G135-1. 

2. CONTRACT0/1 SHALL DETERMINE HIS OIWI EARTH 
QUANffffES AND BASE HIS BID ACCOIIDINGJ. Y. 

J. TOP OF CURB ELEVAffON IS 0.5' ABOVE THE A.C. 
PA '1NG AND SPOT ELEVATIONS ARE TO FINISHED 
SURFACE {UNLESS OTIIERIIISE NOTED}. 

4. COMPACffON TO BE DE7ERMINED USING ASTM D1551, 
LA TEST EDITION LABOIIA TORY TEST PROCEDURE 

5. STOIIM DRAIN DESIGNA TEO AS •so• SHALL BE Cl.ASS Ill 
RCP, SOR 35 PVC OIi HOPE AS STA TEO BELOW. PVC 
AND HOPE PIPES SHALL ONLY BE USED Ill/EN MINIMUM 
COVER REQUIREMENTS ARE MET AS SPECIFIED IN 71/£ 
PVC PIPE BEDDING DETAIL AS SHOIWI ON THESE PLANS. 
SUBSffTUffONS FOIi ANY PIPE 111TH A PARffCULAR 
MATERIAL SPECIFIED ON THIS PLAN SHALL ONLY BE 
MADE 111TH THE WRITTEN APPROVAL OF THE ENG/NEEf1. 

6. STORM DRAIN PIPE SHALL BE: 10" DIAMETER AND 
SMALLER SOR 35 PVC OIi HOPE 111TH RUBBER GASKETS 
MEETING ASTM F47Z 12" DIAMETER TO BE SOR 35 Pi,r;: 
CLASS Ill RCP OIi BLUE SEAL HOPE AS MANUFACTURED 
BY HANCOII 111TH WATER ffGHT JOINTS MEETING ASTM 
F477 AND ASTM DJ212. 15" THROUGH 24' DIAMETERS; 

PIPE TO BE CLASS Ill RCP OIi BLUE SEAL HOPE AS 
SPECIFIED ABOIE PIPES LARGER THAN 24' IN DIAMETER 
SHALL BE CLASS Ill RCP UNLESS OTHERIIISE NOTED. NO 
MATERIAL SUBSffTUffON SHALL BE ALLOWED FOIi 
OIJCffLE IRON PIPE (DIP). 

Z ALL UffLITY STRUCTURES INCLUDING, BUT NOT LIMITED 
TO MANHOLES, CA TC/I BASINS, WATER VALVES, FIRE 
HYDRANTS, TELEPHONE AND ELECTRIC VAULTS, ANO 
PULL BOXES, Tl/A T LIE IIITIIIN THE PUBLIC 
RIGHT-OF-WAY EASEMENTS OR AREAS AFFECTED BY 
llllRK ON THIS PIIO£CT SHALL BE ADJUSTED TO GIIADE 
BY THE CONTRACTOII OIi THE RESPECffVE UffLITY 
COMPANY FOR 1111/CH THE CONTRACTOR IS RESPONSIBLE 
TO AFFECT COORD/NA ff ON. 

8. THE TYPES, LOCATIONS, SIZES ANO/OIi DEPTHS OF 
EXISTING UNOERGIIOUNO UffLlffES AS SHOIWI ON THESE 
IMPROIE:MENT PLANS WEI/£ OBTAINED FROM SOIJRCES 
OF VARYING RELIABIUTY. THE CONTRACTOR IS 
CAUffONEO Tl/AT ONLY ACTUAL EXCA VA ffON IIILL 
REIIEAL THE TYPES, EXTENT, SIZES, LOCA ffONS AND 
DEPTHS OF SUCH UNOEIIGIIOIJNO UffLlffES. A 
REASONABLE EFFOIIT HAS BEEN MADE TO LOCATE ANO 
OEUNEA TE ALL KNOIWI UNOEIIGIIOIJND UTILlffES. 
HOWEVER, THE ENGINEER CAN NOT ASSUME 
RESPONSIBILITY FOIi THE COMPLETENESS OIi ACCURACY 
OF THEIR OELINEA ffON OF SUCH UNOERGIIOUND UffLlffES 
1111/CH MA Y BE ENCOIJNTEREO, BUT ARE NOT SHOIWI ON 
THESE DRAMNCS. 
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9. CONTRACT0/1 SHALL UNCOVER ANO EXPOSE ALL 

--

EX/SffNG UffLITY ANO SEWER UNES Ill/ERE THEY ARE TO 
BE CROSSED, ABOVE OR BELOW, BY THE NEW FACILITY 
BEING CONSTRUCTED IN OIIOER TO VERIFY THE GIIAOE 
ANO TO ASSURE THAT THERE IS SUfflCIENT C/.EARANCE 
PIPE SHALL NOT BE STRUNG NOR TRENCHING 
COMMENCED UNTIL ALL CROSSINGS HA VE BEEN VERIFIED 
FOIi C/.EARANCE. IF THE CONTRACTOR FAILS TO FOLLOW 
THIS PROCEOU/1£, HE IIILL BE SOLELY RESPONSIBLE FOIi 
ANY EXTRA 'IIOIIK OR MATERIAL REQUIRED IF 
MOO/FICA ffONS TO THE OESIGN ARE NECESSARY. 

10. THE CONTRACTOR SHALL SET HIS STRING OIi IIIRE 
THROIJGH AT LEAST THREE GRADE STAKES TO VERIFY 
GRAOE. IF THE STAKES 00 NOT PROO/JC£ A UNIFORM 
GRADE, NOTIFY THE ENGINEER IMMEDIATELY ANO HAVE 
THE GRAOES CHECKED PRIOR TO TRENCHING OR 
PLACEMENT OF CONCRETE. 

11. ADJUSTMENTS TO BUILDING PAO ELEVAffONS OR 
PARKING LOT GRAOES TO ACHIEVE EARTH'IIOIIK 
BALANCE SHALL BE MADE ONLY 111TH APPROVAL OF THE 
ENG/NEEf1. 

12. ALL WORK, ON-SITE ANO IN THE PUBLJC 
RIGHT-OF-WAY, SHALL CONFORM TO THE CITY OF LAKE 
FOREST STANDARDS ANO REQUIREMENTS. 
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NOTE: THE EARTHWORK QUANllllES LISTED ON THESE PLANS ARE STA TEO ONLY 
FOR CALCULATION OF GRADING AND BUILDING PERMIT FEES. THE CONTRACTOR 
SHALL DETERMINE HIS OWN EARTHWORK QUANTITIES AND BASE HIS BID 
ACCORDINGLY. 

AREA BREAKDOWN 

SITE {AC) LANDSCAPE (SF) LANDSCAPE {AC) IMPERVIOUS {SF) 

8.44 40,145 0,92 327,302 
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ASPHAI. T BEJ/11 
81.0CK/RfTAINING WALL 
B/JIUJING llNE 
FLUSH CONC/1£7[ CURB 
CONCl/£7[ CVIIB 
CONCl/£7[ CVIIB CUT 
CONCR£7[ CVIIB .t GUTTER 
CONTOUR llNE 
OR/1£WAY 
EOG£ OF PAVEM£NT 
FCNC£ llNE 
LOT L/Nf 
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0 CONFDRU TO £XJST/NG CURB 

RAINWATER ££ADER 
SIO£WAU( 

STORM ORAIN-MANHOI.£ .t CA TC/I BASIN 
7HRU CVIIB DRAIN 
SPOT REVATION 
TRAfflC SIGN 
1R£f 
UTIUTY BOX 
AR&4 DRAIN 
BACK OF WALK 
B/JIUJING 
B/JIUJING llNE 
CATCH BASIN 
CIEANOUT TO GRAD£ 
CONCR£7[ 
ODOR 
DOWN SPOUT 
DUCTIL£ IRON PIP£ 
EASE/.IENT 
EOG£ OF WALK 
FACE OF B£RM 
FACE OFCI.IRB 
FACE OF WAIL 
RNIS//£D FLOOR 
FLOW llNE 
GRAD£ BREAK 
HltJH POINT 
INV£RT REVA TIO/I 
LOW POINT 
UGI/T 
OV£RFLOW 
PAVfllfNT 
RAINWATER ££ADER 
RIOG£ 
RI/,/ REVA TIO/I 
ROOF DRAIN 
ST0/11,/ DRAIN JUNCTION BOX 
ST0/11,/ DRAIN /.IANHOI.£ 
SWALE 
TOP OF B£RM 
TOP OF CVIIB 
TOP OF WAIL 
TRANSFOR11£11 
TRASH £NCLOSlJR£ 
CONCR£7E S/DfWALK: 4" PCC OV£R 
4• CUSS H AB 

/.IODIJW1 WET1ANlJ SYS7EM 

PLANTER 

0 6" CONCl/£7[ CURB PEN OfTA/1. I ON SH£IT C9.0 

0 6" CONCl/£7[ CURB ,t GUTTER PEN 0£TAIL J ON SH£IT C9.0 

0 LAI/OSCAPc ISi.ANO DRAIN TIIROIJGH GUTTER PEN DETAIL 9 ON C9. 0 

© CATCH BASIN PEN DETAIL 6 ON SHEET C9.0 

© STOIIM DRAIN IIANHO/.£ PER OfTA/1. 10 ON SH£IT C9.0 

0 STOIIM DRAIN CIEANOUT PEN OfTA/1. II ON SH££T C9. 0 

© ACQ S20()J( POWER DRAIN. SE£ /.IANIJFACTUR£R's PLANS FOR SPECIF/CA 1/0NS 

© ADS HOP£ 0£1ENTION SYS7EM PEN ATTACHED AOS PLAN 

0 NOTUSEO 

0 CONSTRlJCT RETAINING WALL PEN OfTA/1. IJ ON SH£IT C9.0 

@ NOTUSEO 

@ BIOCL£AN ST0/11,/WATER BJOFILTRATION SYS7EM PEN 0£TAIL A/CB-I 

® BIOCL£AN ST0/11,/WATER BJOFILTRATION SYS7EM PEN 0£TAIL B/C8.1 

@ BIOCL£AN ST0/11,/WATER BJOFILTRATION SYS7EM PEN 0£TAIL C/C8.1 

0 REJIOVf PA 1H TO STRE£T ANO ll£IIUII.[) CVl/8. CONF0/111 TO £XJS71NG. 

@ ADA RA/IP PEN OfTA/1. 15/C9. I 

0 ADA RA/IP PEN OfTA/1. l6/C9. I 

@ TRUNCATED OOM£S PEN DETAIL 17/C9.I 

@ FLUSH CURB PEN OETAIL 18/C9. I 

@ ACC£SSIBI.£ PARKJNG PEN DETAIL 19/C9. I 

@ ADA RA/IP PEN OfTA/1. 20/C9. I 

ALL STORM DRAIN SPECIFIC INFORMATION 
LOCATED IN SHEET C6.0 

N-------------------------------------------------------------------------------------------------------------------------------------------------------------------------J 
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CONFORM ro EXISTING CURB 

6" CONCIIElE CURB PEI? D£rAIL I ON SHEIT C9.0 

6" CONCIIElE CURB de GI.Jr/ER PEI? 0£rAIL J ON SHEIT C9.0 

LANOSCAP< ISi.ANO ORAIN THROUGH GI/TIER PEI? 0£rAIL 9 ON C9.0 

CA 1CH BASIN PEI? 0£rAIL 6 ON SH£Er C9. 0 

S10RM DRAIN I/AN/IOI.£ PEI? 0£rAIL 10 ON SHEIT C9.0 

S10RM DRAIN CLEANOUr PEI? 0£rAIL 11 ON SHEIT C9.0 

ACO S200I< POr.vl DRAIN. SEE MANI./FACWIIER's PLANS FOIi SPEC/RCA 1/0NS 

ADS HDPE OE1EII/ION SYSTEAI PER A rrACHED AOS PLAN 

NOr USED 

CONSTRUCr R£rAINING WALL PEI? PROf/l£ ON SHEIT C5.2 ANO 0£rAIL IJ ON 
SH£Er C9.o 

NOr USED 

8/0CLEAN Sro/11,/WATER 8/0f//.TRA'f/ON SYSTEAI PEI? 0£rAIL A/CB.I 
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8/0CLEAN Sro/11,/WATER 8/0f//.TRA'f/ON SYSTEAI PEI? 0£rAIL C/CB,1 

RfM(/1/E: PA TH ro STREET ANO R£8/JILO CURB. CONFORII ro EXISTING. 

ADA RAMP PEI? DErAl 15/C9. I 

ADA RAMP PEI? DErAl 16/C9. I 

TRUNCATED 00/1£5 PEI? 0£rAIL 17/C9.I 

FLUSH CURB PEI? OErAIL 18/C9. I 

ACC£SS/BL£ PARKING PEI? DErAl 19/C9. I 

ADA RAMP PEI? DErAl 20/C9.1 
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1. BACKFIWNG ANO CO/,/PACTION FOIi AIL TRENCHES SHAU BE INSPECTED ANO APPROVED BY THE GEOTECHNICAL ENGINEER. 

-I• 0 I 

/ •cC,: / 
! ! 
! ! 
! 

Z CONTRACTOR TO VERIFY AIL EXISTING INVERT ELEVATIONS FOIi STORI.I DRAIN AND SANITARY SEKfJI CONSTRUCTION PRIOR TO ANY 
SITE WORK. All WORK FOR STORM DRAIN ANO SANITARY SEM:R INSTALLATION SHAU BEGIN AT THE DOM/STREAM CONNECTION 
POINT. THIS fl1lL ALLOW FOR ANY NECESSARY AO,JJSTMENTS TO BE MADE PR/OIi TO THE INSTALLATION OF THE ENTIRE UN£ IF THE 
CONTRACTOR FAILS TO BEGIN AT THE DOM/STREAM CONNECTION POINT AND WORKS UPSTREAM, HE SHAU PROCEED AT HIS Ollf'/ 
RISK ANO BE RESPONSIBLE FOIi ANY AO.AJSTMENTS NECESSARY. 

J. ALL WOflK OIi-SiTE AND IN THE PUBLIC RIGHT OF WAY SHALL CONFORM TO THE CITY OF LAKE FOREST STANDARDS ANO 
REOIJIREMENTS 

4. GENERAL CONTRACTOR SHALL CDDRD/NA TE AIL UNDE/1GROUNO UT/UT/ES. PROV/OE 6" MINIMUM 
BETWEEN P/PfS CROSSING ELECTRICAL LINES HOR/ZONTALL Y ANO 12" MINIMUM BErwEEN PARAll£l 
P/PfS CROSSING ELECTRICAL LINES. 

5. UTILITY MA TE/1/ALS ANO T'tPES, MUST BE PER PRMCT REGULATIONS ANO REQUIREMENTS IF APPUCAB1£ ANO NOT /OENTIFIED ON 
THESE PLANS. 

6, WATER LINES SHALL BE 12" MINIMUM ABOVE SANITARY SEM:R UNE AT ALL 
CROSSINGS. 

7. MINIMUM COVER FOR WA rE/1 LINES IS J.O FEET. 

8. Al/NIA/UM COVER FOR FIRE SE/IV/CE LINES IS 4.0 FEET. 

9, SANITARY SEM:R SHALL BE PVC SOR J5 EXCEPT YtHERE D/JCT/1£ IRON P/Pf {DIP) IS NOTED OR AS REQUIRED BY THE LOCAL 
.HJRIS/JICTION. CONTRACTOR SHAU VERIFY REQUIREMENTS PRIOR TO 
PLACING HIS BIO. DUCTILE IRON PIPE {DIP) SI/AIL BE aASS 50. 

10. DOMESTIC WArEl1 LINES i"-J" SHALL BE SCI/EDI/LE 40 PIil; 4• AND ABOVE SI/AIL BE C900 OR 18 PIPE. 

11. FIRE SE/IV/CE LINES 6"-12" SHALL BE C900 OR 14, UNLESS SPECIFIED OTHERfl1SE ON FIRE SHOP ORAfl1NG5. 

! 
! 
! 

I 
I 
I 

I' 
I' 
I ' 
' I 
'I V:'1----- - _,_ i-------- - -

! I 
i ! 

! ! 
! ! 

! ! 

' I 
I 

_ _,__ - -- - - -- - - -- - - -- - - -- - - --
/ 
I 
I 
I 

I I 
I/ 

t,yp) 

L ____ _ 

IV1 

------ --

<::;, 

--
-I 

Cf' _=,,c:.__j 

;-\' 

/~ 

/ ~i;, ,', 
! ' ! ! 

! ! 
! ! 

! 

! 
! 
! 
! 
! 

I cf.-. 
------I 'V 

I A> 
I+- ____:r 

_J 

V 

,I 
\\ 
'I ,, ,, ,, 

! 
! 
! 
! 

! 

\\ 
\\ 
'I ,, ,, 
I 

--· 

! 
! 
! 
! 
! 
! 

! 

\\ 
\\ 
'I ,, ,, 

! 

\\ 
II ,, 
\1 
\\ 

! 
! 
! 
! 

! 

-s-

! 
! 
! 
! 

! 
! 
! 

6\ 
L~y 

:::: 
__ _J\ 

·Y\..., __ c_:J1_,-_r_, _ _,_., 

! 
! 
! 
! 

! 
! 

! 

~s::.\,'--,·c::."'-,"-",11,"~ ) c,if:,, ~-:·,,' ! 

' ! 
! 

/,> 

) 
J 

( 

1. THE UNOEJIGROUNO FIRE PROTECTION SYSTEM SI/OM/ ON THIS ORA fl1NG IS SCHEMA TIC ANO IS NOT INTENOEI) TO BE AN 
INSTAlLATION ORAfl1NG. THIS ORAfl1NG SI/AIL NOT BE USED AS A BASE SHEET FOIi SHOP ORAfl1NGS KITHOUT THE Vr1?ITTEN 
APPROVAL OF THE PREPARER. 

2. THE UNOEJIGROUND FIRE PROTECTION SYSTEM INSTALLER SHAU PREPARE SHOP ORA fl1NGS SHOfl1NG 
AIL INFOIIMA TION REOIJESTED BY THE .AJRIS/JICTIONAL APPROVAL AGENCY, NFPA 13, 24 AND THE LOCAL FIRE MARSHAL 

J. THE UNOEJIGROUND FIRE PROTECTION SYSTEM INSTALLER SHAU SUBMIT SHOP ORA KINGS TO THE 
LOCAL FIRE MARSHAL/BUILDING OFFICIAL AND THE OWNER's REV/EKING AGENT FOR PERMIT AND APPROVAL/ACCEPTANCE. 

4. THE UNOEJIGROUND FIRE PROTECTION SYSTEM INSTALLER SHAU S/JBMIT SHOP ORAfl1NGS TO THE ARCHITECT. ALLOKING TIME 
FOR REVIEW AND ACCEPTANCE, PR/OIi TO START OF lll?RK. REQUIREMENTS FOIi SHOP ORA KINGS SUBMITTAL ARE PER THE 
,JJR/50/CTIONAL APPROVAL AGENCY ANO THE LOCAL FIRE MARSHAL. 

5. SHOP ORAfl1NGS, APPROVED BY THE LOCAL FIRE MARSHAL ANO OM/ER'S REV/Efl1NG AGENT, SI/AIL BE S/JBMITTED BY THE 
UNDERGROUND FIRE PROTECTION SYSTEM INSTAlLER, TO THE ARCHITECT. PRIOR TO REOIJESTING FINAL APPROVAL ANO 
PAYMENT. REQUIREMENTS FOIi SHOP ORAfl1NGS S/JBMITTAL ARE LISTED IN SPECIFICATIONS. 

6, REFER TO THE REQUIREMENTS/REGULATIONS OF THE .AJRIS/JICTIONAL APPROVAL AGENCY AND THE LOCAL FIRE MARSHAL FOR 
UNOERGROIJNO FIRE PROTECTION SYSTEM REQUIREMENTS SPECIF/CATIONS ARE PART OF THE CONTRACT OOCJJMENTS ANO 
APPLIES TO THE GENERAL CONTRACTOR AND THE FIRE PROTECTION SYSTEM INSTALLER. 

7. GENERAL CONTRACTOR IS RESPONSIBl£ FOIi VER/FICA T/ON OF COMPLIANCE OF THE SHOP ORA KINGS TO THE PLANS ANO 
REQUIREMENTS/REGULATIONS OF THE ,JJR/S/JICTIONAL APPROVAL AGENCY ANO THE LOCAL FIRE MARSHAL PRIOR TO 
S/JBAIITTAL. 

8. GENERAL CONTRACTOR SHALL NOT DIV/OE THE UNOERGROIJNO FIRE PROTECTION SYSTEM SCOPE OF WORK BETYEEN 
S/JBCONTRACTORS. 

9. GENERAL CONTRACTOR IS RESPONSIBLE FOR 'IERIFICA TION OF All DIMENSIONS ANO EQUIPMENT LOCATIONS. AU TOMA TIC 
SPR/NKl£R RISER LOCATIONS ARE SHOWN ON ARCHITECTURAL DRAKINGS. 

10. SEE ARCHITECTURAL FLOOR PLANS FOR DIMENSIONED AUTOMATIC SPRINKLER RISER {ASR) LOCA T/ONS. 
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Scale 1 • = 30' 

PROPOSED EXISnNG 

_ _ __ ... n_ ASPHALT BERM 
BUILOING LINE 
CEN7ER LINE 
CONCRE7E CURB 

_.,.----- 300 ..._______.... 

--- ---- ---

-+----+-
£ _, ____ _ 
F9 

"' -rn----

"" -o---N------= 

CONCRE7E CURB & GUTTER 
CONTD/JR LINE 
OR/VE-WAY 
EOGE OF PAVEMENT 
ELEC7RIC LINE 
FFNCE LINE 
FIRE SERVICE & VAL VE 
FIBER OPTICS LINE 
GAS LINE- VAL VE & METER 
GUARD RAIL 

- -----0-- - - ---0--
LOT LINE 
MONUMENT/MONUMENT LINE 
OVERHEAD POWER LINE 
JOINT 7RENCH LINE 

"" 
-,,----

J!PF,.~ - - PERFORA 7EO STORM DRAIN PIPE 
PROPERTY LINE .. . ... -ss- --0--s, SANITARY SEWER-MANHOLE & CLEANDUT 
SIDEWALK .,,,... 

• 300.00 SPOT ELEVATION 
Ill • □ -S0---0--0 STORM DRAIN-MANHOLE & CATCH BASIN 

Tl/RU CURB DRAIN 

• 
_, ____ _ 
-w----M--

7ELEPHONE LINE 
WATER LINE & VALVE -...... o-<;, Q 

A-<;,-

BACKFLOW PREVENTION DEVICE 
ELEC7ROLIER ....... 

