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This Water Quality Management Plan (WQMP) has been prepared for Toll Brothers, Inc. by 
Hunsaker and Associates Irvine, Inc. The WQMP is intended to comply with the requirements of 
the local NPDES Stormwater Program requiring the preparation of the plan. 

The undersigned, while it owns the subject property, is responsible for the implementation of the 
provisions of this plan and will ensure that this plan is amended as appropriate to reflect up-to-
date conditions on the site consistent with the current Orange County Drainage Area 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 the 
incorporated Cities of Orange County within the Santa Ana Region. Once the undersigned 
transfers its interest in the property, its successors-in-interest shall bear the aforementioned 
responsibility to implement and amend the WQMP. An appropriate number of approved and 
signed copies of this document shall be available on the subject site in perpetuity. 

Owner: Toll Brothers, Inc. 
Name/Title Peter Kim, Vice President – Land Development 

Company Toll Brothers, Inc. 

Address 
725 Town & Country Road, Suite 200 
Orange, CA 92868 

Email pkim@TollBrothers.com 
Telephone # (714) 347-1300 

I understand my responsibility to implement the provisions of this WQMP including the ongoing 
operation and maintenance of the best management practices (BMPs) described herein. 
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SECTION I DISCRETIONARY PERMIT(S) AND WATER QUALITY CONDITIONS  
The project’s discretionary permit and water quality information are provided in the following: 

PROJECT INFOMATION 

Permit/Application No.  TBD Tract/Parcel Map No. VTTM 18142 

Additional Information/ 
Comments: 

This Preliminary Water Quality Management Plan has been 
developed in accordance with Section 7.II-1.5 of the Model Water 
Quality Management Plan and provides the basic framework to 
address the water quality component for each anticipated phase of 
the Nakase Property Project.   

WATER QUALITY CONDITIONS 

Water Quality Conditions 
(list verbatim.) 

The project is considered a priority project under the City of Lake 
Forest Local Implementation Plan and Water Quality Ordinance 
(LFMC Chapter 15.14). Therefore, the project is subject to the 
requirements of a Water Quality Management Plan (WQMP) to 
minimize the adverse effects of urbanization on site hydrology, runoff 
flow rates and pollutant loads. 

The project is in the preliminary planning phase of development, 
with this preliminary document prepared to support the Area Plan for 
the Nakase Property. There are currently no site-specific water 
quality conditions of approval for the project.    

WATERSHED-BASED PLAN CONDITIONS 

Provide applicable 
conditions from 
watershed-based plans 
including WIHMPs and 
TMDLs 

The project is located within the San Diego Creek Watershed. 

303(d) List impairments for the project’s receiving waters are as 
follows:  

Serrano Creek – Ammonia, Indicator Bacteria, pH, Benthic 
Community Effects, Toxicity.  

San Diego Creek (Reach 2) – Indicator Bacteria, Nutrients, 
Sedimentation/Siltation, Unknown Toxicity. 

San Diego Creek (Reach 1) – Fecal Coliform, Selenium, Toxaphene, 
Nutrients, Pesticides, Sedimentation/Siltation, Benthic Community 
Effects, DDT, Malathion, Toxicity. 

Newport Bay (Upper) – Chlordane, Copper, DDT, Indicator 
Bacteria, Metals, Nutrients, PCBs, Pesticides, Sediment Toxicity, 
Sedimentation Siltation, Malathion. 

Newport Bay (Lower) – Chlordane, Copper, DDT, Indicator Bacteria, 
Nutrients, PCBs, Pesticides, Sediment Toxicity. 
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Established TMDLs for the project’s receiving waters are as follows: 

Serrano Creek – None. 

San Diego Creek Reach 2 – Nutrients, Sedimentation/Siltation, 
Unknown Toxicity, Metals. 

San Diego Creek Reach 1 – Nutrients, Pesticides, 
Sedimentation/Siltation, Metals 

Upper Newport Bay – Indicator Bacteria, Nutrients, Pesticides, 
Sedimentation/Siltation, Metals. 

Lower Newport Bay – Indicator Bacteria, Nutrients, Pesticides, 
Metals, Siltation 

The WIHMP for San Diego Creek has been submitted to the RWQCB 
for review and is currently awaiting approval. 
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SECTION II PROJECT DESCRIPTION 
II.1  PROJECT DESCRIPTION 

DESCRIPTION OF PROPOSED PROJECT  

Development Category 
(Verbatim from WQMP): 

This project is considered a priority project under the following categories: 

Priority Project, Category 1 – 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. 