+-

• IT] 

-■ AO 
ARV 
AW 
ASR 

BFPO 
BOV 

CATVB 
CTB 
CB 

COTG 
OS 
EB 
ETS 
FF 
FH 
FL 

FOM 
GLM 
GM 
GV 
GA 
IE 
/8 
JP 
LT 

PBMH 
POC 
PIV 
pp 

RKI. 
RW 
RE 

ssco 
SSMH 
SMH 
SM 

SDMH 
SDJB 

SL 
SLB 
TB 

TMH 
TSB 
TSP 
KB 
Kio/ 
WV 

-0-

,f 

[iJ 

= □ 
AD 

ARV 
AVP 
ASR 

BFPD 
BOY 

CATVB 
CTB 
CB 

COTG 
OS 
EB 
ETS 
FF 
FH 
FL 

FOM 
GLM 
GM 
CV 
GA 
IE 
18 
JP 
LT 

PBMH 
POC 
PIV 
pp 

RWL 
R\/P 
RE 

ssco 
SSMH 
SMH 
SM 

SDMH 
SDJB 

SL 
SLB 
1B 

TMH 
TSB 
TSP 
WB 
WM 
WV 

FIRE HYDRANT 
POST IND/CA TOR VAL VE 
POWER POLE/JOINT POLE 
7RANSFORMER 
7RAFFIC SIGN 
unLITY BOX 
AREA ORAIN 
AIR RELEASE VAL VE 
AIR VAL VE POST 
AUTOMA TIC SPRINKLER RISER 
BACKFLOW PREVENTION DEVICE 
BLOWOFF VAL VE 
CABLE 7ELEVISION BOX 
CAL 7RANS BOX 
CATCH BASIN 
CLEANDUT TO GRADE 
OOWN SPOUT 
ELEC7RIC BOX 
ELEC7ROL YS/S 7EST STA nON 
FINISHED FLOOR 
FIRE HYDRANT 
FLOW LINE 
FIBER OPncs MARKER 
GAS LINE MARKER 
GAS METER 
GAS VALVE 
GUY ANCHOR 
INVERT ELEVATION 
/RR/GA TION BOX 
JOINT POWER POLE 
LIGHT 
PAC BELi. MANHOLE 
POINT OF CONNECTION 
POST IND/CA TOR VAL VE 
POWER POLE 
RAIN WA 7ER LEADER 
RELEASE VAL VE POST 
RIM ELEVATION 
SANITARY SEWER CLEANOUT 
SANITARY SEWER MANHOLE 
SPRINT MANHOLE 
SPRINT MARKER 
STORM DRAIN MANHOLE 
STORM DRAIN JUNCTION BOX 
STREET LIGHT 
STREET LIGHT BOX 
7ELEPHONE BOX 
7ELEPHONE MANHOLE 
TRAFFIC SIGNAL BOX 
TRAFFIC SIGNAL POLE 
WATER BOX 
WATER METER 
WATER VALVE 

0 CA 1CH BASIN PER DETAIL 6 ON SHEET C9.0 

0 STORM ORAIN MAI/Ha.E PER DETAIL 10 ON SHEET C9.0 

0 PIPE LINE BACKFILL ANO BEDO/NG PER DETAIL 12 ON SHEET C9.0 

0 SANITARY 5E1lfll CI.EANOUT PER DETAIL IJ ON SHEET C9.0 

0 FIRE H'tDRANT PER IRIIV STANDARD DETAIL 

0 FIRE DEPARTMENT CONN£CTION PER /RIIV STANDARD DETAIL 

0 STORM ORAIN CI.EANOIJT PER DETAIL 11 ON SHEET C9.0 

0 INSTALL WITH OPEN GRATE C01£71 

0 ACO S200K P0',1£/1 ORAIN 

~ ACO SKl-6.JIO CA 1CH BASIN KITH TRASH BUCKET 

0 NOTI/SEO 

~ PROTECT IN PLACE 

~ I/IOCLEAN STORIIWATER 8/0f/LTRATION SYSTEM PER DETAIL A/CB.I 

0 EIIOCLEAN STORIIWATER 8/0f/LTRATION SYSTEM PER DETAIL 8/CB.1 

~ I/IOCLEAN STORIIWATER 8/0f/LTRATION SYSTEM PER DETAIL C/CB.1 

~ ADS HOPE DETENT/0/I S"fSTEM PER ATTACHED ADS PLAN 

NOTE: UT/UT/ES OTHER THAN STORM DRAIN 
TO BE REV/Eflf/J AND APPROVED BY OTHERS 

N-------------------------------------------------------------------------------------------------------------------------------------------------------------------------J 
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STABILIZED CONSTRUCTION ENTRANCE

PROFILE

PLAN

1 DROP INLET SEDIMENT FILTER 3STRAW WATTLE

LIVE STAKE
1"x1" STAKE

2

NOTE:

ISOMETRIC SECTION

5
- 8

-
9
-

6
- 7

-
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EXISTING GROIJNO 

FH.1ER FABRIC 

FR. TER FABRIC 

\. 

" • I 
~"::5. f'& 

.- p~}'.s-. 
L0~::•\& 

"'(~· -t 

r:, 
Ll 

50'MIN. 

12.M/N, 

··-

PUBI.JC RIGHT-OF-WAY 

J'" TO 6" ClJARSE 
AGGREGATE 

~v." 
<· r- '-·" 0-, 

~~i8 
•J if ~· '.:2 
-:::c-,sr: 
2;:::3~ 
"' I ' ui 
D ,, p r7 

--.-, .,,. '~~ ----l '" 0 ,, ::,:~: 
- (.) 

PROV/OE APPROP/1/ATE TRANSITION -~ 
8ETIIWI STAB/lJZEII CONSTRUCTION 

ENTRANCE AND PIJ8lJC RIGHT-OF-WAY 

50'!.IIN, 

JO'MIN. 
PIJ8lJC 

RIGHT-OF-WAY 

----0 NOT TO SCALE 

STRAW ROI.LS /,//JST BE 
PU.CED ALONG SI.OPE 
CONrouRS .dL. 

EACH}K_ _ Tidi_-::_10• 
- : O/Al/£1ER 

. 

0/STANCE AT 

EAGII VERTICAL 
0/STANCE AT 
8' APART 

12•-o• APART 
1'xt'x2'sTAK£S 
AT 4' APART 

(N42i 4'269E 486., 5') CD 
N-42115".lY'E 486.0T 

,._____:c_· - --/ 

_J 

_J 

ADJACENT ROI.LS 
SHALL HGIITL Y ABUT 

INSTAIL STRAW WATTLE 
(SEE OETAl) 

BENCH 
TOE OF 

""-.:SI.OPE 

STRAW WATTLE 
9'x25' EACH 

~ 

• • A 
I 
I 

I 

---+ 
I 

,­
/ 

I 

_I -
I 

I 

, , ------ SPACING DEPENDS OH SOIL 
J-12 TYPE AND SI.OPE STEEPNESS 

SEll/MfNr, ORGANIC MATTER, 
AND NA HVE SffDS ARE 
CAPTURED BElflND THE 
RruS. 

1, STRAW ROI.LS ARE 1ll8ES MADE FRO/I 
STRAW BOUI/D W~OEGIIADABI£ 
NETTING THEY ARE APPIIOX. 6• DIA AND 
20-JO FT LONG. 

2. STRAW ROI.LS TRAP SEll/MfNT AND 
REDUCE SHEET AND RILL EROSION BY 
REDUCING SI.OPE GIIADIENr. INCREASING 
lNFR. TRA TION RA TES AND BY PROOUCJNG 
A FA KWABLE ENWIOHMENT FOR PLANT 
ESTABUSHUENr. 

J. STRAW ROLL INSTALLATION REQUIRES THE 
Pl.ACEA/ENT AND SECURE STAKING OF THE 
WATTLE IN A TRENCH J•-s• DffP, BVT 
NOT TO EXCEED ) OF THE DIAMElER OF 
THE ROLL, OI/G OH CONTOUR. RUNOff 
MUST NOT BE AI.LOIIED TO RUN UNDE/1 
OR AROUND WA T1LE. J 
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GRAVEL FILTER BAG 
CONCRETE BLOCK 

WIRE MESH 

' •, ,:.~ ..., , 
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RUNOFF WATER 
WITI-l SEDIMENT 

SEDIMENT 

-
18" MIN. 
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FILTERED WATER 
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~~~EB 
(2'\_2 ------- g 

r-, 
L.J EB 

EB 
EB 
EB 
EB 
EB 
EB 

STABILIZED CONSTRUCnON 
ENTRANCE 

STRAW WATTLE SEDIMENT 

TRAP /FILTER 

DROP INLET 
SEDIMENT FILTER 

EXISTING CURB 

INLET FILTER 

SOLID WASTE MANAGEMENT 

PER l!M-5 

HAZARDOUS WAST£ MANAGEMENT 

PER l!M-6 

CONCRETE WAST£ MANAGEMENT 

PER l!M-8 

SANITARY/SEPTIC WASTE MANAGEMENT 

PER l!M-9 

STOCKPILE MANAGEMENT 

PER l!M-3 

EROSION & SEDIMENT CONTROL MEASURES 
1, EROSION ANO SEDIMENT CONTROi.. MEASURES SHALL BE EFFECTIVE FOR THE 

DURA TIO/'/ OF CONSTRUCTION. 

2, AFTER THE UNDERGROUND STORM DRAIN SYSTEM IS INSTAllEO. THE CATCH BASINS 
IIILL BE INSTALLED (AS SOON AS PRACTICAL) ANO ROCK BARRIER BAGS 11111. BE 
PLACED AJIOIJNO THOSE CATCH BASINS AS SHOIII'/ ON THE EROSION CONTROi.. (THE 
PLAN) UNTIL THE SITE IS PA 1£0. 

3. SHOUW THE ON-SITE STORM ORA/NS NOT BE INSTALLED COMPLETELY BY OCTOBER 
15, THE CONTRACTOR SHALL CONSTRUCT TEMPORARY SEOIMENT BASINS AT THE 
EXISTING STORM PIPES STUBBED TO THE SITE. 

4. PERSON RESPONSIBlE FOR /MPLEl,/ENTATION OF EROSION AND SEDIMENTATION PLAN. 

NAME· 
ADDRESS: 
TELEPHONE: 

5. THE CONTRACTOR SHALL PLACE 3•-5• COARSE AGGREGATE AS A GRAfil ROADWAY 
(12• MIN. THICK FOR THE FULL 1110TH AND 50 FEET LONG) AT EACH D/W ENTRANCE 
TO SITE. ANY MUD THAT IS TRACKED ONTO PUBUC STREETS SHALL BE REMOVED 
THAT SAME DAY AND AS REQUIRED BY THE CITY OF LAKE FOREST. 

6, ALL EROSION CONTROi.. MEASURES SHALL BE MAINTAINED UNTIL 0/STURBED AREAS 
ARE STABILIZED ANO CHANGES TO THE EROSION AND SEDIMENT CONTROi.. PLAN 
SHALL BE MADE TO MEET FIELD CONOITIONS ONL Y 111TH THE APPROVAL OF OR AT 
THE 0/RECTION OF THE CITY ENGINEER, 

7. ALL PA I/ED AREAS SHALL BE KEPT CLEAR OF EARTH MATERIAL AND DEBl1!S, THE: 
SITE SHALL BE MAINTAINEO SO AS TO MINIMIZE SEDIMENT-LADEN RUN-OFF TO ANY 
STORM DRAINAGE SYSTEM. 

8. THE PLAN COVERS ONLY THE FIRST IIINTER FOI..LOrrlNG GRAOING. PLANS ARE TO BE 
RESUBl,//TTEO FOR CITY APPROVAL PRIOR TO THE SEPTEMBER FIRST OF EACH 
SUBSEQUENT )[AR UNTIL THE SITE IMPROVEMENTS ARE ACCEPTED BY THE CITY. 

9, All EROSION CONTROi.. FACILITIES MUST BE INSPECTED ANO REPAIRED AT THE END 
OF EACH WORKING DAY. 

10. SEDIMENT BASINS SHALL BE CLEANED OUT 'MIENEVER SEDIMENT REACHES THE 
SEDIMENT CLEANOUT LEfil /NO/CA TED ON THE PLANS. 

11, BORROW AREAS AND TEMPORARY STOCKPILES SHALL BE PROTECTED 111TH 
APPROPRIATE EROSION CONTROi.. MEASURES TO THE SATISFACTION OF THE CITY 
ENGINEER, 

12. ALL CUT ANO Fill SI.OPES ARE TO BE PROTECTED TO PREVENT OVERBANK FLOW. 

13. INLETS 'Ml/CH ARE NOT USED IN CONJUNCTION 111TH ROCK BARRIER BAGS OR 
SEDIMENT BASINS SHOULO BE COVERED, OR OTHERrrlSE ADJUSTED TO PREVENT 
INFLOW, UNLESS THE AREA DRAINED IS UNOISTURBED OR STABIUZED. 

14. THE PLAN MAY NOT COVER All THE SITUATIONS THAT ARISE OUR/NG CONSTRUCTION 
DUE TO ANTIC/PA TEO FIELD CONOITIONS. VAR/A TIONS MA Y BE MADE TO THE PLAN IN 
THE: FIELO SUBJECT TO THE APPROVAL OF THE ENGINEER, 

15. DETAILS FOR THE CONSTRUCTION OF FACILITIES ARE SHOIII'/ ON THE PLANS. 

16. THE PLAN IS INTENDEO TO BE USED FOR EROSION CONTROi.. (l/iJ.:l OTHER 
INFORMA TIO/'/ SHOIII'/ HEREIN MAY NOT BE THE MOST CURRENr. SEE SHEET C2 FOR 
OTHER INF0/11,/A nON. 

11. IN CASE OF EMERGENCY, CONTACT THE FOI.LOIIING INOl'IIDUAl: 

NAM£: 
TELEPHONE: 

18. EQUIPMENT AND WORKERS FOR EMERGENCY WORK SHALL BE MADE AVAILABLE AT ALL 
TIMES OUR/NG THE RAINY SEASON. NECESSARY MATERIALS SHALL BE AVAILABLE 
ONSITE OR STOCKPILED AT CONVENIENT LOCATIONS TO FACILITATE RAPID 
CONSTRUCnON OF TEMPORARY DEVICES 'MIEN RAIN IS IMMINENT. 

19, EROSION CONTROi.. DE'IICES SHA/.1 NOT BE MOVED OR MOO/FIED IIITHOUT THE 
APPROVAL OF THE 8/JILOING OFFICIAL 

20. ALL REl,/OVABlE EROSION PROTECTIVE DE'IICES SHALL BE IN PLACE AT THE END OF 
EACH WORKING DAY 'MIEN THE 5-DAY RAIN PROBAB/UTY FORECAST EXCEEDS 40 
PERCENT. 

21. AFTE/1 A RAINSTORM, All SILT AND DEBRIS SHALL BE RE/,/01/ED FROM STREETS, 
CHECK BERUS, ANO BASINS. 

22 GRADED AREAS ON THE PERMITTED AREA PE11JMETER MUST DRAIN AWAY FROM THE 
FACE OF SI.OPES AT THE CONCLUSION OF EACH WORKING DAY. DRAINAGE TO BE 
0/RECTED TOWARD DES/l nNG FAC/LJTIES. 

23. THE: PEIIUITTEE ANO CONTRACTOR SHALL BE RESPONSIBlE ANO SHALL TAKE 
NECESSARY PRECAUTIONS TO PREVENT PUBLIC TRESPASS ONTO AREAS 'MIERE 
IMPOUNDED WATER CREA TES A HAZARDOUS CONO/nON. 

24. THE UNDEllSIGNED Cl'IIL ENG/NEER/QSO SHALL INSPECT THE EROSION CONTROL WORK 
AND ENSURE THAT THE WORK IS IN ACCORDANCE 111TH THE APPROVED PLANS. 

Cl'lll ENG/NEER/QSO SIGNATURE DATE 

N "'"----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------., 
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DMA 1
4.38

DMA 3
2.54

DMA 2
1.51
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DMANo. 

1 

2 

3 

Area (SF) Area (AC) 

190,975 4.38 

65,792 1.51 

110,680 2.54 

( 

Landscape (SF) Landscape (AC) lmperv. (SF) 

17,549 0.4 173,426 

7,947 0.18 57,845 

14,649 0.34 96,031 

r 

lmperv. (AC) TREATMENT VOL. (CF) 

3.98 12,565 

1.33 4,216 

2.2 7,016 

• • . 
• • 
• 
• 

■■■■■■■ 

\ ~I ___ ~ 
& ✓/A-<~~1 

BIOCLEAN MODEL NUMBER 

MWS-L-6-8-9' -5"-V 

MWS-L-4-8-7'-7"-V 

MWS-L-6-8-11'-3"-V-HC 

a 15 30 60 

Scale 1 • = 30' 

TRIBUTARY AREA l//,IITS 

LANDSCAPE AREA 

90 

IUPERVIOUS ROOFTOP DRAINING TO BIO-SWALE 

IUPERVIOUS PAVEMENT DRAINING TD BIO-SWALE 

810-RETEN"ON TREA TUENT AREA 

CONCRETE AREA 

N"------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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SITE SPEC IF IC DATA 
•'RCv[CO MJ\fB,_'"fi l'J .'2"8-0/5 

PR(),jffT ,'"Aid! 2/f200 ENTEJWRISE WAY 

PRO.iffT rOCATION U;:E <ot?ES~ " srqucrul?E m "" ' TF(fA'M.•~'/T REQiJ,'.l?ED 

VOL/!Mf BASff.' (tr) F/OW BA'.i£0 (CFS) 

12565 N/A 

rREAOU[ llr HCL ,'i'IA/iAB!.F ~er; 2A 

PEAK BY~SS REQUIRED {CFS) - 1F AP,°' !CABLE 0,fUNE 

?.'Pf w!TA ,'.[ .'MTEPIAL DIAMtTER 

/,WET PIP£ 689. 1 ! HDPE 24" 

W.ffT P!PE 588./2 HDPE 24" 
PRE/'REA!MEN! fltCF•L IRA T!ON WSC/-/A~,'£ 

;iJM Fl F'!AfK,W 5.'!1.6? f,"97.6;' 6.91.6/ 

SUROCE l~D PEDESTi?/1-~• N/A PEDESTRWI 

>MME &- CCt'Fi? 130·' OPEN P! .. ANTER ,24-· 

l'rITU-NWED¥-. ',"CLUMF (CY) 7.J6 

OR,'c/CE S!ZE (D¾ faVChTS) ?l!.v· 
/.CTES: PPEU/,1/NARY NOT CQR CONS.f'!UC.'/01/. [QR TC VERIFY FIi,/ 
ELEVAM/,,' WAl~ !H/~1(~'£SS TO &.- ':OhF!RM[D wrrr1 STRUCTURAi 
REW!.l+: 

INSTALLATION NOTES 

/ . CONTT/!1CTOR iV PROWX. ,1~L L~iJYI, [OU/PM[NT, lwllIRMLS iV•'[) 
•NCIDENOA/.S R€0L'lf![D TO OFi'/.,')A[; A/ID .'IISIA/.L THE SYSTEM ANO 
APPi.W-::IIANCC5 IN ACCGR:JAIICE W//71 T/.'IS DRAW1N!J MD Tl!i:: 
/M,ViJ,' ACiUl-!1./<S' SFffi/-lCAil()N':i. UNLt.SS DIHlltl+"!St. S/AiliJ ,'/,,' 
M).I/US1CTUR£R"s ,';.,,''NTTMCT. 

' UM'T M.'J.<;r .'lF .'/.'.':TAI .i m ON ! iV/1 1/ASF. MANUrACT//RFR 
_q£';QMMENDS A J•IN,:\#Jlt 5" LEJ,H ROCK BASE UNLESS SPECIF1'ED SY 
171[ PRO.JECT EIIC.'NEEP.. C'),Vf'RAC!OR IS .RESPOl'/5181.£ r'i/4 l'f.l'r!/101/C 
PRO}ECT ENGINEER'S RECO/,,fMt7"9EJ fl/JS[ SPEC/FICAT/0/'IS. 

' CONTT/ACTor/ iV SUPPLY .4,~;J !NS/Hi.. ALL [XTUINAL CONNCCT1i'iG 
,P/P[5, All F/PfS Mus, BE FLUSH YifTH 1NS!DE SURFiCE OF 
CONCRfTE {PIPES CANNOT ,'.'fm(i[J[ BEYOND FLUSH) 1NVCRT or 
O!f/i/_(JW f'l/1:. MUSI m: ;-:.usi/ W!!H /}ISCHI-R/,'l Cl!AMHt/1 /-/_{}{;/c. 

AL[ f'bTS Si-lALL E!E SERED ,t~T[Rrf'J,'/T PER !..IANUlJ,CTURER'S 
.">TA/;fJARD CONI/Fr:rltl/11 1J,-;"A/i. 

5. CONrRACTOR RESPONS,'aLE F0.9 1NSTA~1.A,T/OI/ OF ALL f'/f'£S. R!S£RS, 
M,i,1/i,t',LfS. tND HI-TCi,'£5. CO/I/T?.4CTOR TO USE CRCi.,1 A.'ID/Ofi 
iJf!iCYS TC .lt<ITC/i c::;·1•::,;,5 :r,;,1-1 F/'l!SHED Si.JR."A(I UNLESS SPEC,~~•£[) 
OiHiRWIS£. 

' 'IEC,'EW!ON SUl'f'UEIJ Ali/J ,WSIA!.LW BY OThFiS ALL UNITS Yl!iH 
'IEGEI.4C'(»,' MUST !J4V[ [,•f?!P OR SPF:M /R,'?,'GAllON SUPP/JED AND 
INSTAW7J BY OTll[RS. 

7 CONTRACTOR RESPO/<S!&!.[ FO.f': COWACT/NG CONTECH r-OR ACT/IIAT/0.'I 
,'),• il'l!r. !JANUF/JCT/JfiER'S ;YARRAmY IS 'iOID WlrHOUT PROPER 
ACTi'/.4j!(JN BY A CO.W£C.4 i?E!'RESENf'ATWE. 

GENERAL NOTES 

' ,\IAV!/FAC!URFR TO PR0l1TIF la! I MATF/:NI S ,'JN! FSS ti !HFRW!,',, N(!TFO. 
2. ALL Dl.'JE.'ISK!NS, EL£1-'AWJNS, SPEC/f/CAr/ONS AND C<IPAC1liES A!i'E SUBJ£C/ TO 

Ci'.All'C[. fU'i PR')J[CT SPff!FiC &AW/N,'JS DETAIL/NC EXACT DiM[N':.tON5, WEl0-/G 
AND ACCESSORl£S ,"!.EASE C01l!ACT COI/TECh: 

SITE SP ECIF IC DATA 
7:J .'2413-0ZO 

PROJECT /./AU£ 26200 ENTEfiPR!S£ WAY 

i'r«JJITT WC!\TION 

OMA 2 

TRfATMt-rT REQ/Jlf?ED 

',1'/. /!Mf BASED ((:F) FWW BA'.fO (C>"S) 

42i6 N/A 
TREA0/.1£11; HCL A',:4,'i.48Lt ~<J; 11/K 

PfAX BYPASS REQU,'RED (e::.C-S) . ,F AP.°!_l(.ABLE Or.<UI/E 

?!PE £WA :.E !JArEPIAL DIAMITER 

1M£T f'!{'[ ' 586.62 HDP[ ... . , 
Oi.iiL'T P!PE 586. /2 HDPE 1;, • 

PREJTIEA!MENT IJ!GFiL Toi'AT/ON D!SCi-!AR::[ 

;;1M ELE'fA .'.'C..W 6IIJ.7g f:."93.79 693.79 

S/J"IF/JCE L~D PED£STi?!,M' II/A PED£STfi'!AN 

/:JiA/.IE & CGVcl? 36'¢ OP[/li PU'IT[R N/A 

WFT.'~.'✓.Q!dCO•t V"C!.,'IM[ 0~:-) J./J5 

:.nn:s: PPEl.'M!.~ARY ,WIT COR r.o:,:sOR//CT/0/,/. mR Tr; (0/!FIRM RiM 
EE\'Al'Ot..'. 11-:4L.'.. Tt/li::K~'£$S T'J ;Jc C:OhF!RM£D W/Tri STRUCTURAi. 
REWEI!": 

INSTALLATI ON NOTES 
CO'ITT/ACn!R il'J PPOIA,?C A!! IAW!R, F(J/!/PiiFl.'T, MA7JCRJ.t! ', M:G 
!NC!DE/'iOAJ.S f?£01.J/R[ D TO OffL,'JA[; AND ,'/✓SiA!..L TH[ SYSTEM AND 
APPi!,~Tc/JANff.'i IN AC,~/;.'?.?AI/Cl I/IT// Tl .~S DRAWi/ii': AA:Q TW 
.i1Al/iJ.'ACiUl-!IPS' 5'/-'/:.C.'/-l(;Ail()NS, U/\'Lt.SS 0/Hc.ltl+"/SI:. S/~iliJ :N 
MAl/iX:4C.lJ!?LR'S CONTT/.4CT. 

2. U.'/iT .\/iiST SE /1/STA~LED ON ~fl'll 6ASE MANUi'"ACTURER 
.P.Ee::OMM[N[!S .4 ,\//N,'.W,U 6" LM i. ROCK i/ASE U/;'l[SS SPECIFifD SY 
IHI:. PH{),)/:(.'/ ,',W~Wl:.tl/. C~\Vl.'/Ai."!OH IS i/l:S!-'ONS/1,11: /-(;J< Vi::h'!/-Y/1//,' 
i'ROXCT ENG/.'l[EitS ffCOl,,fMO.DEJ 8/JSE SPEC/F/CAT/0/'IS. 

4. CO'ITRACn!R m .%'PP/ Y A,;:r, W'iOAU AU_ [XTFRNA•. WNNU:!!NG 
1"'!PES. All f'/f'ES MUST SE FLL'SH WfTH i~'S.'DE SURFACE OF 
CONC,7IT[ {PIPES CA/1.'/0T ,"/'/!,//JD£ 8[Y{)ND FLUSH). 1NV£R! O.c 
O'HfWW f'll'E MUST 8E fLUSH W!TH D1SCHJRG£ CH.AMBER FLOCH 
ALL PIPES S!--IALL eE SOLED llAiERrl'J//T PER MAN/JrACTUREf:'S 
S:AIIOA'ID CONIIEC.'iON ,Jc/AIL. 

5. CONTRACTOR RESPDl"S!&!.[ FOf': 1NSTAi..l.AT/O// OF ALL PIPES ~1/D 
I-/A.'C/-1£S. CON/RACTOii ro USt ~'R'JUT AND/OR BRICKS ID /MfCH 
CD\i",?5 W!T.i !'JMSH[D SURrAe::[ LWL[SS S{'[Cfl[D Q'!i/Ei?W'SC. 

6. '/ECITAC'(»,' SUPPUEO ,;,'ID IN:JAi.LW BY 'JTi·IFI.S. ALL UNITS W1TH 
'ifGIT4r10N MUST H4f"£" DI?!," OP S•~PAY IR.'i!/GATKW SUPl'UED AND 
,1,:c;TAUU! RY ()Ti,'[RS 

7. CONTRACTOR RESPOl<S,'al[ F0.9 CONTACTING CDNT[CH FOR ACT/IIAr!O.•! 
O.• U.0-l!C !JANUF~CT/JRERS ,'i,.AR!W!n' IS '/01D Wlr/10/JT PROPER 
AG!i'MO!ON BY A CO.~T£C.'i .<!£P!?£5ENf'ATW£. 

GENERAL NOTES 
,\/;,N!/eAC!!IRFR m PRr!VI.JF ,:,,'/ W.TFl?<f./S /J/li!FSS OTHFRW!.'>'' Nr!TFO. 

2. .4LL 1)/.'J['ISiON:C, 2.EJ-'AT!ONS, SPECIFICAT!O,'JS AND CA?ACm£S AR[ SUBJECT TD 
C/-'.41','CE. FO.~ PR')Jt.Cl SPtC!CiC IJPAW/N,';S DETAIL/NC EXACT DiM[N':.tON5, WE/C!-fTS 
AND ACCESSOR/£5 ,S:_.9,5[ CMTACT COI/TECh: 

SITE SPEC IF IC DATA 
l!J.1248-02:i 

26200 ENTERPRISE WAY 

PROJECT LOCATION 

STi//JCT'Jq£ 1iJ DMA 3 

VOLUME BASE[, (ff) FW'II 8.45:EO (CFS') 

N/A 

TTl."Aol.fll! I.IC/ A'IA,'iACJI.,- ~'Tj 11/K 

PEAK 5YPASS REQu:r.:rn (CFS) - ,F AP,°LK:ABLE 

?!Pi:.. £1<1/A IL !JA/{/1/AL OOMDER 

1ME7 PIP[ ' 689,97 HDPE 

W.L'T P!PE 689.4,' HDPE 

f-'RETREA.'MEN! fl!CFILIR.4T10S l.!!SCHA!i:,'f 

a'/M ELE'!Af:c!I'/ l uD.74 l OG.74 700.74 

S/J"IFACE LOAD PEDEST,?/1,~• II/A PEDESTfi'WI 

r:-tiA!.IE &" W',lfR 20· OPEN flA'IT[ R 

l'rIT'J.NDUED!/.. V':,LUME (CY) FUii 

/.CTES: PR[l.11,///vARY NOT FOR CONSC'!UCT/01'/. [QR TC COt!FIRM RiM 
ELEV.47'0/,,' WAl~ !H,"~l(~'tSS TO &.- ';{YIF!RMED W/Tri STRUCTURAi 
REW!.~·: 

INSTALLATIO N NOTES 

/ . CONTT/ACTOR iV Pf?OL'I{)[ A"L L4iJYI, [/JU/PMC/iT, MAlil?MLS .t¢.D 
•l'li:/i!tNiAI.S W::(}L'/1-!i:/J JO OHWA,'; AM'! ,'1/SiA'./_ /Ht S'fSI.CM A\'!} 
APPU8,fl/,l,/\'(:ES 1.V ACCGRDAIIC[ t,fiH THIS DPAWi/\'.3 MD Tl-!€ 
!M.V/JFAC.UffRS' SPEC.'FICATIONS, UNLESS OTHERtl'!S[ STATED ,'II' 
.i1AI/US',CTURER"s ,';.,,''/\'TR.4CT. 

; . UNIT M,','ST .'lF .'/.'.':TA/ i f)) ON !iVri 1/ASF. MANUFM:TURFR 
!(t.~'Oi'Ml:.NUC: A !.JIN,:'l/J'/,f 5• LHH HOCK iiASl UNLLSS S/'l:.C//-1W t:iY 
171[ PRO.JECT EIIC.'NEEP.. G'J,Vf"R,1C!OR 15 .RESPOl'/5181.£ FCR Vt.l?!FY/1/C 
PRO}ECT Er!G/NffR'S RECOl,,fl,lt7,DE) fl/JS[ SPEC/FICAT/0/'IS. 

4. CONTRACTOR ,c;, SUPPLY .4,~;J !NS/Hi.. Ai..L EXTERNAL CONN[CT11'1G 
P!/-'FS, Al I l'/ffS MU.Or RF f) /!SH Y/i/H ,:\'S!/)F SI/Hrn:r or 
CONCRfTE (Pl1YS CANNO; !'fmii[)[ BEYOND FLUSH) iNVERT or 
ourrww ?!PE MUST [jf F!_USH )NH [)ISCHI-RC[ tl-'.AMBER FLOOR. 
ALL f'b"ES Si-/.4"L ff S£ALEiJ W,,IOoi'//'J,'/T PER MAN/J.9,CTUR£R 'S 
.WA/;fJARD WNI/Fr:ri0/11 •Jr7Ab . 

5. CONrRAC!OR RESPONS,'aLE FOR .iNSTA/..1.A,T/011 OF All PIPES ~ND 
W,Ni,QLfS. CCNTRA"':TOR TC USE cR:JUr AND/01? &RICKS m W-TCh' 
CO\tcRS W!Th' FIMSii!:D SU!?FAC:£ U'/L£S5 Sr-EClr7£D c!lriER',W:£. 

6. '/EGITAC'(»,' SUPPUEO A/if) !NSrAJ.LED BY )ThERS. ALL UNITS Y!iTJ-1 
1/fG[[4;!0N MUSI !..:4V"£" Dl?!P /JR SPRAY IR.'?,'C•'Al•ON SUPPLIED ANO 
.WST~i../.£D BY 011,:ERS. 

7 CONTRACTOR RESPONS!ffa..[ FOi? CO.VOACTING CO,'IT[CH FOR ACT/1/ATIO.'I 
or i.W!I. !JANUfACiUFER's ;vA'?RAMr IS '/01[; WI/HOU.' PROPER 
Ae;r;v.rno.v BY A CO.VTECH REPIIES[NrAr!V[, 

GENE RAL NOTES 
MJ,NUeACWRER TC PROV/iJ[ ,;u W, TEIN-LS UMESS OTH[RW.'5£ NOTEI], 

2. .4!.J. 1)/.'JE'JSi()NS, 2.2'/AT!ONS, SP£C/FICAJ"/ONS AND C<li¾Ci/7£5 A.Rf SUBJECT TO 
Ci'.ANCE ,l:'(!R PROJt.Cl sn,;,r,c DPAW!N(JS DE•AIL!M.~ EX4e::T D1M[N'S!ON'i, WEIC!-HS 
AND ACC[SSOR/£5 F/.9,SE CONTACT COI/TECh: 
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1CONCRETE CURB

WEEP HOLE 2

CONCRETE CURB & GUTTER 3

GUTTER FLARE DETAIL AT CURB 4

5TYPICAL GRADES AT PROP. LINE

DROP INLET
US CONCRETE PRECAST GROUP

6

PIPE BEDDING DETAIL 8
P.V.C. & H.D.P.E.

AND BEDDING DETAIL
PIPE LINE BACKFILL
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DRAWN BY MRF

1" = 30'

EK

LANDSCAPE ISLAND "DRAIN-THRU" GUTTER 9

SECTION A-A

PLAN OF BASE

NOTE

STORM DRAIN MANHOLE 10

CAST IRON COVER CONCRETE BOX

ELEVATION

CONCRETE COVER

STORM DRAIN CLEAN OUT TO GRADE 11

AND BEDDING DETAIL
PIPE LINE BACKFILL

12

NOTES:

CAST IRON COVER CONCRETE BOXCONCRETE COVER

SEWER CLEAN OUT TO GRADE 14

RETAINING WALL 13
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P.C.C. CURB (CLASS A) 

A.C. PA"1NG 

VJ 
w 

BASE ROCK ~ 

SCARIFlED AND RECOMPACTEDISUBGRADE 
PER GEOTECHNICAL REPORT 

• IIUPHOLES TO BE PLACED ON ALL CURBS AND CURB & GUffiR 
WHERE LANDSCAPING SLOPES TOWARD CURB. WEEPHOLES SHALL 
BE PLACED AT 10' O.C. OR AT EACH SCORELINE OF THE CURB. 

-------------,N"'o"'T""To""""s"'cA"'LE=------------10 

CONC. CURB\ 

~ 

r 

• 

I\UP HOLES - PLACED O 10' o.c. 
OR AT EACH SCORLJNE Of CURB 

GL0\\1.INE PVC 1 /2" 
ABOVE PAVEMENT 

--- SCARIFlED AND RECOMPACTED SUBGRADE 
---- PER GEOTECHNICAL REPORT 

SECTION 

~/ 1" PVC PIPE THRU CURB 01 O' o.c. OR AT 
EACH SCORELINE OF CURB 

Q ~ A.C. PAVEMENT .. 
BASE ROCK 7 

L 
ELEVATION 

--------10 NOT TO SCALE 

WEEP HOLES • 

# 4 BARS 
CONllNUOUS 

NQIE;_ 
SCORELINES SHALL BE 
10' o.c. U.O.N. 

TOOLED EDGE 

1· 
60 

1"R [ 

18" 

ROCK BA E 

HOLD A.C. PA"1NG 
UP 1 /8" ABOVE GUffiR 

SCARIFIED SUBGRADE 
(TOP •• -95% RELA 111/E) 

• WEEPHOLES TO BE PLACED ON ALL CURBS AND CURB & GUffiR 
WHERE LANDSCAPING SLOPES TOWARD CURB. WEEPHOLES SHALL 
BE PLACED AT 10' O.C. OR AT EACH SCORELINE OF THE CURB. 

--------10 NOT TO SCALE 

-18" 

AC PA"1NG 

BASE ROCK 

PLAN 

1/2" 

18" 

SECTION A-A 

LEVEL 

PCC CURB 
(CLASS A) 

18" 

SQUARE INLET SEE ffi 

--------10 NOT m SCALE 

PROPERTY 
LINE 

PROPERTY 
LINE 

6"± 

MEET EXISllNG GRADE 

3 

PL HIGHER lliAN LC, 

2 

MAX =111=-. 
1 =111-

1 I' 
' 

.. 

STRAIGHT SLOPE FROM 
PL TO BACK Of CURB 
3: 1 MAX 

-, ., .•• 

1"± 
1'± 

MEET EXISllNG GRADE 

PL LOWER lliAN LC. 

----0 NOT TO SCALE 

A 

B 

r= l 
HEIGHT AS 
REQUIRED 

6" 

I 
DPICAL SECTION 

NOTES : 
1. FRAMES AND GRATES MAY BE SPECIFIED FOR 

PEOESlRIAN OR H20 TRAFAC LOADING. ALL 
GRATES ARE BICYCLE PROOF. OPllONAL GRATE 
LOCKING DEVICE AVAILABLE ON REQUEST SEE 
DRAWING 'LOCK'" ~ PAGE 1-7 Of lHE CENlRAL 
PRECAST CATALOG. CLOSED-MESH GRATES OR 
CAST IRON FRAME AND GRATES ARE AVAILABLE 
ON REQUEST. 

2. FOR SURFACE AND DISCHARGE OPTI~S 
AVAILABLE SEE DRAMNG NO. 'DI-SO' PAGE 1-6 
AND 'DI-00' PAGE 1-5 OF THE CENTRAL 
PRECAST CATALOG. 

3. FRAMES AND GRATES DETAILS SEE PAGES 1-8, 
1-9, AND 1-10 OF THE CENTRAL PRECAST 
CATALOG. 

4. WALL THICKNESSES ON All. D.I.S. CAN BE 
CHANGED UPON REQUEST. 5. 18" MOE 0.I.'S 
REPLACE THE OLD 16• WIDE BOX Bl< &: 11<. 

FRAME SIDE BAR 

GALV. STEEL 
GRATE SEE NOTE 1. 

FRAME ANGLE 

PIPE 

LIFTING HOLE 

FRAME AND GRATE 

ADDlllONAL T. & G. 
JOINT (AS REQUIRED) 

PIPE OPENING CAST-IN 
PER PLANS 

FORM SLOPTED BOTTOM 
ISOMEJBIC IN FIELD IF REQUIRED 

GROUT PIPE 
IN PLACE 

MODEL 
No. 

CP1212 

CP1818 

CP1824 

• CP2424 

CP2430 

CP~OJ0 

CP24J6 

CP3636 

CP2446 

CP3648 

CP4848 

CPC 
MODEL 
NAME 

EK 

CK 

1K' 

2K 

3X 

5K 

1L 

1M 

3L 

3M 

1R 

DROP INLET TABLE 

A B 

IN MM IN MM 

12 300 12 300 

18 45D 18 450 

18 450 24 600 

24 600 24 600 

24 600 30 750 

30 75D 30 75D 

24 600 36 900 

36 900 36 900 

24 600 48 1200 

36 900 48 1200 

48 1200 48 1200 

C 

IN MM 

4 100 

5 125 

5 125 

5 125 • 
5 125 

6 150 

6 150 

6 150 

6 150 

6 150 

6 150 

----0 NOT m SCALE 

DASHED LINE INDICATES --­
CON Dill ON AT A.C. PA"1NG 

--- FlNISHED GRADE OR 
TOP OF A.C. PAl"1NG 

COMPACTED BACKFlLL 
PER SOIL REPORT 
RECOMMENDA llON 

4 T"i,-----Jf;':'·,::'•c;j·~••,. ,-.jl!----- COMPACTED SAND BACKFlLL 
EXCEPT 1'11THIN 10' OF 

0 SUIT 

4" 

BUILDING. BACKFILL 1111TH 
SAME MA TERI AL AS TRENCH 
EXCAVAllON. 

STORM, WATER OR S.S. LINES 

----0 NOT TO SCALE 

A.C. 

A.B. 

3' MIN. IN PAVED AREA 
OR CONC. CAP REQUIRE]~IN. OR CONC. 

CAP REQUIRED 

I 
I COMPACTED 

RCP, SOR 35 PVC, BACKFILL PER 
OR DEPE PIPING. 
SEE STORM DRAlfiECOMMENDAllONS 
PIPING NOTE IN OF SOILS REPORT. 

I GRADING NOTES. 

L' 
li, ....,....,....,....,,....,.-:<tll-----.------~ 

6" 

4" TO 6"----1 

CLEAN SAND OR 
GRAVEL W/ MAX. 
PARTICLE SIZE OF 
1/2" COMPACTED 
10 90"-

BEDDING -'----~~C!l':iim~mj;-

1 

_-'s;-'\ 

l 4. MIN.J 

LIMITS Of CONCRETE 
CAP, IF REQUIRED. 
PAVED AREAS ONLY 

4"-25% 
O.D. MAX. 

---------10 NOT TO SCALE 

P.C.C. CURB & GUTTER 
(CLASS A) 18" 

;7~~~:J+== R = 1/2" 

BASE ROCK 

• 
"' 

SCARIFIED SUBGRADE 
(TOP 8° -95% RELATIVE) 

R - 1" 

6" 

* WEEPHOLES TO BE PLACED ON ALL CURBS & GUTTER 
WHERE LANDSCAPING SLOPES TOWARD CURB. WEEPHOLES 
SHALL BE PLACED AT 10' O.C. OR AT EACH SCORELINE 
OF THE CURB. 

--------10 NOT TO SCALE 

5rANOARD FRAME 
,t COVER 

L 
6" 

VARIES 18' M 

I I 1' 1 ' 

3•-0· 

L 

2·-0· 2'-0" 

1 

L 
6" 

r 

5'-4" 

5'-4" 

I. SANtrARY SEl+ER MANHOLES SHALL 
BE CONSTRUCTED PER APPROWIG 
AGENCY SPECIF/CATIONS ANO 
REQIJIREMENrs. 

2. J' 1.0. NANI/OLES VITI/ 24" HIGH 
CON£5 MAY BE /JS£O IN CASE 
OF SHALLOW COVER IF PRIOR 
APPROVAL IS GI/ANTED BY THE 
APPROWIG AGENCY ENG/NW?. 

A.l'. SURFACE 

2'' UIN. 

PRE-CAST ADJUSTMENr RINGS 

\ -------~ PRE-CASr rAP£RfD SECTION 

CAST IN PLACE CONSTRIJCTION 

----0 NOT TO SCALE 

NOTES: 
1. A RECrANGIJI.AR BOX AS SHOIIN ABDI£ 9/All 8£ I/SEO 

FCII ctEANOIJTS 7//Ar AR£ CAPPED USIN{; A BANll£D 
RIJl/8£R CO/JPU/111 

Z C/IICIJWI 11(})([5 NIE Pfl/M/TTED FCII a£A!KJUTS 7/IA r 
ARC CAPPEO 'MTH A SCR£W lll'f CAP OR OTH£R 
APP//01£D TrK' rK'£HING (;41'£ 

J C/IICIIWI 1/0XCS INSrAllED IN SIIJ£WAU( ARfAS 9/All 
HA 1£ A sa.tD C01£11 WTHOUr Ha.ES. 
APP//01£D C/IICIJWI BOXES ARC: CHIIISTY ~ BOX. 

4. APP//01£D IIECrANQ//.A/1 BOX£S A/IE· 
A) C//11/SrY CONCIIElf PRa/1/Cr BJ BOX YtlTH A BJO 

CONCIIElf l./0 OR A 8JC NETAL I.JO. OR 
BJ Bll(}(J(S PRrWCTS, INC. NO.J liET£II BOX 'MTH A NO.J 

1/btl'Y 1/UTY CONC//flf l./0 OR A NO.J CAST /11(/1/ 
TRAFFIC l./0. OR AN APP//01£D £QI/AL 

5 CONCIIElf l./05 ARC ACCEPTAi/1£ FCII USE IN NON 
l£lflWIAII TRAFFIC~ 'Ml/IE MITAi. l./05 MIJSr 8£ 
USED tl.SE'MIBlf. 

6. All Cl£AN wr BOX l./05 SHAU 8£ NAl1KEIJ 'MTH A 
l£Tlfll "SO" OR THE WIJl1DS "ST0/111 Of/Mr. 

2" MIN. 

C!EAN OUT BOX 
(SEE NOif) 

Wlf' BRANCH FOR 
/NlfllllBJ/A TE 

Cl.£ANOUTS 

BWI.DING 
ROOF DRAIN 

FllljffO GIIADf 

[ PAVING 
SUBGIIAOf 

,,,!,1!11.,,;!=~LJ,ii,i!\_ HANO rAI.IPED 
BACKFlll ro BOK 
R£lA HVE COIIPACTION 

11/SrALL VER1/CALL Y 
ANO cur ro LENGTH 

1/BTH BENO 

- ~ tu11lf ror Ar ct.OSESr JO/Nr ro 
SURFACE 111111 TEIIPOIIARY PLUG. AFTER ALL 
BACKFIil IS COUPIETE ANO SUB-GIIADf NAO£ IN 
AREAS ro BE PAW THE FINAL Rtsa/ PIPE ANO 
BOX SHALL BE INSrAll£/J AS SH0/111. 

----------,N""o""r""r"'o,....,,s""cA""LE.,,...-----------10 

DASHED LINE INDICATES 
CONDlllON AT A.C. PA"1NG 

4• 
TO SUIT 

4• 

FlNISHED GRADE OR 
TOP OF A.C. PAIVNG 

COMPACTED BACKFILL 
PER PROJECT GEOTECHNICAL REPORT 

STORM, WATER OR S.S. LINES 

----0 NOT TO SCALE 

1. A IIECTANQAA/1 BOX AS SHOW/ ABDI£ SHAU 8£ 
1/SED FCII CIEANOIJTS 7/IA TARE CAPPfJJ //SIN{! A FIN/SI/Bl GI/AO£ 
BAN/JfD I/IJI/BER CWPtJllfl 

2 ctRa/lAII 8l»ES AR£ PE/11//TTED FCII QEANWTS 
7/IA TARE CAPPED YtlTH A SC/lfW TM CAP OR 
OTHER APP//01£D TrK' OPfN/NG (;41'£ 

2· 
[ 

' ' ' ' ' 

PAWIG 

S/JBC/1ADf 

J C/IICIJWI BOXES /NSTAl.lB} IN S/OfllAI.K ARfAS 
9/All HAI£ A SOlll} C01£11 'MTHOIJT HIXES. 
APPROl£D cmctJIAR 11(})([5 ARC: /JIR/SrY W BOX 

t APPROl£D IIECrA!/1!/JINI BOXES All£: 

-.---11+-Jt--,,-..-Hl-''-lr-- SCREW 1YPE CAP 
' I 

A) /JIR/SrY CONC//flf PRrWCT BJ BOX 'MTH A 
BJO CONC//flf l./0 OR A 8JC NETA/. I.JO. OR 

2" Ml 

C!EAN OUT BOX 
(SEE NOTE) 

BJ l//10/JKS PRa/1/CTS, INC. NO.J 11£IETI BOX ~ BRANCH FOR 
YtlTH A NO.J I/EA l'Y ourr Cl1ICIIElf l./0 OR INTERl/EDIA TE C/.EANOUTS 
A NO.J CASr /11(1/ IIWFIC I.I[). OR AN 
APP//01£D EOIIAI.. BIJll.0/NG 

i CONC//flf l./05 A/IE ACCEPrAi/1£ FCII IJSE IN NON SEl+ER 
l£I/ICUI.AII IIWFIC AREAS; JIIIH£ MITAi. /.KJS 
MIJSr BE ElS£Ytll01E. 

d All aEAN wr BOX l.lOS 9/All 8£ IIAl1I/EI) YtlTH A 
l£Tlfll "s" OR THE lltll'I) "lrillll'. 

ELEVATION 

HANO WIPED 
BACKFlll ro BOK 
I/El.A HVE CO/iPACHON 

INSrALL VERHCALLY 
ANO cur ro LENGTH 

J--~ 1/BTH BENO 

1/B BENO AT TERMINUS 
ONLY 

TERJIINA TE CLEAN our Ar aosrsr JO/Nr ro 
51/RFACE 'MT/I TEIIPOIIARY PLUG. AFTER ALL 
BACKFlll IS COUPI.ETE ANO SUB-GIIADf NADE IN 
AREAS ro BE PA lfll THE FINAL RISER PIP[ ANO 
BOX SHALL BE /NSrAll£/J AS SHOIIN. 

-------10 NOT TO SCALE 

100 PSF SURCHARGE 

I I I I I I I I 

GUARDRAIL PER ARCHITECTURAL 
PLANS, SEE DETAIL B/A 1. 1 

$ T/GRADE 
PER PIAN 

PAVING AND 
SUBGRADE PER PIAN 

WALL WATER PROOFING 
MATERIAL BY OTHERS--~ 

±12" THICK LAYER OF ¾" 
DRAIN ROCK OR AS REQUIRED 

PER GEOTECHNICAL REPORT 

#4@12"0C VERTICALS-..i; 

..• 

#4@/B"OC HORIZONTALS fl.-c:f,,~..,c 

4 "¢ PERF PIPE WRAPPED WITH 
FILTER SOCK. DRAIN TO DAYLIGHT 

#4@/B"OC TRANSVERSE 

(2) #4 CONT 

• 
MAX HEIGHT 4' 

• 

T GRADE 
PER PIAN 

1' 

( 4 )#4 CONT AT j TOPf--f'lf"-+.'""'---"=!'-----"='----t'-~e=<-'-'==r'-----P 

0.17'CLR 

AGGREGATE BASE PER 
GEOTECHNICAL REPORT 

·• •• 

3.25' 

• .2 . . . 
• ·• • • 

0.25'CLR 

DESIGN PARAMETERS 
DESIGN PARAMETERS 

• SOIL BEARING PRESSURE - 1500 PSF 
• f'c = 2500 PSI 
• Fy = 60,000 PSI 

• SOIL FRICTION = 0.35 
• RETAINED-EQUIVALENT FLUID PRESSURE ACTIVE = 45 PCF 
• PASSIVE PRESSURE = 350 PCF (PER GEOTECH REPORT) 
• SAFETY FACTOR = 1.5 

• 
• 
• 
• 

NO HYDROSTATIC PRESSURE - WALL IS WELL DRAINED 
SEISMIC LOAD OF 1 OH~2 AT . 6H WITH 1. 1 
SAFETY FACTOR AGAINST OVERTURNING AND SLIDING 
LEVEL BACKFILL 
100 PSF SURCHARGE 

------------N-OT~T-o-s-c-ALE~-----------0 

<J <J <J <J <J 

<J <J <J <J <J 

N,._ _________________________________ ,._ _________________________________ ,._ _________________________________ ,._ __________________________________________________________________ .,.., _______ _ 
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SHEET
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SCALE

DESIGNER

JOB NO. A21532

N
O

.
R
EV

IS
IO

N
B
Y

R
EV

IS
IO

N
B
Y

IP
T 

EN
TE

R
PR

IS
E 

B
U

S
IN

ES
S
 C

EN
TE

R
 L

LC
26

20
0 

EN
TE

R
PR

IS
E 

W
A
Y

FO
R

O
F

LA
K
E 

FO
R
ES

T,
C
A
LI

FO
R
N

IA

DRAWN BY MRF

1" = 30'

EK

ACCESSIBLE

15

STANDARD CURB

FLARED GUTTER LIP

ACCESS RAMP WITH FLARES

ACCESSIBLE ACCESS RAMP 16

TRUNCATED DOMES

PLAN

SECTION

17

FLUSH CURB WITH SIDEWALK 18

ACCESSIBLE PARKING 19

ACCESSIBLE ACCESS RAMP 20

PIPE BOLLARD DETAIL 21

a 
C 
0 :~ 
E 
0 

v 
N 
I 
~ -I 
0 

~ , 
~ 
uj 
0 
u 
N 
n 
~ 

" "' ;::-
"' ~ w 
~ 

0 
z 
g 
~ 
rn 
/ 
~ 
0 

~ 
;J-
N 
n 
~ 

N 

5-
N 
0 

J' ttrDE GUTTER AT J •····· ............ ~ 
ACCESS/Bl.£ /IAl,/P IN Ol10£R 

TO 1,/A/NTAIN 2/f GUTTER 
CROSS SLOPE 

2' TRANSITION 

CROSS SLOPE OF I.ANO/NG 
AREA DOES NfJT EXCEED 
2/f IN ANY DIRECTION 

Cl10SS SLOPE OF lANDING 
AllfA DOES NOT EXCEED 
2/f IN ANY DIRECTION 

-------------N-o .. T""T"'o,...,,s""cA""L""E,----------o 

TOP OF RAl,/P 

CROSS SLOPE OF lANDING 6" CONC. CU/18 
AREA DOES NfJT EXCEED 2/f 

IN ANY DIRECTION 

6" CU/18 

CROSS SLOPE OF LANDING 
AREA DOES NfJT EXCEED 2/f 
IN ANY DIRECTION 

Fl.US// CU/18 

TC=PV 

----0 NOT TO SCALE 

D.90"¢ ASE 0.45"¢.lQP 

@ @ @ 0 

NOTE: 
IF A WALK CROSSES 0/1 ADJOINS A 

@ @ @ @ VEHIC/JLA/1 WAY, AND THE WALKING 
SURFACES A/IE NOT SEPAIIATED BY 
CURBS. RAILINGS. 0/1 OTHER ELEMENTS 

@ @ @ BElWEEN THE PEDESTRIAN AREAS AND 
THE VEHICULAR AREAS. THE BOUNDARY 

2.35" BETWEEN THE AREAS SHALL BE DEAN[J) 
APART BY A CONllNUOUS DETECTABLE WA/IN/NG. 

@ @ 

0.20" HIGH 

I TAPER[J) EDGES 

Ti==· ~·=·~==e:=c!:==::;,==-/ MIERE EXPOSED 

---------0 NOT TO SCALE 

Z: \KW-CAD-STANDARDS\DETAILS\ACCESSIBLE\HC12.DWG 

TOOl.£D Jr. CONr. \ 

CONCIIETf WALK SEE XX ~ r"-1 AC OVf/1 AB 
(SEE PA I/ING PW/) 

------------...,.,NO"'T,...,TO""""sc"'A""L""E-----------1O 

10 SQ. INCH ACC£SS/811./TY ~­
SIGN IWTH VAN PARKING SIGN I ~ 

6' MIN. CLEAR 
AT WALKWAYS 

10 SQ. INCH 
ACC£SS/BIUTY SIGN 

2'MIN. 
UNOBS1111/CTED 

AREA (T'IP) 

111/W. STOP 

1111/Tf 

J6",J6" INTERIIA TIONAl 
Stlll/OI. OF ACCESS/8/LITY 

DOU8L£ 4• MD£ 
PAINTED ST/1/PING 

BL/Jf 

2' 

11~1 
9'MIN. 

Bl.I)[ 

NO, 
PARKING-4-----+,~\ I 
8'MIN. C VAN 

5'MIN.@ 
STANDARD 

12· 

9'MIN. 

NOTE: SLOPE NOT TO EXC£Ef) 2Z IN ANY DIRECTION YITHIN 
ACCESS/Bl.£ STAUS ANO ACCESS/Bl.£ LOADING AR!il.S: 

2' MIN. 
UNOBSTRIJCTED 
AR!i1 (T'tP) 

111/W. 
STOP 

1111/Tf 

------------"'.N"'.O":T,-T~O~SC:'A'."'.L":E-----------1O 

?; \KW-CAD-STANDARDS\DETAILS\ACCESSIBLE\HC11.DWG 

Fl.US// CU/18 

TC=PV 

----0 NOT TO SCALE 

4°-0· 

CRO'MIEI) RNJS/1 
CONCRETE RU ANO 
I /2" HIGH DOI,/£ TOP 
TO ORAIN 

6"1 STANOARO wr. 
GAL V. SIEEL PIPE Fll1EJ 
W~ OF 150/ PER 
YARD. PAINT SAFETY lf!LOW 

SI.OPE TOP CONC. 
TO ORAIN AWAY 

CONC SLAB 

-------------No""T-T""o,...,.sc"'A-LE,,,----------1O 

:::L __________________________________________________________________________________________________________________________________________________________________________________ _ 

<J <J <J <J <J 

<J <J <J <J <J 
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SCALE

DESIGNER

JOB NO. A21532

N
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Y
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IS
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Y
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T 
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E 

B
U

S
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S
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E 

W
A
Y

FO
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F

LA
K
E 

FO
R
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T,
C
A
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FO
R
N
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DRAWN BY MRF

1" = 30'

EK

SECTION A

SECTION B

SECTION D

SECTION E

SECTION F

SECTION C

0 
C 

.s 

.s 
E 
a 

" N 
I 

"' 
I 

0 

13.5' 

5' J' 

TRENCH ORA/IV 

'' -,e-·.,-_; ) -e-·.,-_; _; -•-·.,-_; 
• 

6" CURB 
.t G/JrTf/1 PfR 
on J/C9.o 

NEWCONCR£T£ 
PA VEl,/fl/T 
WH£R£ OCCURS 

9' 

7' 

50' 

2J.5' 

NEW CONCRETE 
PAVEl,/fl/T 
WH£R£ OCCURS 

SI.OPE VAJ11£5 
SEE Pt.AN 

6" CURB .t 
G/JrTf/1 PER 
O£T. J/C9.0 

6" CURB .t 
G/JrTf/1 PER 
O£T. J/C9.0 

~~~~~t,.v~(,,8 '"'""~ , 

s· 

,'-1 .-

14.5' 

SI.OPE: VAR/lS 
SEE PIAN 

6" CJJR8 .t 
G/JrTf/1 PfR 
DET. J/C9.0 

6" CJJR8 .t 
G/JrTf/1 PER 
DET. 3/C9.0 

,'-1 .- . • 

9.5' 

., NEW CONCR£T£ 
PAVEMENT 
'Ml£Rf OCG/JRS SI.OPE: VAR/lS 

-·,..1_.,...~;::;.,,.::,,..1_.,...~;::;.,,.::,,..1_.,...~;::;.,,.::,,..1_.,...~;::;.,,.::,-- _0 , ____ , _ SEEPi.AN 

NOT TO SCALE 

J6' 

SI.OPE VA/IJ£S 
SEE PIAN 

NEW CONCRETE 
PAVEMENT 
'Ml£l1f OCCURS 

0 

6" Cl/RB PfR 
OET. T/C9.0 

--------1Nio:0Tr'TO~SCA~LE~-------..Jo 

JS' 

RETAINING WALL PER on TJ/C9.0 

79' 

I 

· ~~%%%~~~~%t~~¼¼~~ 

as· 
~-",-, _____r 

20' 

NEW CONCRETE 
PAVEMENT 
'Ml£l1f OCCURS 

VAR/lS as· - 3.1• .-. ~~%~%~%%~%~%%~~~~'0~, 
SI.OPE VA/IJ£S 

SEE PIAN 

---------;Nio:oTr'TO~SCACALE-;;---------~o 

NEW CONCRETE 
PA 'IEJICNT 
WH£R£ OCCURS 

J2' 

SI.OPE VAi/JES 
SEE Pt.AN 

--------ANio:oTr'TO~sCA;:;-;LE'.'"'"" ________ o 

NEW CONCRETE 
PA VEl,/fl/T 

WH£R£ OCCURS 

665' 

SI.OPE: VAR/lS 
SEE PIAN 

--------/NVOOTT~TOSCA;:;-;LE:---------O 

NEW CONCRETE 
PA VEl,/fl/T 

IIH£R£ OCCURS 

76' 

SI.OPE: VAR/lS 
SEE Pl.AN 

NOT TO SCALE 0 
Tc;,:'.$';, 

6" CURB .t 
G/JrTf/1 PfR 
OET. 3/C9.0 

r 

6" CJJR8 .t 
G/JrTf/1 PER 
O£T. J/C9.0 

NEW CONCRETE 
PA VEl,/fl/T 
Wll£R£ OCCURS 

f 

I 

7' 

ST' 

SI.OPE VA/IJ£S 
SEE Pt.AN 

I 

·. 10'.~~~~~ ;~~~¼~~, 

6" CURB PfR 

on T/C9.0 

8.5' 

f 

I 

I 

-~"~, 

Know what's below. 
Call before you dig. 

<J <J <J <J <J 

<J <J <J <J <J 
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APPENDIX 3 
Hydrology Calculations 
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CIVILD RATIONAL METHOD ANALYSIS: 

EXISTING CONDITION  



       Orange County Rational Hydrology Program

   (Hydrology Manual Date(s) October 1986 & November 1996)

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989‐2018 Version 9.0
  Rational Hydrology Study, Date: 10/11/24  File Name: 
a21532exq10.roc
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 Program License Serial Number 6509

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Rational hydrology study storm event year is   100.0

 Decimal fraction of study above 2000 ft., 600M  =     0.0000
 English Units Used for input data

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      100.000 to Point/Station      101.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Initial subarea data:
 Initial area flow distance =   299.360(Ft.)
 Top (of initial area) elevation =   704.140(Ft.)
 Bottom (of initial area) elevation =   695.940(Ft.)
 Difference in elevation =     8.200(Ft.)
 Slope =    0.02739  s(%)=       2.74
 TC = k(0.304)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    6.107 min.
 Rainfall intensity =      5.517(In/Hr) for a   100.0 year storm



 Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
 Subarea runoff =      2.177(CFS)
 Total initial stream area =        0.440(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      101.000 to Point/Station      102.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =   695.940(Ft.)
 End of street segment elevation =   694.040(Ft.)
 Length of street segment  =   207.470(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  35.000(Ft.)
 Distance from crown to crossfall grade break  =  10.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =   7.000(Ft.)
 Slope from curb to property line (v/hz) =   0.025
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      2.634(CFS)
 Depth of flow =   0.333(Ft.), Average velocity =   2.202(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  10.341(Ft.)
 Flow velocity =   2.20(Ft/s)
 Travel time =    1.57 min.     TC =    7.68  min.
  Adding area flow to street
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Rainfall intensity =      4.839(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.896
 Subarea runoff =      0.859(CFS) for    0.260(Ac.)
  Total runoff =      3.036(CFS) Total area =        0.70(Ac.)
 Area averaged Fm value =    0.020(In/Hr)
 Street flow at end of street =      3.036(CFS)
 Half street flow at end of street =      3.036(CFS)
 Depth of flow =   0.346(Ft.), Average velocity =   2.276(Ft/s)
 Flow width (from curb towards crown)=  10.989(Ft.)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      102.000 to Point/Station      103.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =   694.040(Ft.)
 End of street segment elevation =   693.460(Ft.)
 Length of street segment  =   193.140(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  32.000(Ft.)
 Distance from crown to crossfall grade break  =  10.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.020
 Slope from grade break to crown (v/hz)  =   0.020
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =   7.000(Ft.)
 Slope from curb to property line (v/hz) =   0.025
 Gutter width =   1.500(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      3.402(CFS)
 Depth of flow =   0.429(Ft.), Average velocity =   1.523(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  14.600(Ft.)
 Flow velocity =   1.52(Ft/s)
 Travel time =    2.11 min.     TC =    9.79  min.
  Adding area flow to street
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Rainfall intensity =      4.210(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.896
 Subarea runoff =      0.659(CFS) for    0.280(Ac.)
  Total runoff =      3.695(CFS) Total area =        0.98(Ac.)
 Area averaged Fm value =    0.020(In/Hr)
 Street flow at end of street =      3.695(CFS)
 Half street flow at end of street =      3.695(CFS)
 Depth of flow =   0.438(Ft.), Average velocity =   1.554(Ft/s)
 Flow width (from curb towards crown)=  15.087(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



 Process from Point/Station      103.000 to Point/Station      104.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   687.550(Ft.)
 Downstream point/station elevation =   687.500(Ft.)
 Pipe length  =    58.78(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.695(CFS)
 Given pipe size =     18.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
      0.125(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =      0.073(Ft.)
   Minor friction loss =      0.102(Ft.) K‐factor =   1.50
 Pipe flow velocity =      2.09(Ft/s)
 Travel time through pipe =    0.47 min.
 Time of concentration (TC) =    10.26 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      104.000 to Point/Station      104.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Time of concentration =    10.26 min.
 Rainfall intensity =      4.099(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.896
 Subarea runoff =     10.914(CFS) for    3.000(Ac.)
  Total runoff =     14.609(CFS) Total area =        3.98(Ac.)
 Area averaged Fm value =    0.020(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      104.000 to Point/Station      105.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   687.500(Ft.)
 Downstream point/station elevation =   686.440(Ft.)
 Pipe length  =    90.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    14.609(CFS)
 Given pipe size =     18.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is



      2.272(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =      1.740(Ft.)
   Minor friction loss =      1.592(Ft.) K‐factor =   1.50
 Pipe flow velocity =      8.27(Ft/s)
 Travel time through pipe =    0.18 min.
 Time of concentration (TC) =    10.44 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      200.000 to Point/Station      201.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Initial subarea data:
 Initial area flow distance =   268.000(Ft.)
 Top (of initial area) elevation =   708.240(Ft.)
 Bottom (of initial area) elevation =   696.910(Ft.)
 Difference in elevation =    11.330(Ft.)
 Slope =    0.04228  s(%)=       4.23
 TC = k(0.304)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    5.357 min.
 Rainfall intensity =      5.948(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
 Subarea runoff =      2.614(CFS)
 Total initial stream area =        0.490(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      201.000 to Point/Station      202.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   690.460(Ft.)
 Downstream point/station elevation =   689.930(Ft.)
 Pipe length  =    42.62(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     2.614(CFS)
 Given pipe size =     18.00(In.)
 Calculated individual pipe flow  =     2.614(CFS)
 Normal flow depth in pipe =    5.78(In.)
 Flow top width inside pipe =   16.81(In.)
 Critical Depth =    7.35(In.)
 Pipe flow velocity =      5.34(Ft/s)
 Travel time through pipe =    0.13 min.
 Time of concentration (TC) =     5.49 min.



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      202.000 to Point/Station      202.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Time of concentration =     5.49 min.
 Rainfall intensity =      5.865(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.897
 Subarea runoff =     20.741(CFS) for    3.950(Ac.)
  Total runoff =     23.355(CFS) Total area =        4.44(Ac.)
 Area averaged Fm value =    0.020(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station      202.000 to Point/Station      203.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   689.930(Ft.)
 Downstream point/station elevation =   687.570(Ft.)
 Pipe length  =   201.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    23.355(CFS)
 Given pipe size =     24.00(In.)
 Calculated individual pipe flow  =    23.355(CFS)
 Normal flow depth in pipe =   18.72(In.)
 Flow top width inside pipe =   19.88(In.)
 Critical Depth =   20.61(In.)
 Pipe flow velocity =      8.88(Ft/s)
 Travel time through pipe =    0.38 min.
 Time of concentration (TC) =     5.87 min.
 End of computations, total study area =            8.42 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.
  Note: These figures do not consider reduced effective area
  effects caused by confluences in the rational equation.

  Area averaged pervious area fraction(Ap) = 0.100
 Area averaged SCS curve number (AMC 2) =  75.0
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CIVILD RATIONAL METHOD ANALYSIS: 

PROPOSED CONDITION PRE-MITIGATION  



       Orange County Rational Hydrology Program

   (Hydrology Manual Date(s) October 1986 & November 1996)

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989-2018 Version 9.0
  Rational Hydrology Study, Date: 08/01/24  File Name: A21532PREM.roc
 ------------------------------------------------------------------------
 A21532 ENTERPRISE
 PRE MITIGATION
 Q100
                                                                             

 ------------------------------------------------------------------------

 Program License Serial Number 6509

 ------------------------------------------------------------------------
  *********   Hydrology Study Control Information **********

 ------------------------------------------------------------------------

 Rational hydrology study storm event year is   100.0

 Decimal fraction of study above 2000 ft., 600M  =     0.0000
 English Units Used for input data

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       10.000 to Point/Station       11.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Initial subarea data:
 Initial area flow distance =   277.000(Ft.)
 Top (of initial area) elevation =   703.550(Ft.)
 Bottom (of initial area) elevation =   697.670(Ft.)
 Difference in elevation =     5.880(Ft.)
 Slope =    0.02123  s(%)=       2.12
 TC = k(0.304)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    6.230 min.
 Rainfall intensity =      5.455(In/Hr) for a   100.0 year storm



 Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
 Subarea runoff =      4.647(CFS)
 Total initial stream area =        0.950(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       11.000 to Point/Station       12.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 Top of street segment elevation =   697.670(Ft.)
 End of street segment elevation =   696.620(Ft.)
 Length of street segment  =   115.000(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  13.500(Ft.)
 Distance from crown to crossfall grade break  =   0.500(Ft.)
 Slope from gutter to grade break (v/hz) =  -0.020
 Slope from grade break to crown (v/hz)  =  -0.020
 Street flow is on [2] side(s) of the street 
 Distance from curb to property line  =  10.000(Ft.)
 Slope from curb to property line (v/hz) =   0.025
 Gutter width =   2.000(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      6.555(CFS)
 Depth of flow =   0.231(Ft.), Average velocity =   2.175(Ft/s)
 Note:  depth of flow exceeds top of street crown.
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =  13.500(Ft.)
 Flow velocity =   2.18(Ft/s)
 Travel time =    0.88 min.     TC =    7.11  min.
  Adding area flow to street
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Rainfall intensity =      5.056(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.896
 Subarea runoff =      3.648(CFS) for    0.880(Ac.)
  Total runoff =      8.295(CFS) Total area =        1.83(Ac.)
 Area averaged Fm value =    0.020(In/Hr)
 Street flow at end of street =      8.295(CFS)
 Half street flow at end of street =      4.148(CFS)
 Depth of flow =   0.248(Ft.), Average velocity =   2.389(Ft/s)



 Note:  depth of flow exceeds top of street crown.
 Flow width (from curb towards crown)=  13.500(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       12.000 to Point/Station       13.000
 **** IMPROVED CHANNEL TRAVEL TIME ****
 ______________________________________________________________________
 Upstream point elevation =   696.620(Ft.)
 Downstream point elevation =   695.470(Ft.)
 Channel length thru subarea  =   230.000(Ft.)
  Channel base width =    0.670(Ft.)
 Slope or 'Z' of left channel bank =   0.000
 Slope or 'Z' of right channel bank =   0.000
 Estimated mean flow rate at midpoint of channel =     13.287(CFS)
 Manning's 'N'    = 0.015
 Maximum depth of channel  =    0.670(Ft.)
 Flow(q) thru subarea =     13.287(CFS)
 Depth of flow =   2.897(Ft.), Average velocity =   6.844(Ft/s)
 !!Warning: Water is above left or right bank elevations
 Channel flow top width =    0.670(Ft.)
 Flow Velocity =    6.84(Ft/s)
 Travel time  =    0.56 min.
 Time of concentration =    7.67 min.
 Critical depth =      2.313(Ft.)
 ERROR - Channel depth exceeds maximum allowable depth
  Adding area flow to channel
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Rainfall intensity =      4.842(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.896
 Subarea runoff =      9.930(CFS) for    2.370(Ac.)
  Total runoff =     18.225(CFS) Total area =        4.20(Ac.)
 Area averaged Fm value =    0.020(In/Hr)
 Depth of flow =   3.501(Ft.), Average velocity =   7.767(Ft/s)
 !!Warning: Water is above left or right bank elevations
 ERROR - Channel depth exceeds maximum allowable depth
 Critical depth =      2.844(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       13.000 to Point/Station       14.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****



 ______________________________________________________________________
 Upstream point/station elevation =   693.700(Ft.)
 Downstream point/station elevation =   693.500(Ft.)
 Pipe length  =    60.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    18.225(CFS)
 Given pipe size =     18.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
      4.083(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =      1.806(Ft.)
   Minor friction loss =      2.478(Ft.) K-factor =   1.50
 Pipe flow velocity =     10.31(Ft/s)
 Travel time through pipe =    0.10 min.
 Time of concentration (TC) =     7.77 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       14.000 to Point/Station       14.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =      4.200(Ac.)
 Runoff from this stream =     18.225(CFS)
 Time of concentration =    7.77 min.
 Rainfall intensity =     4.807(In/Hr)
 Area averaged loss rate (Fm) =    0.0200(In/Hr)
 Area averaged Pervious ratio (Ap) = 0.1000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       20.000 to Point/Station       21.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Initial subarea data:
 Initial area flow distance =   106.000(Ft.)
 Top (of initial area) elevation =   698.020(Ft.)
 Bottom (of initial area) elevation =   696.910(Ft.)
 Difference in elevation =     1.110(Ft.)
 Slope =    0.01047  s(%)=       1.05
 TC = k(0.304)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    4.886 min.
 Rainfall intensity =      6.269(In/Hr) for a   100.0 year storm



 Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
 Subarea runoff =      1.012(CFS)
 Total initial stream area =        0.180(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       21.000 to Point/Station       14.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   693.850(Ft.)
 Downstream point/station elevation =   693.500(Ft.)
 Pipe length  =    31.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     1.012(CFS)
 Given pipe size =     12.00(In.)
 Calculated individual pipe flow  =     1.012(CFS)
 Normal flow depth in pipe =    4.24(In.)
 Flow top width inside pipe =   11.47(In.)
 Critical Depth =    5.07(In.)
 Pipe flow velocity =      4.08(Ft/s)
 Travel time through pipe =    0.13 min.
 Time of concentration (TC) =     5.01 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       21.000 to Point/Station       14.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =      0.180(Ac.)
 Runoff from this stream =      1.012(CFS)
 Time of concentration =    5.01 min.
 Rainfall intensity =     6.178(In/Hr)
 Area averaged loss rate (Fm) =    0.0200(In/Hr)
 Area averaged Pervious ratio (Ap) = 0.1000
 Summary of stream data:

 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr)

 1      4.20    18.225      7.77    0.020      4.807
 2      0.18     1.012      5.01    0.020      6.178
 Qmax(1) =
     1.000 *    1.000 *    18.225) +
     0.777 *    1.000 *     1.012) + =      19.012
 Qmax(2) =
     1.286 *    0.645 *    18.225) +
     1.000 *    1.000 *     1.012) + =      16.143

 Total of 2 streams to confluence:



 Flow rates before confluence point:
       18.225       1.012
 Maximum flow rates at confluence using above data:
        19.012       16.143
 Area of streams before confluence:
         4.200        0.180
 Effective area values after confluence:
         4.380        2.890
 Results of confluence:
 Total flow rate =     19.012(CFS)
 Time of concentration =     7.768 min.
 Effective stream area after confluence =      4.380(Ac.)
 Study area average Pervious fraction(Ap) =  0.100
 Study area average soil loss rate(Fm) =    0.020(In/Hr)
 Study area total (this main stream) =       4.38(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       42.000 to Point/Station       42.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Time of concentration =     7.77 min.
 Rainfall intensity =      4.807(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.896
 Subarea runoff =      7.957(CFS) for    1.880(Ac.)
  Total runoff =     26.969(CFS) Total area =        6.26(Ac.)
 Area averaged Fm value =    0.020(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       14.000 to Point/Station       15.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   693.500(Ft.)
 Downstream point/station elevation =   686.600(Ft.)
 Pipe length  =   631.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    26.969(CFS)
 Given pipe size =     18.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
     40.104(Ft.)  at the headworks or inlet of the pipe(s)



  Pipe friction loss =     41.579(Ft.)
   Minor friction loss =      5.425(Ft.) K-factor =   1.50
 Pipe flow velocity =     15.26(Ft/s)
 Travel time through pipe =    0.69 min.
 Time of concentration (TC) =     8.46 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       14.000 to Point/Station       15.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 1
 Stream flow area =      6.260(Ac.)
 Runoff from this stream =     26.969(CFS)
 Time of concentration =    8.46 min.
 Rainfall intensity =     4.578(In/Hr)
 Area averaged loss rate (Fm) =    0.0200(In/Hr)
 Area averaged Pervious ratio (Ap) = 0.1000

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       30.000 to Point/Station       31.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Initial subarea data:
 Initial area flow distance =   304.000(Ft.)
 Top (of initial area) elevation =   698.020(Ft.)
 Bottom (of initial area) elevation =   693.900(Ft.)
 Difference in elevation =     4.120(Ft.)
 Slope =    0.01355  s(%)=       1.36
 TC = k(0.304)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    7.073 min.
 Rainfall intensity =      5.072(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.896
 Subarea runoff =      2.546(CFS)
 Total initial stream area =        0.560(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       31.000 to Point/Station       32.000
 **** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
 ______________________________________________________________________



 Top of street segment elevation =   693.900(Ft.)
 End of street segment elevation =   691.220(Ft.)
 Length of street segment  =   167.000(Ft.)
 Height of curb above gutter flowline  =    6.0(In.)
 Width of half street (curb to crown)  =  56.000(Ft.)
 Distance from crown to crossfall grade break  =  18.000(Ft.)
 Slope from gutter to grade break (v/hz) =   0.035
 Slope from grade break to crown (v/hz)  =   0.035
 Street flow is on [1] side(s) of the street 
 Distance from curb to property line  =   7.500(Ft.)
 Slope from curb to property line (v/hz) =   0.050
 Gutter width =   1.500(Ft.)
 Gutter hike from flowline =  2.000(In.)
  Manning's N in gutter =  0.0150
  Manning's N from gutter to grade break =  0.0150
  Manning's N from grade break to crown =  0.0150
 Estimated mean flow rate at midpoint of street =      3.200(CFS)
 Depth of flow =   0.366(Ft.), Average velocity =   3.234(Ft/s)
 Streetflow hydraulics at midpoint of street travel:
 Halfstreet flow width =   7.187(Ft.)
 Flow velocity =   3.23(Ft/s)
 Travel time =    0.86 min.     TC =    7.93  min.
  Adding area flow to street
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Rainfall intensity =      4.749(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.896
 Subarea runoff =      1.242(CFS) for    0.330(Ac.)
  Total runoff =      3.788(CFS) Total area =        0.89(Ac.)
 Area averaged Fm value =    0.020(In/Hr)
 Street flow at end of street =      3.788(CFS)
 Half street flow at end of street =      3.788(CFS)
 Depth of flow =   0.384(Ft.), Average velocity =   3.365(Ft/s)
 Flow width (from curb towards crown)=   7.709(Ft.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       32.000 to Point/Station       32.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000



 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Time of concentration =     7.93 min.
 Rainfall intensity =      4.749(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.896
 Subarea runoff =      1.405(CFS) for    0.330(Ac.)
  Total runoff =      5.192(CFS) Total area =        1.22(Ac.)
 Area averaged Fm value =    0.020(In/Hr)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       32.000 to Point/Station       15.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   689.270(Ft.)
 Downstream point/station elevation =   686.600(Ft.)
 Pipe length  =   173.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     5.192(CFS)
 Given pipe size =     12.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
      2.021(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =      3.673(Ft.)
   Minor friction loss =      1.018(Ft.) K-factor =   1.50
 Pipe flow velocity =      6.61(Ft/s)
 Travel time through pipe =    0.44 min.
 Time of concentration (TC) =     8.37 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       32.000 to Point/Station       15.000
 **** CONFLUENCE OF MINOR STREAMS ****
 ______________________________________________________________________
 Along Main Stream number: 1 in normal stream number 2
 Stream flow area =      1.220(Ac.)
 Runoff from this stream =      5.192(CFS)
 Time of concentration =    8.37 min.
 Rainfall intensity =     4.606(In/Hr)
 Area averaged loss rate (Fm) =    0.0200(In/Hr)
 Area averaged Pervious ratio (Ap) = 0.1000
 Summary of stream data:

 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr)



 1      6.26    26.969      8.46    0.020      4.578
 2      1.22     5.192      8.37    0.020      4.606
 Qmax(1) =
     1.000 *    1.000 *    26.969) +
     0.994 *    1.000 *     5.192) + =      32.131
 Qmax(2) =
     1.006 *    0.990 *    26.969) +
     1.000 *    1.000 *     5.192) + =      32.043

 Total of 2 streams to confluence:
 Flow rates before confluence point:
       26.969       5.192
 Maximum flow rates at confluence using above data:
        32.131       32.043
 Area of streams before confluence:
         6.260        1.220
 Effective area values after confluence:
         7.480        7.416
 Results of confluence:
 Total flow rate =     32.131(CFS)
 Time of concentration =     8.457 min.
 Effective stream area after confluence =      7.480(Ac.)
 Study area average Pervious fraction(Ap) =  0.100
 Study area average soil loss rate(Fm) =    0.020(In/Hr)
 Study area total (this main stream) =       7.48(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       15.000 to Point/Station       16.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   686.600(Ft.)
 Downstream point/station elevation =   686.440(Ft.)
 Pipe length  =    62.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    32.131(CFS)
 Given pipe size =     24.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
      3.527(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =      1.250(Ft.)
   Minor friction loss =      2.436(Ft.) K-factor =   1.50
 Pipe flow velocity =     10.23(Ft/s)
 Travel time through pipe =    0.10 min.
 Time of concentration (TC) =     8.56 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       40.000 to Point/Station       41.000
 **** INITIAL AREA EVALUATION ****
 ______________________________________________________________________



 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Initial subarea data:
 Initial area flow distance =   152.000(Ft.)
 Top (of initial area) elevation =   704.050(Ft.)
 Bottom (of initial area) elevation =   701.210(Ft.)
 Difference in elevation =     2.840(Ft.)
 Slope =    0.01868  s(%)=       1.87
 TC = k(0.304)*[(length^3)/(elevation change)]^0.2
 Initial area time of concentration =    5.027 min.
 Rainfall intensity =      6.168(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
 Subarea runoff =      3.652(CFS)
 Total initial stream area =        0.660(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       41.000 to Point/Station       42.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   697.000(Ft.)
 Downstream point/station elevation =   687.570(Ft.)
 Pipe length  =   584.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.652(CFS)
 Given pipe size =     15.00(In.)
 Calculated individual pipe flow  =     3.652(CFS)
 Normal flow depth in pipe =    7.01(In.)
 Flow top width inside pipe =   14.97(In.)
 Critical Depth =    9.27(In.)
 Pipe flow velocity =      6.49(Ft/s)
 Travel time through pipe =    1.50 min.
 Time of concentration (TC) =     6.53 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       42.000 to Point/Station       42.000
 **** SUBAREA FLOW ADDITION ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00



 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Time of concentration =     6.53 min.
 Rainfall intensity =      5.312(In/Hr) for a   100.0 year storm
 Effective runoff coefficient used for area,(total area with modified
 rational method)(Q=KCIA) is C = 0.897
 Subarea runoff =     11.588(CFS) for    2.540(Ac.)
  Total runoff =     15.240(CFS) Total area =        3.20(Ac.)
 Area averaged Fm value =    0.020(In/Hr)
 End of computations, total study area =           10.68 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.
  Note: These figures do not consider reduced effective area
  effects caused by confluences in the rational equation.

  Area averaged pervious area fraction(Ap) = 0.100
 Area averaged SCS curve number (AMC 2) =  75.0



 

26200 Enterprise Way, Lake Forest | Ares Management   Kier + Wright | Page 9 

 

 

 

 

 

CIVILD RATIONAL METHOD ANALYSIS: 

PROPOSED CONDITION POST-MITIGATION 

  



       Orange County Rational Hydrology Program

   (Hydrology Manual Date(s) October 1986 & November 1996)

  CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989‐2018 Version 9.0
  Rational Hydrology Study, Date: 10/15/24  File Name: 
A21532POSTM.roc
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
 A21532 ENTERPRISE
 POST MITIGATION
 Q100
  
 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Program License Serial Number 6509

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  *********   Hydrology Study Control Information **********

 ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

 Rational hydrology study storm event year is   100.0

 Decimal fraction of study above 2000 ft., 600M  =     0.0000
 English Units Used for input data

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       15.000 to Point/Station       15.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Rainfall intensity =      4.577(In/Hr) for a   100.0 year storm
 User specified values are as follows:
 TC =   8.46 min.  Rain intensity =       4.58(In/Hr)
 Total area =         4.38(Ac.)  Total runoff =     10.01(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       15.000 to Point/Station       16.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****



 ______________________________________________________________________
 Upstream point/station elevation =   689.420(Ft.)
 Downstream point/station elevation =   686.600(Ft.)
 Pipe length  =   631.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    10.010(CFS)
 Given pipe size =     18.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
      3.656(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =      5.728(Ft.)
   Minor friction loss =      0.747(Ft.) K‐factor =   1.50
 Pipe flow velocity =      5.66(Ft/s)
 Travel time through pipe =    1.86 min.
 Time of concentration (TC) =    10.32 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       15.000 to Point/Station       16.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 1
 Stream flow area =      4.380(Ac.)
 Runoff from this stream =     10.010(CFS)
 Time of concentration =   10.32 min.
 Rainfall intensity =     4.086(In/Hr)
 Area averaged loss rate (Fm) =    0.0200(In/Hr)
 Area averaged Pervious ratio (Ap) = 0.1000
 Program is now starting with Main Stream No. 2

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       33.000 to Point/Station       33.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Rainfall intensity =      4.577(In/Hr) for a   100.0 year storm
 User specified values are as follows:
 TC =   8.46 min.  Rain intensity =       4.58(In/Hr)
 Total area =         1.51(Ac.)  Total runoff =      3.71(CFS)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



 Process from Point/Station       33.000 to Point/Station       16.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   686.790(Ft.)
 Downstream point/station elevation =   686.600(Ft.)
 Pipe length  =    74.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     3.710(CFS)
 Given pipe size =     12.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
      1.132(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =      0.802(Ft.)
   Minor friction loss =      0.520(Ft.) K‐factor =   1.50
 Pipe flow velocity =      4.72(Ft/s)
 Travel time through pipe =    0.26 min.
 Time of concentration (TC) =     8.72 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       33.000 to Point/Station       16.000
 **** CONFLUENCE OF MAIN STREAMS ****
 ______________________________________________________________________
 The following data inside Main Stream is listed:
 In Main Stream number: 2
 Stream flow area =      1.510(Ac.)
 Runoff from this stream =      3.710(CFS)
 Time of concentration =    8.72 min.
 Rainfall intensity =     4.498(In/Hr)
 Area averaged loss rate (Fm) =    0.0200(In/Hr)
 Area averaged Pervious ratio (Ap) = 0.1000
 Summary of stream data:

 Stream  Area  Flow rate      TC     Fm       Rainfall Intensity
  No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr)

 1      4.38    10.010     10.32    0.020      4.086
 2      1.51     3.710      8.72    0.020      4.498
 Qmax(1) =
     1.000 *    1.000 *    10.010) +
     0.908 *    1.000 *     3.710) + =      13.378
 Qmax(2) =
     1.102 *    0.845 *    10.010) +
     1.000 *    1.000 *     3.710) + =      13.031

 Total of 2 main streams to confluence:
 Flow rates before confluence point:
       11.010       4.710
 Maximum flow rates at confluence using above data:
        13.378       13.031



 Area of streams before confluence:
         4.380        1.510
 Effective area values after confluence:
         5.890        5.213

 Results of confluence:
 Total flow rate =     13.378(CFS)
 Time of concentration =    10.317 min.
 Effective stream area after confluence  =      5.890(Ac.)
 Study area average Pervious fraction(Ap) =  0.100
 Study area average soil loss rate(Fm) =    0.020(In/Hr)
 Study area total =       5.89(Ac.)

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       16.000 to Point/Station       17.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   686.600(Ft.)
 Downstream point/station elevation =   686.440(Ft.)
 Pipe length  =    62.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =    13.378(CFS)
 Given pipe size =     24.00(In.)
 NOTE: Normal flow is pressure flow in user selected pipe size.
 The approximate hydraulic grade line above the pipe invert is
      0.479(Ft.)  at the headworks or inlet of the pipe(s)
  Pipe friction loss =      0.217(Ft.)
   Minor friction loss =      0.422(Ft.) K‐factor =   1.50
 Pipe flow velocity =      4.26(Ft/s)
 Travel time through pipe =    0.24 min.
 Time of concentration (TC) =    10.56 min.

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       43.000 to Point/Station       43.000
 **** USER DEFINED FLOW INFORMATION AT A POINT ****
 ______________________________________________________________________
 COMMERCIAL subarea type                     
 Decimal fraction soil group A = 0.000
 Decimal fraction soil group B = 0.000
 Decimal fraction soil group C = 0.000
 Decimal fraction soil group D = 1.000
 SCS curve number for soil(AMC 2)  = 75.00
 Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
 Max Catchment Loss (Fm) =     0.020(In/Hr)
 Rainfall intensity =      5.310(In/Hr) for a   100.0 year storm
 User specified values are as follows:
 TC =   6.53 min.  Rain intensity =       5.31(In/Hr)
 Total area =         2.54(Ac.)  Total runoff =      8.12(CFS)



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 Process from Point/Station       43.000 to Point/Station       44.000
 **** PIPEFLOW TRAVEL TIME (User specified size) ****
 ______________________________________________________________________
 Upstream point/station elevation =   690.050(Ft.)
 Downstream point/station elevation =   687.570(Ft.)
 Pipe length  =    58.00(Ft.)   Manning's N = 0.013
 No. of pipes = 1  Required pipe flow  =     8.120(CFS)
 Given pipe size =     15.00(In.)
 Calculated individual pipe flow  =     8.120(CFS)
 Normal flow depth in pipe =    8.44(In.)
 Flow top width inside pipe =   14.88(In.)
 Critical Depth =   13.44(In.)
 Pipe flow velocity =     11.41(Ft/s)
 Travel time through pipe =    0.08 min.
 Time of concentration (TC) =     6.61 min.
 End of computations, total study area =            8.43 (Ac.)
  The following figures may
  be used for a unit hydrograph study of the same area.
  Note: These figures do not consider reduced effective area
  effects caused by confluences in the rational equation.

  Area averaged pervious area fraction(Ap) = 0.100
 Area averaged SCS curve number (AMC 2) =  75.0
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Area Listing (all nodes)
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Soil Listing (all nodes)
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Ground Covers (all nodes)
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0.000 0.000 0.000 0.000 0.000 0.000 TOTAL 

AREA



A21532 Enterprise 100-Year Storage Analysis

Rainfall file not specifiedA21532 HYDROCAD
  Printed  10/15/2024Prepared by Kier & Wright

Page 5HydroCAD® 10.20-5a  s/n 02379  © 2023 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Peak Elev=689.21'  Storage=0.079 af   Inflow=5.60 cfs  0.569 afPond 7P: DET B
   Outflow=3.71 cfs  0.540 af

Peak Elev=692.48'  Storage=0.076 af   Inflow=10.47 cfs  0.957 afPond 9P: DET C
   Outflow=8.12 cfs  0.935 af

Peak Elev=691.80'  Storage=0.177 af   Inflow=16.24 cfs  1.651 afPond 10P: DET A
   Outflow=10.01 cfs  1.631 af

CFS  Imported from  Z:\2021\A21532\DOCS\CIVIL\Hydrology\A3 - HYDROLOGY CALCULATIONS\CIVILD\UNIT HYDROGRAPHS\Q100\EXCEL\A21532PT32UH.csv   Inflow=5.60 cfs  0.569 afLink 
   Primary=5.60 cfs  0.569 af

CFS  Imported from  Z:\2021\A21532\DOCS\CIVIL\Hydrology\A3 - HYDROLOGY CALCULATIONS\CIVILD\UNIT HYDROGRAPHS\Q100\EXCEL\A21532P14UH.csv   Inflow=16.24 cfs  1.651 afLink 
   Primary=16.24 cfs  1.651 af

CFS  Imported from  Z:\2021\A21532\DOCS\CIVIL\Hydrology\A3 - HYDROLOGY CALCULATIONS\CIVILD\UNIT HYDROGRAPHS\Q100\EXCEL\A21532P42UH.csv   Inflow=10.47 cfs  0.957 afLink 
   Primary=10.47 cfs  0.957 af

   Inflow=21.34 cfs  3.105 afLink 8L: OUTFLOW
   Primary=21.34 cfs  3.105 af
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Summary for Pond 7P: DET B

[82] Warning: Early inflow requires earlier time span

Inflow = 5.60 cfs @ 16.17 hrs,  Volume= 0.569 af
Outflow = 3.71 cfs @ 16.28 hrs,  Volume= 0.540 af,  Atten= 34%,  Lag= 6.3 min
Primary = 3.71 cfs @ 16.28 hrs,  Volume= 0.540 af
     Routed to Link 8L : OUTFLOW

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 689.21' @ 16.28 hrs   Surf.Area= 0.041 ac   Storage= 0.079 af

Plug-Flow detention time= 49.5 min calculated for 0.540 af (95% of inflow)
Center-of-Mass det. time= 33.2 min ( 894.0 - 860.8 )

Volume Invert Avail.Storage Storage Description

#1 686.79' 0.130 af 48.0"  Round Pipe Storage  x 3
L= 150.0'  S= 0.0010 '/'

Device Routing     Invert Outlet Devices

#1 Primary 687.75' 12.0" Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=3.68 cfs @ 16.28 hrs  HW=689.20'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 3.68 cfs @ 4.68 fps)

Pond 7P: DET B

Inflow
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Hydrograph

Time  (hours)
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Summary for Pond 9P: DET C

[82] Warning: Early inflow requires earlier time span

Inflow = 10.47 cfs @ 16.16 hrs,  Volume= 0.957 af
Outflow = 8.12 cfs @ 16.21 hrs,  Volume= 0.935 af,  Atten= 22%,  Lag= 3.3 min
Primary = 8.12 cfs @ 16.21 hrs,  Volume= 0.935 af
     Routed to Link 8L : OUTFLOW

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 692.48' @ 16.21 hrs   Surf.Area= 0.041 ac   Storage= 0.076 af

Plug-Flow detention time= 24.0 min calculated for 0.934 af (98% of inflow)
Center-of-Mass det. time= 16.0 min ( 875.7 - 859.6 )

Volume Invert Avail.Storage Storage Description

#1 690.05' 0.162 af 60.0"  Round Pipe Storage  x 3
L= 120.0'  S= 0.0010 '/'

Device Routing     Invert Outlet Devices

#1 Primary 690.82' 18.0" Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=7.99 cfs @ 16.21 hrs  HW=692.45'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 7.99 cfs @ 4.52 fps)

Pond 9P: DET C
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Summary for Pond 10P: DET A

[82] Warning: Early inflow requires earlier time span

Inflow = 16.24 cfs @ 16.17 hrs,  Volume= 1.651 af
Outflow = 10.01 cfs @ 16.29 hrs,  Volume= 1.631 af,  Atten= 38%,  Lag= 6.9 min
Primary = 10.01 cfs @ 16.29 hrs,  Volume= 1.631 af
     Routed to Link 8L : OUTFLOW

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 691.80' @ 16.29 hrs   Surf.Area= 0.100 ac   Storage= 0.177 af

Plug-Flow detention time= 17.6 min calculated for 1.624 af (98% of inflow)
Center-of-Mass det. time= 12.9 min ( 873.6 - 860.7 )

Volume Invert Avail.Storage Storage Description

#1 689.42' 0.394 af 60.0"  Round Pipe Storage  x 5
L= 175.0'  S= 0.0010 '/'

Device Routing     Invert Outlet Devices

#1 Primary 689.67' 18.0" Vert. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Primary OutFlow  Max=9.96 cfs @ 16.29 hrs  HW=691.79'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 9.96 cfs @ 5.63 fps)

Pond 10P: DET A
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Summary for Link 3L: POINT 32

Inflow = 5.60 cfs @ 16.17 hrs,  Volume= 0.569 af
Primary = 5.60 cfs @ 16.17 hrs,  Volume= 0.569 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 7P : DET B

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

CFS Imported from Z:\2021\A21532\DOCS\CIVIL\Hydrology\A3 - HYDROLOGY CALCULATIONS\CIVILD\UNIT HYDROGRAPHS\Q100\EXCEL\A21532PT32UH.csv

Link 3L: POINT 32
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Summary for Link 5L: POINT 14

Inflow = 16.24 cfs @ 16.17 hrs,  Volume= 1.651 af
Primary = 16.24 cfs @ 16.17 hrs,  Volume= 1.651 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 10P : DET A

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

CFS Imported from Z:\2021\A21532\DOCS\CIVIL\Hydrology\A3 - HYDROLOGY CALCULATIONS\CIVILD\UNIT HYDROGRAPHS\Q100\EXCEL\A21532P14UH.csv

Link 5L: POINT 14
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Z:\2021\A21532\DOCS\CIVIL\Hydrology\A3 - HYDROLOGY CALCULATIONS\CIVILD\UNIT HYDROGRAPHS\Q100\EXCEL\A21532P14UH.csv
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Summary for Link 6L: POINT 42

Inflow = 10.47 cfs @ 16.16 hrs,  Volume= 0.957 af
Primary = 10.47 cfs @ 16.16 hrs,  Volume= 0.957 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond 9P : DET C

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

CFS Imported from Z:\2021\A21532\DOCS\CIVIL\Hydrology\A3 - HYDROLOGY CALCULATIONS\CIVILD\UNIT HYDROGRAPHS\Q100\EXCEL\A21532P42UH.csv

Link 6L: POINT 42
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Summary for Link 8L: OUTFLOW

Inflow = 21.34 cfs @ 16.25 hrs,  Volume= 3.105 af
Primary = 21.34 cfs @ 16.25 hrs,  Volume= 3.105 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Fixed water surface Elevation= 686.44'

Link 8L: OUTFLOW
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STANDARD DETAIL
STORMWATER BIOFILTRATION SYSTEM

MWS-L-6-8-9'-5"-V-HC
FOR PATENT INFORMATION, GO TO

www.ContechES.com/IP

SITE SPECIFIC DATA

PLAN VIEW

ELEVATION VIEW RIGHT END VIEW

LEFT END VIEW

GENERAL NOTES

INSTALLATION NOTES

PROJECT NUMBER 701248-015 

PROJECT NAME 26200 ENTERPRISE WAY 

PROJECT LOCATION LAKE FOREST, CA 

STRUCTURE ID DMA 1 

TREATMENT REQUIRED 

VOLUME BASED {CF) FLOW BASED {CFS) 

12565 N/A 

TREATMENT HGL AVAILABLE (FT) 3.4 

PEAK BYPASS REQUIRED {CFS) - IF APPLICABLE OFFLINE 

PIPE DATA I.£ MATERIAL DIAMETER 

INLET PIPE 689.11 HDPE 24" 

OUTLET PIPE 688.12 HDPE 24" 

PRETREATMENT BIOFILTRA TION DISCHARGE 

RIM ELEVATION 697.62 697.62 697.62 

SURFACE LOAD PEDESTRIAN N/A PEDESTRIAN 

FRAME & COVER ¢30" OPEN PLANTER ¢24" 

WETLANDMEDIA VOLUME {CY) 7.36 

ORIFICE SIZE (DIA. INCHES) ¢0.97" 
NOTES: PRELIMINARY NOT FOR CONSTRUCTION. EOR TO VERIFY RIM 
ELEVATION. WALL THICKNESS TO BE CONFIRMED WITH STRUCTURAL 
REVIEW. 

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND 
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE 
MANUFACTURERS' SPECIFICATIONS, UNLESS OTHERWISE STATED IN 
MANUFACTURER'S CONTRACT. 

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER 
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY 
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING 
PROJECT ENGINEER's RECOMMENDED BASE SPECIFICATIONS. 

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF 
OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 
ALL PIPES SHALL BE SEALED WATERTIGHT PER MANUFACTURER'S 
STANDARD CONNECTION DETAIL. 

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL PIPES, RISERS, 
MANHOLES, AND HATCHES. CONTRACTOR TO USE GROUT AND/OR 
BRICKS TO MATCH COVERS WITH FINISHED SURFACE UNLESS SPECIFIED 
OTHERWISE. 

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH 
VEGETATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

7. CONTRACTOR RESPONSIBLE FOR CONTACTING CONTECH FOR ACTIVATION 
OF UNIT. MANUFACTURER'S WARRANTY IS VOID WITHOUT PROPER 
ACTIVATION BY A CONTECH REPRESENTATIVE. 

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO 

CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 
AND ACCESSORIES PLEASE CONTACT CONTECH. 
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MEDIA 

REQUIRED TREATMENT VOLUME {CF) 12,565 

DRAINDOWN DURATION {HOURS) 62 

AVERAGE DISCHARGE RATE PER MWS UNIT(GPM) 25.42 

OPERATING HEAD {FT) 5.2 

WETLANDMEDIA INFILTRATION RATE {IN/HR) 26 
t---------------OR-------

WETLANDMEDIA LOADING RATE {GPM/SF) 0.26 
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STANDARD DETAIL
STORMWATER BIOFILTRATION SYSTEM

MWS-L-4-8-7'-7"-V
FOR PATENT INFORMATION, GO TO

www.ContechES.com/IP

SITE SPECIFIC DATA

PLAN VIEW

ELEVATION VIEW RIGHT END VIEW

LEFT END VIEW

GENERAL NOTES

INSTALLATION NOTES

PROJECT NUMBER 701248-020 

PROJECT NAME 26200 ENTERPRISE WAY 

PROJECT LOCATION LAKE FOREST, CA 

STRUCTURE ID DMA 2 

TREATMENT REQUIRED 

VOLUME BASED {CF) FLOW BASED {CFS) 

4216 N/A 

TREATMENT HGL AVAILABLE (FT) N/K 

PEAK BYPASS REQUIRED {CFS) - IF APPLICABLE OFFLINE 

PIPE DATA I.£ MATERIAL DIAMETER 

INLET PIPE 1 686.62 HDPE 12" 

OUTLET PIPE 686.12 HDPE 12" 

PRETREATMENT BIOFILTRA TION DISCHARGE 

RIM ELEVATION 693.79 693.79 693.79 

SURFACE LOAD PEDESTRIAN N/A PEDESTRIAN 

FRAME & COVER 36"¢ OPEN PLANTER N/A 

WETLANDMEDIA VOLUME {CY) 3.85 

ORIFICE SIZE (DIA. INCHES) ¢0.68" 
NOTES: PRELIMINARY NOT FOR CONSTRUCTION. EOR TO CONFIRM RIM 
ELEVATION. WALL THICKNESS TO BE CONFIRMED WITH STRUCTURAL 
REVIEW. 

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND 
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE 
MANUFACTURERS' SPECIFICATIONS, UNLESS OTHERWISE STATED IN 
MANUFACTURER'S CONTRACT. 

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER 
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY 
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING 
PROJECT ENGINEER's RECOMMENDED BASE SPECIFICATIONS. 

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
CONCRETE {PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF 
OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 
ALL PIPES SHALL BE SEALED WATERTIGHT PER MANUFACTURER'S 
STANDARD CONNECTION DETAIL. 

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL PIPES AND 
HATCHES. CONTRACTOR TO USE GROUT AND/OR BRICKS TO MATCH 
COVERS WITH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE. 

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH 
VEGETATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

7. CONTRACTOR RESPONSIBLE FOR CONTACTING CONTECH FOR ACTIVATION 
OF UNIT. MANUFACTURER'S WARRANTY IS VOID WITHOUT PROPER 
ACTIVATION BY A CONTECH REPRESENTATIVE. 

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO 

CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 
AND ACCESSORIES PLEASE CONTACT CONTECH. 
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REQUIRED TREATMENT VOLUME {CF) 4,216 

DRAINOOWN DURATION {HOURS) 68 

AVERAGE DISCHARGE RATE PER MWS UNIT(GPM) 7.70 

OPERATING HEAD {FT) 2.0 

WETLANDMEDIA INFILTRATION RATE {IN/HR) 26 
1---------------0R-------

WETLANDMEDIA LOADING RATE {GPM/SF) 0.26 
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STANDARD DETAIL
STORMWATER BIOFILTRATION SYSTEM

MWS-L-6-8-11'-3"-V-HC
FOR PATENT INFORMATION, GO TO

www.ContechES.com/IP

SITE SPECIFIC DATA

PLAN VIEW

ELEVATION VIEW

RIGHT END VIEW

LEFT END VIEW

GENERAL NOTES

INSTALLATION NOTES

PROJECT NUMBER 701248-025 

PROJECT NAME 26200 ENTERPRISE WAY 

PROJECT LOCATION LAKE FOREST, CA 

STRUCTURE ID DMA 3 

TREATMENT REQUIRED 

VOLUME BASED {CF) FLOW BASED {CFS) 

7016 N/A 

TREATMENT HGL AVAILABLE (FT) N/K 

PEAK BYPASS REQUIRED {CFS) - IF APPLICABLE OFFLINE 

PIPE DATA I.£ MATERIAL DIAMETER 

INLET PIPE 1 689.97 HDPE 15" 

OUTLET PIPE 689.41 HDPE 15" 

PRETREATMENT BIOFILTRA TION DISCHARGE 

RIM ELEVATION 700.74 700.74 700.74 

SURFACE LOAD PEDESTRIAN N/A PEDESTRIAN 

FRAME & COVER 30" OPEN PLANTER 24" 

WETLANDMEDIA VOLUME {CY) 8.78 

ORIFICE SIZE (DIA. INCHES) ¢0.93" 
NOTES: PRELIMINARY NOT FOR CONSTRUCTION. EOR TO CONFIRM RIM 
ELEVATION. WALL THICKNESS TO BE CONFIRMED WITH STRUCTURAL 
REVIEW. 

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND 
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE 
MANUFACTURERS' SPECIFICATIONS, UNLESS OTHERWISE STATED IN 
MANUFACTURER'S CONTRACT. 

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER 
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY 
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING 
PROJECT ENGINEER's RECOMMENDED BASE SPECIFICATIONS. 

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
CONCRETE (PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF 
OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 
ALL PIPES SHALL BE SEALED WATERTIGHT PER MANUFACTURER'S 
STANDARD CONNECTION DETAIL. 

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL PIPES AND 
MANHOLES. CONTRACTOR TO USE GROUT AND/OR BRICKS TO MATCH 
COVERS WITH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE. 

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH 
VEGETATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

7. CONTRACTOR RESPONSIBLE FOR CONTACTING CONTECH FOR ACTIVATION 
OF UNIT. MANUFACTURER'S WARRANTY IS VOID WITHOUT PROPER 
ACTIVATION BY A CONTECH REPRESENTATIVE. 

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO 

CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 
AND ACCESSORIES PLEASE CONTACT CONTECH. 
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TREATMENT HGL 

PROPRIETARY AND CONFIDENTIAL: 

THE INFORIIATION CONTAINED IN THIS OOCUMENT IS THE SOLE 
PROPERTY OF FORTERRA ANO ITS COMPANIES. THIS OOCUMENT. 
NOR ANY PAlff THEREOF, A44Y BE USED, REPRODUCED OR MOOIRED 
IN ANY A44NNER WITH OUT THE WRITTEN CONSENT OF FORTERRA. 
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REQUIRED TREATMENT VOLUME {CF) 7,016 

DRAINDOWN DURATION {HOURS) 40 

AVERAGE DISCHARGE RATE PER MWS UNIT(GPM) 22.00 

OPERATING HEAD {FT) 4.5 

WETLANDMEDIA INFILTRATION RATE {IN/HR) 26 
t---------------OR-------

WETLANDMEDIA LOADING RATE {GPM/SF) 0.26 
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Memorandum 
 
To:   Jennifer Mansur, Associate Planner 
 
Cc:   Dennis Jue, Deputy City Engineer 
       
From:   Terry Kelley, Engineering Plan Checker, AndersonPenna 
 
Date:   March 12, 2021 
 
Subject: PA 03-21-5408, 26200 Enterprise Way, PC#1 Revised 4-23-21 
 
 
Engineering has performed a preliminary review of the subject project and has the 
following comments: 
 

1. To determine the Water Quality Management Plan (WQMP) criteria the final use 
of the property must be established before submitting a Preliminary WQMP 
during the planning process. The applicant is to review the City’s site at 
https://www.lakeforestca.gov/294/Water-Quality. 

2. Initial determination based on the review this will be a Priority WQMP. 
3. Grading plans which may require drainage plans must be completed and 

submitted to Public Works for review. 
4. Erosion control plans must be submitted as part of the grading plans for Public 

Works review. 
5. Haul route plans for demolition and grading operations must be completed and 

submitted to Public Works for review. 
6. All existing private drainage facilities must be identified. 
7. All existing public drainage facilities must be identified. 
8. All access to the property and buildings from and to private and public areas 

must meet current ADA requirements. 
9. The applicant will be required to provide a Preliminary Hydrology report during 

the planning phase addressing the requirement for a reduction of 38 to 40% in 
the 100-year flows contributing to Serrano Creek. The Serrano Summit mixed 
use site (Civic Center and Lennar residential development); the Meadows 
residential development and other developments have reduced their flows to 
Serrano Creek by these percentage amounts. 
 

If you have any questions regarding the above comments please contact me. 
 
Teresa (Terry) Kelley, P.E. 
Consultant Plan Check Engineer 
Ardurra 
City Office: (949) 461-3483 
Mobile: (949) 371-3223 (Best Contact) 
tkelley@lakeforestca.gov 

https://www.lakeforestca.gov/294/Water-Quality
mailto:tkelley@lakeforestca.gov
jmarshall
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* � � �Some industrial facilities are also required to obtain coverage 
under the State’s Industrial General Permit (IGP). To 
determine if your facility requires a permit, contact the State 
Water Resources Control Board at waterboards.ca.gov

** �For more information about recycling and collection centers, 
visit oclandfills.com.

Best Management Practices 
For Businesses

Join Us

Contact

Visit h2oc.org to learn more about runoff, water 

pollution, and how you can be the solution to 

runoff pollution and protect our water resources!

24-hour Pollution Reporting Hotline: 
1-877-89-SPILL (1-877-897-7455) 

24-hour Reporting Website: 
myOCeServices.ocgov.com

For emergencies, dial 911

FACILITIES
COMMERCIAL & INDUSTRIAl

Water pollution and

You are the solution to runoff pollution

Who is H2OC?
H2OC is YOU! H2OC is also a 

cooperative stormwater program 

which includes all 34 cities in Orange 

County, the County of Orange, and 

Orange County Flood Control District 

(OCFCD). Clean and healthy beaches, 

creeks, rivers, bays, wetlands, and 

ocean are important to Orange 

County. H2OC provides resources to 

residents and businesses to encourage 

personal action and prevent polluted 

runoff from entering our waterways. 

Landscape
Maintenance

Building
Maintenance

How is Water Quality 
Affected By Your 
Business?
Commercial and industrial facilities can generate 

a variety of waste products which can become 

pollutants. These can include metals, plastics, 

toxic chemicals, oil, grease, and bacteria. If not 

properly managed, these pollutants can be 

transported to Orange County’s creeks, rivers, 

and ocean through our storm drain system. 

As a business owner or manager, you are responsible 
for overseeing the work of employees and outside 
contractors to prevent runoff pollution.

By law, commercial and industrial 
facilities are required to implement 
best management practices (BMPs) 
to prevent runoff pollution.* 

contain, 
collect, 
dispose

Unlike water in sanitary sewers (from sinks and 

toilets), water in storm drains is not treated or 

cleaned before entering our waterways and 

should never contain any pollutants. 

Parking 
Lots & 
Outdoor 
Areas

Waste & 
Storage Area 
Management

storm
drain

OCEAN

UNTREATED

This brochure will help you protect our water 
quality by using BMPs appropriate to your facility. 

  Learn more inside

drains
untreated 
into ocean

regularly 
sweep

inspect
and

dispose 

1· 
····················1 

STORHWATER PROGRAM 



Landscape Maintenance
When performing landscape 

maintenance, pollutants generated 

can include organic debris, trash, 

dirt, fertilizers, and pesticides.  

Waste & Storage Area 
Management
Pollutants in waste and storage 

areas can include trash, oil, 

grease, bacteria, dirt, and other 

toxic materials.

Building Maintenance
When performing building 

maintenance, various types of 

pollutants can be generated 

including washwater, paint or 

paint chips, bacteria, and other 

toxic materials.  

Parking Lots & 
Outdoor Areas
Pollutants in parking lots, 

patios, and outdoor areas 

can include trash, oil, grease, 

landscape debris, and bacteria.

What Pollutants 
Are Generated 
By Commercial & 
Industrial Sites?Best 

Management 
Practices for 
Commercial & 
Industrial Sites

	 Periodically check parking lots for 

discharges from leaking vehicles.  

  Ensure lids on dumpsters are properly 

closed when not in use and sweep and 

pick up all debris daily.

Collect 
	 Properly collect all washwater generated 

during business maintenance activities for 

disposal.

	 Collect grass clippings, leaves, and other 

debris and dispose in covered containers.

Dispose
	 Contact your waste hauler for proper 

waste, hazardous waste, and green 

waste disposal options.

	 Contact your waste and recycling 

service to repair or replace leaking or 

damaged dumpsters.

	 Recycle and dispose of materials as 

outlined by your local jurisdiction.** 

Locate
	 Locate and protect all area drains, 

yard drains, and catch basins where 

washwater could potentially enter 

the storm drain system.

	 When working outdoors, conduct 

operations away from storm drains 

and waterbodies.

	 Mix paint and clean tools in a 

contained area.

Contain
  Never allow washwater, sweepings, 

or sediment to enter storm drains.

	 Store materials indoors or under 

cover and away from storm drains.

 	Control, contain, and clean up all spills 

immediately with absorbents, rags, or 

mops. Never hose a spill. 

	 Follow the manufacturer’s directions 

when applying fertilizers and pesticides. 

Never apply 48 hours before a 

forecasted rain event. 

	 Use drop cloths underneath outdoor 

painting, scraping, and sandblasting work.

	 Regulary sweep areas like corners and 

along curbs, where debris  

tends to accumulate, and dispose in 

covered containers.

Implement these required 
best management 
practices (BMPs) to be 
in compliance and avoid 
enforcement actions:

Scan for more information about  Commercial & Industrial site-specific BMPs or visit  https://ocerws.ocpublicworks.com/service-areas/oc-environmental-resources/oc-watersheds/documents/best-management-practices-bmp-2

Inspect 
	 Periodically inspect irrigation systems 

for leaks, overspray, and runoff. 

Repair and maintain as needed.



Help Prevent Ocean Pollution:

The Tips contained in this brochure provide 
useful information about how you can keep 

materials and washwater from entering the storm 
drain system.  If you have other suggestions for 

how water and materials may be contained, please 
contact your city’s stormwater representative or 
call the Orange County Stormwater Program.

Tips for 
Using Concrete 

and Mortar
C lean beaches 

and healthy 
creeks, rivers, bays, 

and ocean are important to 
Orange County.  However, 
many common activities 
can lead to water pollution 
if you’re not careful.  
Materials and excess 
concrete or mortar can be 
blown or washed into the 
storm drains that flow to 
the ocean.  Unlike water in 
sanitary sewers (from sinks 
and toilets), water in storm 
drains is not treated before 
entering our waterways.

You would never throw 
building materials into the 
ocean, so don’t let them 
enter the storm drains.  
Follow these easy tips to help 
prevent water pollution.

For more information,
please call the 

Orange County Stormwater Program 
at 1-877-89-SPILL (1-877-897-7455) 

or visit 
www.ocwatersheds.com.

To report a spill, 
call the 

Orange County 24-Hour 
Water Pollution Reporting Hotline 
at 1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The Ocean Begins
at Your Front Door

PRO.I ECT 

Po33uhon 
PREVENTION 



Never allow materials or washwater to enter 
the street or storm drain.

Before the Project 

•	Schedule projects for dry weather.

•	Store materials under cover, with 
temporary roofs or plastic sheets, to 
eliminate or reduce the possibility that 
the materials can be carried from the 
project site to streets, storm drains or 
adjacent properties via rainfall, runoff or 
wind.

•	Minimize waste by ordering only the 
amount of materials needed to complete 
the job.

•	Take measures to block nearby storm 
drain inlets. 

During the Project

•	Set up and operate small mixers on tarps 
or heavy drop cloths.

•	Do not mix more fresh concrete or 
cement than is needed for the job.

•	When breaking up pavement, pick up 
all chunks and pieces and recycle them 
at a local construction and demolition 
recycling company. (See information to 
the right)

•	When making saw cuts in pavement, 
protect nearby storm drain inlets 
during the saw-cutting operation and 
contain the slurry.  Collect the slurry 
residue from 
the pavement or 
gutter and remove 
from the site. 

Clean-Up

•	Dispose of small amounts of dry 
concrete, grout or mortar in the trash.

•	Never hose materials from exposed 
aggregate concrete, asphalt or similar 
treatments into a street, gutter, parking 
lot, or storm drain.

•	Wash concrete 
mixers and 
equipment 
in designated 
washout areas 
where the water 
can flow into a 
containment area or onto dirt. Small 
amounts of dried material can be 
disposed of in the trash. Large amounts 

should be recycled at a local construction 
and demolition recycling company. (See 
information below)

•	Recycle cement wash water by pumping it 
back into cement mixers for reuse. 

Spills

•	Never hose down pavement or 
impermeable surfaces where fluids have 
spilled. Use an absorbent material such 
as cat litter to soak up a spill, then sweep 
and dispose in the trash.

•	Clean spills on dirt areas by digging up 
and properly disposing of contaminated 
dry soil in trash.

•	Immediately report significant spills to 
the County’s 24-Hour Water Pollution 
Problem Reporting Hotline at 

   714-567-6363 or log onto the County’s 
website at www.ocwatersheds.com and fill 
out an incident reporting form.

For a list of construction and demolition 
recycling locations in your area visit 
www.ciwmb.ca.gov/Recycle/.

For additional information on how to 
control, prevent, remove, and reduce 
pollution refer to the Stormwater Best 
Management Practice Handbook, available 
on-line at www.cabmphandbooks.com.

Tips for Using Concrete and Mortar
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For more information,
please call the

Orange County Stormwater Program
at 1-877-89-SPILL (1-877-897-7455)

or visit
www.ocwatersheds.com

UCCE Master Gardener Hotline:
(714) 708-1646

To report a spill,
call the 

Orange County 24-Hour 
Water Pollution Problem 

Reporting Hotline
1-877-89-SPILL (1-877-897-7455).

For emergencies, dial 911.

The tips contained in this brochure provide useful 
information to help prevent water pollution 

while landscaping or gardening. If you have other 
suggestions, please contact your city’s stormwater 

representatives or call the Orange County 
Stormwater Program.

C lean beaches 
and healthy 
creeks, rivers, bays 

and ocean are important to 
Orange County.  However, 
many common activities 
can lead to water pollution 
if you’re not careful.  
Fertilizers, pesticides and 
other chemicals that are left 
on yards or driveways can 
be blown or washed into 
storm drains that flow to the 
ocean.  Overwatering lawns 
can also send materials into 
storm drains.  Unlike water 
in sanitary sewers (from sinks 
and toilets), water in storm 
drains is not treated before 
entering our waterways.

You would never pour 
gardening products into the 
ocean, so don’t let them enter 
the storm drains.  Follow 
these easy tips to help prevent 
water pollution.

Printed on Recycled Paper
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Tips for Landscape and GardeningTips for Landscape & Gardening
Never allow gardening products or 
polluted water to enter the street, gutter 
or storm drain.

General Landscaping Tips

	Protect stockpiles and materials from 
wind and rain by storing them under 
tarps or secured plastic sheeting.

	Prevent erosion of slopes by planting 
fast-growing, dense ground covering 
plants. These will shield and bind the 
soil.

	Plant native vegetation 
to reduce the amount 
of water, fertilizers, and 
pesticide applied to the 
landscape.

	Never apply pesticides 
or fertilizers when rain is 
predicted within the next 48 hours.

Garden & Lawn Maintenance

	Do not overwater. Use irrigation 
practices such as drip irrigation, 
soaker hoses or micro spray systems. 
Periodically inspect and fix leaks and 
misdirected sprinklers.

	Do not rake or blow 
leaves, clippings or 
pruning waste into 
the street, gutter 
or storm drain.  
Instead, dispose 
of green waste by 
composting, hauling 
it to a permitted 
landfill, or recycling it through your 
city’s program.

	Use slow-release fertilizers to 
minimize leaching, and use organic 
fertilizers.

	Read labels and use only as directed. 
Do not over-apply pesticides or 
fertilizers. Apply to spots as needed, 
rather than blanketing an entire 
area.

	Store pesticides, fertilizers and other 
chemicals in a dry covered area to 
prevent exposure that may result 

in the deterioration 
of containers and 
packaging.

	 Rinse empty 
pesticide containers 
and re-use rinse water 
as you would use the 

product. Do not dump rinse water 
down storm drains. Dispose of empty 
containers in the trash. 

	When available, use non-toxic 
alternatives to traditional pesticides, 
and use pesticides specifically 
designed to control the pest you are 
targeting. For more information, visit 
www.ipm.ucdavis.edu.

	If fertilizer is spilled, sweep up the 
spill before irrigating.  If the spill is 
liquid, apply an absorbent material 
such as cat litter, and then sweep it up 
and dispose of it in the trash.

	Take unwanted pesticides to a 
Household Hazardous Waste 
Collection Center to be recycled.  
Locations are provided below. 

Household Hazardous Waste 
Collection Centers

Anaheim:                 1071 N. Blue Gum St.
Huntington Beach:        17121 Nichols St.
Irvine:                            6411 Oak Canyon
San Juan Capistrano:  32250 La Pata Ave.

For more information,  call (714) 834-6752  
or visit www.oclandfills.com
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1. Introduction 

1.1 PROJECT DESCRIPTION 
 

This report has been prepared to provide an analysis of drainage patterns and improvements related to the 
26200 Enterprise Way development, which is located within the City of Lake Forest, CA. The proposed project 
is a redevelopment of an existing office space. Once completed, this site will contain one new warehouse 
with truck docks, surrounded by site parking, landscape, and hardscape, with modular wetland systems for 
treatment and an underground pipe storage system for outflow control. 

The site consists currently of one two-story building and parking lot. The property is bounded more 
commercial and industrial buildings on the north, south, and west. The northeastern property is currently 
undeveloped. All existing onsite drainage facilities drain to the storm drain in the public right of way, which 
drains to nearby Serrano Creek. 

The project proposes to surface drain all runoff to curb inlets where it will be treated prior to discharging into 
the public system. Treated runoff from the largest drainage area will be routed to the underground storage 
system where the discharge will be controlled to the public storm drain. The purpose of this is to reduce the 
overall discharge from the site by 40% as requested by the city of Lake Forest. 

1.2 REPORT OBJECTIVES 
 

The objective of this report is to outline an orderly drainage system for the site in accordance with the Orange 
County Hydrology and Hydraulics Manual. Objectives of this report are as follows: 

 Determine the developed, or proposed, site hydrologic conditions, including overland runoff rates 
expected from the 100-year storm event. 

 Validate the design of the proposed underground storm drain conveyance systems and provide 
hydraulic calculations. 

 Storm water quality treatment in accordance with MRP NPDES Permit dated November 19, 2015 
will be provided.  See separate project WQMP.   

1.3 CRITERIA, PROCEDURE, AND METHODOLOGY 
 

Calculations and design criteria contained within this report are consistent with the Orange County Hydrology 
requirements. The hydrology and storage calculations are per SCS runoff equations and are in accordance 
with County design criteria as performed in the Hydro Cad software. It should be noted that Hydro Cad was 
utilized to calculate the storage and ponding capacity in the proposed pipes. 

" KIER & WRIGHT 
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2. Discussion/Calculations 

2.1 HYDROLOGY 
 

In order to determine expected peak runoff rates from the site, the overall project watershed was divided into 
ten tributary areas, or Drainage Management Areas (DMA’s), based on area draining to proposed treatment 
devices.  A table of the DMA’s and their corresponding detention system and area can be found in the table 
below.   

DETENTION SYSTEM DMA AREA AREA (AC) 
DENTENTION SYSTEM A 1 1.36 

2 1.12 
3 3.24 
4 0.18 

DETENTION SYSTEM B 5 0.49 
6 0.33 
7 0.23 

DETENTION SYSTEM C 8 0.19 
9 0.71 
10 0.56 

 

Site hydrology was determined using CivilD software utilizing a 100 year storm event.   

Using the inputs as described above, the expected 100-year, 24-hour peak runoff rate for listed in the table 
below:  

 

100-year TOTAL 
 

Pre-Development 
(cfs) 

40.5 

Post-Development  
(Pre-Mitigation) (cfs) 

38.1 

Post-Development  
(Post-Mitigation) (cfs) 

19.0 

 

The existing peak flow leaving the site was 40.5 cfs. The proposed peak flow leaving the site before outlet 
control is 38.1 cfs. With outlet control, the total flow leaving the site is 19.0 cfs, a reduction of 53%. In the 
hydrology report, the final link contains a flow of 19.0 cfs. The lower value is due to the peak flow of DMA 3 
occurring at a different time than the others due to having to flow through the chambers, thus the software 

" KIER & WRIGHT 
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will account for the sub-areas having different peak flow times. To be conservative in our approach, we 
designed the reduction with the individual peak flows of each DMA to maximize flow.   

See Attachment 1 of this report for the proposed Hydrology Map and DMA areas and see Attachment 2 of 
this report for hydrologic calculations as contained within the CivlD and HydroCAD results. 

 

2.2 HYDRAULICS 
 

The storm drain system compliments the watershed area drainage pattern with an underground storm drain 
collecting each bio-retention planter. The storm drainage ultimately exits the site at two locations, an existing 
manhole at the northwest of the site to the main in Enterprise Way and to an existing manhole at the northeast 
of the building that carries flow to the public system. 

Results from the HydroCAD analysis support the sizing and functionality of the proposed onsite underground 
storm drain system.  See Attachment 2 of this report for detailed analysis.  

2.3 STORMWATER QUALITY 
 

The storm water quality treatment was designed in accordance with the MRP NPDES Permit dated November 
19, 2015.  Three onsite modular wetland systems are proposed to meet treatment requirements. For more 
information, see the separate Water Quality Management Plan (WQMP). 

 

3. Conclusion 
 

The overall hydrology and hydraulics are consistent with City of Lake Forest and County of Orange guidelines 
for the 100-year, 24-hour storm event. Treatment criteria is being met by the inclusion of three modular 
wetland systems onsite.  All calculations supporting the design of proposed storm drain conveyance are 
contained within the Attachments of this report.  
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4. Attachments 

Attachment 1 Hydrology Map  
Attachment 2 CIVILD & HydroCAD Analysis 
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    Orange County Rational Hydrology Program

(Hydrology Manual Date(s) October 1986 & November 1996)

 CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989­2018 Version 9.0
Rational Hydrology Study, Date: 04/19/23  File Name: 

A21532EXQ10.roc
­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
A21532 EXISTING CONDITION
Q100

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Program License Serial Number 6509

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
 *********   Hydrology Study Control Information **********

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Rational hydrology study storm event year is   100.0

Decimal fraction of study above 2000 ft., 600M  =     0.0000
English Units Used for input data

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      100.000 to Point/Station      101.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Initial subarea data:
Initial area flow distance =   299.360(Ft.)
Top (of initial area) elevation =   704.140(Ft.)
Bottom (of initial area) elevation =   695.940(Ft.)
Difference in elevation =     8.200(Ft.)
Slope =    0.02739  s(%)=       2.74
TC = k(0.304)*[(length^3)/(elevation change)]^0.2



Initial area time of concentration =    6.107 min.
Rainfall intensity =      5.517(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
Subarea runoff =      2.177(CFS)
Total initial stream area =        0.440(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      101.000 to Point/Station      102.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =   695.940(Ft.)
End of street segment elevation =   694.040(Ft.)
Length of street segment  =   207.470(Ft.)
Height of curb above gutter flowline  =    6.0(In.)
Width of half street (curb to crown)  =  35.000(Ft.)
Distance from crown to crossfall grade break  =  10.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street 
Distance from curb to property line  =   7.000(Ft.)
Slope from curb to property line (v/hz) =   0.025
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      2.634(CFS)
Depth of flow =   0.333(Ft.), Average velocity =   2.202(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  10.341(Ft.)
Flow velocity =   2.20(Ft/s)
Travel time =    1.57 min.     TC =    7.68  min.
 Adding area flow to street
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Rainfall intensity =      4.839(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.896
Subarea runoff =      0.859(CFS) for    0.260(Ac.)
Total runoff =      3.036(CFS) Total area =        0.70(Ac.)
Area averaged Fm value =    0.020(In/Hr)



Street flow at end of street =      3.036(CFS)
Half street flow at end of street =      3.036(CFS)
Depth of flow =   0.346(Ft.), Average velocity =   2.276(Ft/s)
Flow width (from curb towards crown)=  10.989(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      102.000 to Point/Station      103.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =   694.040(Ft.)
End of street segment elevation =   693.460(Ft.)
Length of street segment  =   193.140(Ft.)
Height of curb above gutter flowline  =    6.0(In.)
Width of half street (curb to crown)  =  32.000(Ft.)
Distance from crown to crossfall grade break  =  10.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.020
Slope from grade break to crown (v/hz)  =   0.020
Street flow is on [1] side(s) of the street 
Distance from curb to property line  =   7.000(Ft.)
Slope from curb to property line (v/hz) =   0.025
Gutter width =   1.500(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      3.402(CFS)
Depth of flow =   0.429(Ft.), Average velocity =   1.523(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  14.600(Ft.)
Flow velocity =   1.52(Ft/s)
Travel time =    2.11 min.     TC =    9.79  min.
 Adding area flow to street
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Rainfall intensity =      4.210(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.896
Subarea runoff =      0.659(CFS) for    0.280(Ac.)
Total runoff =      3.695(CFS) Total area =        0.98(Ac.)
Area averaged Fm value =    0.020(In/Hr)
Street flow at end of street =      3.695(CFS)



Half street flow at end of street =      3.695(CFS)
Depth of flow =   0.438(Ft.), Average velocity =   1.554(Ft/s)
Flow width (from curb towards crown)=  15.087(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      103.000 to Point/Station      104.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   687.550(Ft.)
Downstream point/station elevation =   687.500(Ft.)
Pipe length  =    58.78(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     3.695(CFS)
Given pipe size =     18.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
     0.125(Ft.)  at the headworks or inlet of the pipe(s)
 Pipe friction loss =      0.073(Ft.)
 Minor friction loss =      0.102(Ft.) K­factor =   1.50
Pipe flow velocity =      2.09(Ft/s)
Travel time through pipe =    0.47 min.
Time of concentration (TC) =    10.26 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      104.000 to Point/Station      104.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Time of concentration =    10.26 min.
Rainfall intensity =      4.099(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.896
Subarea runoff =     10.914(CFS) for    3.000(Ac.)
Total runoff =     14.609(CFS) Total area =        3.98(Ac.)
Area averaged Fm value =    0.020(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      104.000 to Point/Station      105.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****



______________________________________________________________________
Upstream point/station elevation =   687.500(Ft.)
Downstream point/station elevation =   686.440(Ft.)
Pipe length  =    90.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    14.609(CFS)
Given pipe size =     18.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
     2.272(Ft.)  at the headworks or inlet of the pipe(s)
 Pipe friction loss =      1.740(Ft.)
 Minor friction loss =      1.592(Ft.) K­factor =   1.50
Pipe flow velocity =      8.27(Ft/s)
Travel time through pipe =    0.18 min.
Time of concentration (TC) =    10.44 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      200.000 to Point/Station      201.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Initial subarea data:
Initial area flow distance =   268.000(Ft.)
Top (of initial area) elevation =   708.240(Ft.)
Bottom (of initial area) elevation =   696.910(Ft.)
Difference in elevation =    11.330(Ft.)
Slope =    0.04228  s(%)=       4.23
TC = k(0.304)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    5.357 min.
Rainfall intensity =      5.948(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
Subarea runoff =      2.614(CFS)
Total initial stream area =        0.490(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      201.000 to Point/Station      202.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   690.460(Ft.)
Downstream point/station elevation =   689.930(Ft.)



Pipe length  =    42.62(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     2.614(CFS)
Given pipe size =     18.00(In.)
Calculated individual pipe flow  =     2.614(CFS)
Normal flow depth in pipe =    5.78(In.)
Flow top width inside pipe =   16.81(In.)
Critical Depth =    7.35(In.)
Pipe flow velocity =      5.34(Ft/s)
Travel time through pipe =    0.13 min.
Time of concentration (TC) =     5.49 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      202.000 to Point/Station      202.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Time of concentration =     5.49 min.
Rainfall intensity =      5.865(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.897
Subarea runoff =     23.318(CFS) for    4.440(Ac.)
Total runoff =     25.933(CFS) Total area =        4.93(Ac.)
Area averaged Fm value =    0.020(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station      202.000 to Point/Station      203.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   689.930(Ft.)
Downstream point/station elevation =   687.570(Ft.)
Pipe length  =   201.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    25.933(CFS)
Given pipe size =     24.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
     1.867(Ft.)  at the headworks or inlet of the pipe(s)
 Pipe friction loss =      2.640(Ft.)
 Minor friction loss =      1.587(Ft.) K­factor =   1.50
Pipe flow velocity =      8.25(Ft/s)



Travel time through pipe =    0.41 min.
Time of concentration (TC) =     5.90 min.
End of computations, total study area =            8.91 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number (AMC 2) =  75.0



    Orange County Rational Hydrology Program

(Hydrology Manual Date(s) October 1986 & November 1996)

 CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989­2018 Version 9.0
Rational Hydrology Study, Date: 04/14/23  File Name: A21532PROP.roc

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
A21532 PROPOSED CONDITION
Q100
PRE­MITIGATION                                                             

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Program License Serial Number 6509

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
 *********   Hydrology Study Control Information **********

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Rational hydrology study storm event year is   100.0

Decimal fraction of study above 2000 ft., 600M  =     0.0000
English Units Used for input data

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       10.000 to Point/Station       11.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Initial subarea data:
Initial area flow distance =   280.000(Ft.)
Top (of initial area) elevation =   703.550(Ft.)
Bottom (of initial area) elevation =   697.660(Ft.)
Difference in elevation =     5.890(Ft.)
Slope =    0.02104  s(%)=       2.10
TC = k(0.304)*[(length^3)/(elevation change)]^0.2



Initial area time of concentration =    6.268 min.
Rainfall intensity =      5.436(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
Subarea runoff =      6.629(CFS)
Total initial stream area =        1.360(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       11.000 to Point/Station       12.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =   697.660(Ft.)
End of street segment elevation =   696.620(Ft.)
Length of street segment  =   117.310(Ft.)
Height of curb above gutter flowline  =    6.0(In.)
Width of half street (curb to crown)  =  59.000(Ft.)
Distance from crown to crossfall grade break  =  18.000(Ft.)
Slope from gutter to grade break (v/hz) =  ­0.020
Slope from grade break to crown (v/hz)  =  ­0.020
Street flow is on [2] side(s) of the street 
Distance from curb to property line  =  10.000(Ft.)
Slope from curb to property line (v/hz) =   0.025
Gutter width =   2.000(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      9.008(CFS)
Depth of flow =   0.271(Ft.), Average velocity =   2.459(Ft/s)
Note:  depth of flow exceeds top of street crown.
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =  59.000(Ft.)
Flow velocity =   2.46(Ft/s)
Travel time =    0.80 min.     TC =    7.06  min.
 Adding area flow to street
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Rainfall intensity =      5.076(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.896
Subarea runoff =      4.656(CFS) for    1.120(Ac.)
Total runoff =     11.285(CFS) Total area =        2.48(Ac.)



Area averaged Fm value =    0.020(In/Hr)
Street flow at end of street =     11.285(CFS)
Half street flow at end of street =      5.643(CFS)
Depth of flow =   0.295(Ft.), Average velocity =   2.601(Ft/s)
Note:  depth of flow exceeds top of street crown.
Flow width (from curb towards crown)=  59.000(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       12.000 to Point/Station       13.000
**** IMPROVED CHANNEL TRAVEL TIME ****
______________________________________________________________________
Covered channel
Upstream point elevation =   696.620(Ft.)
Downstream point elevation =   695.470(Ft.)
Channel length thru subarea  =   230.000(Ft.)
Channel base width =    0.670(Ft.)
Slope or 'Z' of left channel bank =   0.000
Slope or 'Z' of right channel bank =   0.000
Estimated mean flow rate at midpoint of channel =     18.608(CFS)
Manning's 'N'    = 0.015
Maximum depth of channel  =    0.670(Ft.)
Flow(q) thru subarea =     18.608(CFS)
Pressure flow condition in covered channel:
Wetted perimeter =    2.68(Ft.)  Flow area =    0.45(Sq.Ft)
Hydraulic grade line required at box inlet =    705.390(Ft.)
Friction loss =    706.540(Ft.)
Minor Friction loss =      0.000(Ft.)   K­Factor =  0.000
Flow Velocity =   41.45(Ft/s)
Travel time  =    0.09 min.
Time of concentration =    6.84 min.
 Adding area flow to channel
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Rainfall intensity =      5.170(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.897
Subarea runoff =     15.229(CFS) for    3.240(Ac.)
Total runoff =     26.514(CFS) Total area =        5.72(Ac.)
Area averaged Fm value =    0.020(In/Hr)



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       13.000 to Point/Station       14.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   693.700(Ft.)
Downstream point/station elevation =   693.500(Ft.)
Pipe length  =    66.56(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    26.514(CFS)
Given pipe size =     18.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
     9.282(Ft.)  at the headworks or inlet of the pipe(s)
 Pipe friction loss =      4.239(Ft.)
 Minor friction loss =      5.243(Ft.) K­factor =   1.50
Pipe flow velocity =     15.00(Ft/s)
Travel time through pipe =    0.07 min.
Time of concentration (TC) =     6.91 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      5.720(Ac.)
Runoff from this stream =     26.514(CFS)
Time of concentration =    6.91 min.
Rainfall intensity =     5.139(In/Hr)
Area averaged loss rate (Fm) =    0.0200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       20.000 to Point/Station       21.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Initial subarea data:
Initial area flow distance =   106.000(Ft.)
Top (of initial area) elevation =   698.020(Ft.)
Bottom (of initial area) elevation =   696.500(Ft.)



Difference in elevation =     1.520(Ft.)
Slope =    0.01434  s(%)=       1.43
TC = k(0.304)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    4.589 min.
Rainfall intensity =      6.499(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
Subarea runoff =      1.050(CFS)
Total initial stream area =        0.180(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       14.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   693.850(Ft.)
Downstream point/station elevation =   693.750(Ft.)
Pipe length  =    33.22(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     1.050(CFS)
Given pipe size =     12.00(In.)
Calculated individual pipe flow  =     1.050(CFS)
Normal flow depth in pipe =    6.26(In.)
Flow top width inside pipe =   11.99(In.)
Critical Depth =    5.17(In.)
Pipe flow velocity =      2.53(Ft/s)
Travel time through pipe =    0.22 min.
Time of concentration (TC) =     4.81 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       21.000 to Point/Station       14.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      0.180(Ac.)
Runoff from this stream =      1.050(CFS)
Time of concentration =    4.81 min.
Rainfall intensity =     6.328(In/Hr)
Area averaged loss rate (Fm) =    0.0200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
Summary of stream data:

Stream  Area  Flow rate      TC     Fm       Rainfall Intensity
 No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr)

1      5.72    26.514      6.91    0.020      5.139
2      0.18     1.050      4.81    0.020      6.328
Qmax(1) =



   1.000 *    1.000 *    26.514) +
   0.811 *    1.000 *     1.050) + =      27.366

Qmax(2) =
   1.232 *    0.695 *    26.514) +
   1.000 *    1.000 *     1.050) + =      23.769

Total of 2 streams to confluence:
Flow rates before confluence point:
      26.514       1.050
Maximum flow rates at confluence using above data:
       27.366       23.769
Area of streams before confluence:
        5.720        0.180
Effective area values after confluence:
        5.900        4.157
Results of confluence:
Total flow rate =     27.366(CFS)
Time of concentration =     6.914 min.
Effective stream area after confluence =      5.900(Ac.)
Study area average Pervious fraction(Ap) =  0.100
Study area average soil loss rate(Fm) =    0.020(In/Hr)
Study area total (this main stream) =       5.90(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       14.000 to Point/Station       15.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   693.750(Ft.)
Downstream point/station elevation =   686.700(Ft.)
Pipe length  =   560.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    27.366(CFS)
Given pipe size =     18.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
    36.530(Ft.)  at the headworks or inlet of the pipe(s)
 Pipe friction loss =     37.994(Ft.)
 Minor friction loss =      5.586(Ft.) K­factor =   1.50
Pipe flow velocity =     15.49(Ft/s)
Travel time through pipe =    0.60 min.
Time of concentration (TC) =     7.52 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       15.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1



Stream flow area =      5.900(Ac.)
Runoff from this stream =     27.366(CFS)
Time of concentration =    7.52 min.
Rainfall intensity =     4.898(In/Hr)
Area averaged loss rate (Fm) =    0.0200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       30.000 to Point/Station       31.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Initial subarea data:
Initial area flow distance =   299.600(Ft.)
Top (of initial area) elevation =   698.020(Ft.)
Bottom (of initial area) elevation =   693.960(Ft.)
Difference in elevation =     4.060(Ft.)
Slope =    0.01355  s(%)=       1.36
TC = k(0.304)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    7.032 min.
Rainfall intensity =      5.089(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.896
Subarea runoff =      2.235(CFS)
Total initial stream area =        0.490(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       31.000 to Point/Station       32.000
**** STREET FLOW TRAVEL TIME + SUBAREA FLOW ADDITION ****
______________________________________________________________________
Top of street segment elevation =   693.960(Ft.)
End of street segment elevation =   693.460(Ft.)
Length of street segment  =   170.760(Ft.)
Height of curb above gutter flowline  =    6.0(In.)
Width of half street (curb to crown)  =  56.500(Ft.)
Distance from crown to crossfall grade break  =  18.000(Ft.)
Slope from gutter to grade break (v/hz) =   0.035
Slope from grade break to crown (v/hz)  =   0.035
Street flow is on [1] side(s) of the street 
Distance from curb to property line  =   7.500(Ft.)



Slope from curb to property line (v/hz) =   0.050
Gutter width =   1.500(Ft.)
Gutter hike from flowline =  2.000(In.)
 Manning's N in gutter =  0.0150
 Manning's N from gutter to grade break =  0.0150
 Manning's N from grade break to crown =  0.0150
Estimated mean flow rate at midpoint of street =      2.794(CFS)
Depth of flow =   0.451(Ft.), Average velocity =   1.639(Ft/s)
Streetflow hydraulics at midpoint of street travel:
Halfstreet flow width =   9.619(Ft.)
Flow velocity =   1.64(Ft/s)
Travel time =    1.74 min.     TC =    8.77  min.
 Adding area flow to street
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Rainfall intensity =      4.484(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.896
Subarea runoff =      1.059(CFS) for    0.330(Ac.)
Total runoff =      3.295(CFS) Total area =        0.82(Ac.)
Area averaged Fm value =    0.020(In/Hr)
Street flow at end of street =      3.295(CFS)
Half street flow at end of street =      3.295(CFS)
Depth of flow =   0.474(Ft.), Average velocity =   1.706(Ft/s)
Flow width (from curb towards crown)=  10.270(Ft.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       32.000 to Point/Station       32.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Time of concentration =     8.77 min.
Rainfall intensity =      4.484(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified



rational method)(Q=KCIA) is C = 0.896
Subarea runoff =      0.924(CFS) for    0.230(Ac.)
Total runoff =      4.219(CFS) Total area =        1.05(Ac.)
Area averaged Fm value =    0.020(In/Hr)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       32.000 to Point/Station       15.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   687.550(Ft.)
Downstream point/station elevation =   686.600(Ft.)
Pipe length  =   273.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     4.219(CFS)
Given pipe size =     12.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
     3.549(Ft.)  at the headworks or inlet of the pipe(s)
 Pipe friction loss =      3.827(Ft.)
 Minor friction loss =      0.672(Ft.) K­factor =   1.50
Pipe flow velocity =      5.37(Ft/s)
Travel time through pipe =    0.85 min.
Time of concentration (TC) =     9.62 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       32.000 to Point/Station       15.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      1.050(Ac.)
Runoff from this stream =      4.219(CFS)
Time of concentration =    9.62 min.
Rainfall intensity =     4.254(In/Hr)
Area averaged loss rate (Fm) =    0.0200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
Summary of stream data:

Stream  Area  Flow rate      TC     Fm       Rainfall Intensity
 No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr)

1      5.90    27.366      7.52    0.020      4.898
2      1.05     4.219      9.62    0.020      4.254
Qmax(1) =

   1.000 *    1.000 *    27.366) +
   1.152 *    0.782 *     4.219) + =      31.166

Qmax(2) =



   0.868 *    1.000 *    27.366) +
   1.000 *    1.000 *     4.219) + =      27.968

Total of 2 streams to confluence:
Flow rates before confluence point:
      27.366       4.219
Maximum flow rates at confluence using above data:
       31.166       27.968
Area of streams before confluence:
        5.900        1.050
Effective area values after confluence:
        6.721        6.950
Results of confluence:
Total flow rate =     31.166(CFS)
Time of concentration =     7.517 min.
Effective stream area after confluence =      6.721(Ac.)
Study area average Pervious fraction(Ap) =  0.100
Study area average soil loss rate(Fm) =    0.020(In/Hr)
Study area total (this main stream) =       6.95(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       16.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   686.600(Ft.)
Downstream point/station elevation =   686.440(Ft.)
Pipe length  =    45.00(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    31.166(CFS)
Given pipe size =     24.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
     2.986(Ft.)  at the headworks or inlet of the pipe(s)
 Pipe friction loss =      0.854(Ft.)
 Minor friction loss =      2.292(Ft.) K­factor =   1.50
Pipe flow velocity =      9.92(Ft/s)
Travel time through pipe =    0.08 min.
Time of concentration (TC) =     7.59 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       40.000 to Point/Station       41.000
**** INITIAL AREA EVALUATION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000



Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Initial subarea data:
Initial area flow distance =   151.100(Ft.)
Top (of initial area) elevation =   704.050(Ft.)
Bottom (of initial area) elevation =   701.000(Ft.)
Difference in elevation =     3.050(Ft.)
Slope =    0.02019  s(%)=       2.02
TC = k(0.304)*[(length^3)/(elevation change)]^0.2
Initial area time of concentration =    4.938 min.
Rainfall intensity =      6.232(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area (Q=KCIA) is C = 0.897
Subarea runoff =      3.131(CFS)
Total initial stream area =        0.560(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       41.000 to Point/Station       42.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   697.000(Ft.)
Downstream point/station elevation =   687.570(Ft.)
Pipe length  =   591.25(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     3.131(CFS)
Given pipe size =     18.00(In.)
Calculated individual pipe flow  =     3.131(CFS)
Normal flow depth in pipe =    5.95(In.)
Flow top width inside pipe =   16.94(In.)
Critical Depth =    8.10(In.)
Pipe flow velocity =      6.14(Ft/s)
Travel time through pipe =    1.60 min.
Time of concentration (TC) =     6.54 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       42.000 to Point/Station       42.000
**** SUBAREA FLOW ADDITION ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)



Time of concentration =     6.54 min.
Rainfall intensity =      5.304(In/Hr) for a   100.0 year storm
Effective runoff coefficient used for area,(total area with modified
rational method)(Q=KCIA) is C = 0.897
Subarea runoff =      3.812(CFS) for    0.900(Ac.)
Total runoff =      6.943(CFS) Total area =        1.46(Ac.)
Area averaged Fm value =    0.020(In/Hr)
End of computations, total study area =            8.41 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number (AMC 2) =  75.0



    Orange County Rational Hydrology Program

(Hydrology Manual Date(s) October 1986 & November 1996)

 CIVILCADD/CIVILDESIGN  Engineering Software, (c) 1989­2018 Version 9.0
Rational Hydrology Study, Date: 04/18/23  File Name: A21532POST.roc

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
A21532 PROPOSED CONDITION
Q100
POST MITIGATION/DETENTION                                                  

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Program License Serial Number 6509

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
 *********   Hydrology Study Control Information **********

­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Rational hydrology study storm event year is   100.0

Decimal fraction of study above 2000 ft., 600M  =     0.0000
English Units Used for input data

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       15.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Rainfall intensity =      4.897(In/Hr) for a   100.0 year storm
User specified values are as follows:
TC =   7.52 min.  Rain intensity =       4.90(In/Hr)
Total area =         5.91(Ac.)  Total runoff =     11.58(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++



Process from Point/Station       15.000 to Point/Station       16.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   689.670(Ft.)
Downstream point/station elevation =   686.700(Ft.)
Pipe length  =   610.55(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    11.580(CFS)
Given pipe size =     24.00(In.)
Calculated individual pipe flow  =    11.580(CFS)
Normal flow depth in pipe =   15.28(In.)
Flow top width inside pipe =   23.09(In.)
Critical Depth =   14.64(In.)
Pipe flow velocity =      5.49(Ft/s)
Travel time through pipe =    1.85 min.
Time of concentration (TC) =     9.37 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       15.000 to Point/Station       16.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 1
Stream flow area =      5.910(Ac.)
Runoff from this stream =     11.580(CFS)
Time of concentration =    9.37 min.
Rainfall intensity =     4.316(In/Hr)
Area averaged loss rate (Fm) =    0.0200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       33.000 to Point/Station       33.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Rainfall intensity =      4.484(In/Hr) for a   100.0 year storm
User specified values are as follows:
TC =   8.77 min.  Rain intensity =       4.48(In/Hr)
Total area =         1.05(Ac.)  Total runoff =      3.19(CFS)



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       33.000 to Point/Station       16.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   687.750(Ft.)
Downstream point/station elevation =   686.600(Ft.)
Pipe length  =   188.30(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     3.190(CFS)
Given pipe size =     12.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
     0.743(Ft.)  at the headworks or inlet of the pipe(s)
 Pipe friction loss =      1.509(Ft.)
 Minor friction loss =      0.384(Ft.) K­factor =   1.50
Pipe flow velocity =      4.06(Ft/s)
Travel time through pipe =    0.77 min.
Time of concentration (TC) =     9.54 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       33.000 to Point/Station       16.000
**** CONFLUENCE OF MINOR STREAMS ****
______________________________________________________________________
Along Main Stream number: 1 in normal stream number 2
Stream flow area =      1.050(Ac.)
Runoff from this stream =      3.190(CFS)
Time of concentration =    9.54 min.
Rainfall intensity =     4.272(In/Hr)
Area averaged loss rate (Fm) =    0.0200(In/Hr)
Area averaged Pervious ratio (Ap) = 0.1000
Summary of stream data:

Stream  Area  Flow rate      TC     Fm       Rainfall Intensity
 No.    (Ac.)   (CFS)       (min) (In/Hr)     (In/Hr)

1      5.91    11.580      9.37    0.020      4.316
2      1.05     3.190      9.54    0.020      4.272
Qmax(1) =

   1.000 *    1.000 *    11.580) +
   1.010 *    0.982 *     3.190) + =      14.746

Qmax(2) =
   0.990 *    1.000 *    11.580) +
   1.000 *    1.000 *     3.190) + =      14.652

Total of 2 streams to confluence:
Flow rates before confluence point:
      11.580       3.190



Maximum flow rates at confluence using above data:
       14.746       14.652
Area of streams before confluence:
        5.910        1.050
Effective area values after confluence:
        6.941        6.960
Results of confluence:
Total flow rate =     14.746(CFS)
Time of concentration =     9.374 min.
Effective stream area after confluence =      6.941(Ac.)
Study area average Pervious fraction(Ap) =  0.100
Study area average soil loss rate(Fm) =    0.020(In/Hr)
Study area total (this main stream) =       6.96(Ac.)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       16.000 to Point/Station       17.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   686.600(Ft.)
Downstream point/station elevation =   686.440(Ft.)
Pipe length  =    44.60(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =    14.746(CFS)
Given pipe size =     24.00(In.)
NOTE: Normal flow is pressure flow in user selected pipe size.
The approximate hydraulic grade line above the pipe invert is
     0.543(Ft.)  at the headworks or inlet of the pipe(s)
 Pipe friction loss =      0.189(Ft.)
 Minor friction loss =      0.513(Ft.) K­factor =   1.50
Pipe flow velocity =      4.69(Ft/s)
Travel time through pipe =    0.16 min.
Time of concentration (TC) =     9.53 min.

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       42.000 to Point/Station       43.000
**** USER DEFINED FLOW INFORMATION AT A POINT ****
______________________________________________________________________
COMMERCIAL subarea type                     
Decimal fraction soil group A = 0.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 1.000
SCS curve number for soil(AMC 2)  = 75.00
Pervious ratio(Ap) = 0.1000  Max loss rate(Fp)=     0.200(In/Hr)
Max Catchment Loss (Fm) =     0.020(In/Hr)
Rainfall intensity =      5.305(In/Hr) for a   100.0 year storm
User specified values are as follows:



TC =   6.54 min.  Rain intensity =       5.30(In/Hr)
Total area =         1.46(Ac.)  Total runoff =      4.21(CFS)

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
Process from Point/Station       43.000 to Point/Station       44.000
**** PIPEFLOW TRAVEL TIME (User specified size) ****
______________________________________________________________________
Upstream point/station elevation =   690.820(Ft.)
Downstream point/station elevation =   687.570(Ft.)
Pipe length  =    66.66(Ft.)   Manning's N = 0.013
No. of pipes = 1  Required pipe flow  =     4.210(CFS)
Given pipe size =     18.00(In.)
Calculated individual pipe flow  =     4.210(CFS)
Normal flow depth in pipe =    5.19(In.)
Flow top width inside pipe =   16.31(In.)
Critical Depth =    9.44(In.)
Pipe flow velocity =      9.97(Ft/s)
Travel time through pipe =    0.11 min.
Time of concentration (TC) =     6.65 min.
End of computations, total study area =            8.42 (Ac.)
The following figures may
be used for a unit hydrograph study of the same area.
Note: These figures do not consider reduced effective area
effects caused by confluences in the rational equation.

Area averaged pervious area fraction(Ap) = 0.100
Area averaged SCS curve number (AMC 2) =  75.0
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Rainfall file not specifiedA21532 HYDROCAD
  Printed  4/19/2023Prepared by {enter your company name here}

Page 5HydroCAD® 10.10-5a  s/n 02379  © 2020 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Peak Elev=688.96'  Storage=0.017 af   Inflow=3.75 cfs  0.392 afPond 7P: DET B
   Outflow=3.19 cfs  0.391 af

Peak Elev=691.81'  Storage=0.014 af   Inflow=4.49 cfs  0.545 afPond 9P: DET C
   Outflow=4.21 cfs  0.544 af

Peak Elev=692.27'  Storage=0.263 af   Inflow=23.19 cfs  2.247 afPond 10P: DET A
   Outflow=11.58 cfs  2.235 af

CFS  Imported from  DETB.csv   Inflow=3.75 cfs  0.392 afLink 3L: POINT 32
   Primary=3.75 cfs  0.392 af

CFS  Imported from  DETA.csv   Inflow=23.19 cfs  2.247 afLink 5L: POINT 14
   Primary=23.19 cfs  2.247 af

CFS  Imported from  DETC.csv   Inflow=4.49 cfs  0.545 afLink 6L: POINT 42
   Primary=4.49 cfs  0.545 af

   Inflow=18.13 cfs  3.170 afLink 8L: OUTFLOW
   Primary=18.13 cfs  3.170 af



Rainfall file not specifiedA21532 HYDROCAD
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Summary for Pond 10P: DET A

[82] Warning: Early inflow requires earlier time span

Inflow = 23.19 cfs @ 16.17 hrs,  Volume= 2.247 af
Outflow = 11.58 cfs @ 16.29 hrs,  Volume= 2.235 af,  Atten= 50%,  Lag= 7.6 min
Primary = 11.58 cfs @ 16.29 hrs,  Volume= 2.235 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 692.27' @ 16.29 hrs   Surf.Area= 0.135 ac   Storage= 0.263 af

Plug-Flow detention time= 12.0 min calculated for 2.226 af (99% of inflow)
Center-of-Mass det. time= 9.8 min ( 870.2 - 860.4 )

Volume Invert Avail.Storage Storage Description
#1 689.67' 0.530 af 60.0"  Round Pipe Storage  x 5

L= 235.0'  S= 0.0010 '/'

Device Routing     Invert Outlet Devices
#1 Primary 689.67' 18.0" Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=11.55 cfs @ 16.29 hrs  HW=692.26'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 11.55 cfs @ 6.54 fps)

Pond 10P: DET A

Inflow
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Summary for Pond 7P: DET B

[82] Warning: Early inflow requires earlier time span

Inflow = 3.75 cfs @ 16.18 hrs,  Volume= 0.392 af
Outflow = 3.19 cfs @ 16.25 hrs,  Volume= 0.391 af,  Atten= 15%,  Lag= 4.2 min
Primary = 3.19 cfs @ 16.25 hrs,  Volume= 0.391 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 688.96' @ 16.25 hrs   Surf.Area= 0.021 ac   Storage= 0.017 af

Plug-Flow detention time= 3.7 min calculated for 0.391 af (100% of inflow)
Center-of-Mass det. time= 2.9 min ( 863.7 - 860.8 )

Volume Invert Avail.Storage Storage Description
#1 687.75' 0.072 af 48.0"  Round Pipe Storage  x 2

L= 125.0'  S= 0.0010 '/'

Device Routing     Invert Outlet Devices
#1 Primary 687.75' 12.0" Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=3.18 cfs @ 16.25 hrs  HW=688.96'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 3.18 cfs @ 4.05 fps)

Pond 7P: DET B
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Summary for Pond 9P: DET C

[82] Warning: Early inflow requires earlier time span

Inflow = 4.49 cfs @ 16.15 hrs,  Volume= 0.545 af
Outflow = 4.21 cfs @ 16.18 hrs,  Volume= 0.544 af,  Atten= 6%,  Lag= 2.0 min
Primary = 4.21 cfs @ 16.18 hrs,  Volume= 0.544 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 691.81' @ 16.18 hrs   Surf.Area= 0.021 ac   Storage= 0.014 af

Plug-Flow detention time= 3.1 min calculated for 0.544 af (100% of inflow)
Center-of-Mass det. time= 2.3 min ( 864.8 - 862.5 )

Volume Invert Avail.Storage Storage Description
#1 690.82' 0.108 af 60.0"  Round Pipe Storage  x 2

L= 120.0'  S= 0.0010 '/'

Device Routing     Invert Outlet Devices
#1 Primary 690.82' 18.0" Vert. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=4.11 cfs @ 16.18 hrs  HW=691.80'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 4.11 cfs @ 3.37 fps)

Pond 9P: DET C

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

5

4

3

2

1

0

Peak Elev=691.81'
Storage=0.014 af

4.49 cfs

4.21 cfs

D 



Rainfall file not specifiedA21532 HYDROCAD
  Printed  4/19/2023Prepared by {enter your company name here}

Page 9HydroCAD® 10.10-5a  s/n 02379  © 2020 HydroCAD Software Solutions LLC

Summary for Link 3L: POINT 32

Inflow = 3.75 cfs @ 16.18 hrs,  Volume= 0.392 af
Primary = 3.75 cfs @ 16.18 hrs,  Volume= 0.392 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

CFS Imported from DETB.csv

Link 3L: POINT 32
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Summary for Link 5L: POINT 14

Inflow = 23.19 cfs @ 16.17 hrs,  Volume= 2.247 af
Primary = 23.19 cfs @ 16.17 hrs,  Volume= 2.247 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

CFS Imported from DETA.csv

Link 5L: POINT 14
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Summary for Link 6L: POINT 42

Inflow = 4.49 cfs @ 16.15 hrs,  Volume= 0.545 af
Primary = 4.49 cfs @ 16.15 hrs,  Volume= 0.545 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

CFS Imported from DETC.csv

Link 6L: POINT 42
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Summary for Link 8L: OUTFLOW

Inflow = 18.13 cfs @ 16.23 hrs,  Volume= 3.170 af
Primary = 18.13 cfs @ 16.23 hrs,  Volume= 3.170 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Fixed water surface Elevation= 686.44'

Link 8L: OUTFLOW
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