Priority Project, Category 5 – Impervious surface of 2,500 square feet or 
more located within, directly adjacent to (within 200 feet), or discharging 
directly into receiving waters within Environmentally Sensitive Areas (ESAs). 

Priority Project, Category 7 – Streets, road, highways and freeways. This 
Category includes any paved surface that is 5,000 square feet or greater 
used for the transportation of automobiles, trucks, motorcycles and other 
vehicles.  

Project Area (ft2): 
5,314,320 ft2  
(122.0 Ac.)1 

Number of Dwelling Units: up to 
675 single family residential; up to 
101 senior affordable rental units 

SIC Code: Related SIC include 
8211 (elementary school); 6513 
(Operators of Apartment Buildings)  

Narrative Project 
Description: 

The proposed “Nakase Property” project (the Project) is a mixed-use 
development consisting of approximately 122.0 acres of land located 
centrally within the northern portion of the City of Lake Forest.  

The site is bounded to the north by Rancho Parkway and an existing 
shopping center (“Corridor Center”) beyond; to the east by Serrano 
Creek, business centers and Lake Forest Drive beyond; to the south by 
business centers and Enterprise Way beyond; and to the west by Bake 
Parkway and business centers beyond. Current address for the site is 
20621 Lake Forest Drive.  

The project will include the following land uses:  

Residential (Single-Family, Multi-Family) 

Up to 675 total homes arranged in two and three-story configurations, 
with an optional fourth story rooftop deck at three-story configurations, 
ranging from low medium to medium density on approximately 51.0 (±) 
net acres. 

The residential community will be comprised of five residential 
neighborhoods:  

                                           
1 Project gross area based on property/tract limits. Net improvement areas, hydrological boundaries and BMP 

Drainage Management Areas will differ based on project grading, proposed improvements areas, developed 
drainage areas and BMP management areas.  
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DESCRIPTION OF PROPOSED PROJECT  
   

Neighborhood Unit 
Count 

Acres 
(Net) 

1 – Garden Clusters 159 12.8 
2 – Sky Terraces 73 5.6 

3 – Cottage Homes 123 12.3 
4 – Traditional Single 

Family  
114 13.0 

5 – Estate Homes 74 7.3 
Total 543 51.0 

   

Senior Affordable Rental Community 

The project proposes to provide an inclusionary senior rental affordable 
housing in the southwestern portion of the site, meeting the City of Lake 
Forest affordability requirements. 

• The affordable site would include medium-high density product 
sufficient to provide up to 101 units, surface parking and amenities 
on 2.53 acres. 

• The product is anticipated to be 2-3 story elevator accessed 
building with surface parking and amenities.  

Elementary School 

A 10-acre public school site (11.7 gross acres) is proposed at the 
northwestern portion of the site to accommodate up to 1,000 students 
from kindergarten through sixth grade. The elementary school conceptual 
site plan includes the following: campus hub, kindergarten building, 
grades 1-2 building, grades 3-6 building, outdoor learning area, active 
play area and field, parking for staff, teachers, and visitors, as well as a 
drop off area. 

The elementary school site will be located at the corner of Bake and 
Rancho Parkways. Two points of access will be provided to the school site: 
one through the main entrance at Bake and the other through Rancho 
Parkway. "BB" Street will be the primary road leading to the school with a 
two-lane street allowing for drop off and pick up along with parking on 
both sides. 

Open Space 

The community provides approximately 25 acres of parks, open space, 
and trails located throughout the project site, consisting of the following: 

• A 4.79 acre Central Park with community gathering elements such 
as areas for farmers markets as well as a community private 
clubhouse and recreational facility; 
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DESCRIPTION OF PROPOSED PROJECT  

• 2.62 acres of neighborhood mini parks (5 total), open for public 
use, allowing each community to host a centrally located park;  

• A 3.59 acre Neighborhood Park with active play areas such as 
dog park, open lawn areas that can be used for field sports;  

• 10.4 acres of open space habitat and restoration area bordering 
Serrano Creek, as well as trails connecting the walking trails within 
the community to the Serrano Creek Regional Trail System; and 

• 3.2 acres contained within slopes, parkways, paseos and other 
miscellaneous landscaping areas. 

Community Clubhouse 

The project proposes a private community clubhouse and recreational 
facility on an approximately two and a half acres of the Central Park 
located on the eastern side of the project site to accommodate residential 
uses. Clubhouse amenities will include: pools, cabanas, multi-purpose 
rooms, and barbecue and entertainment areas. 

Circulation 

Access to the site will be provided from three new proposed entries; two 
at Bake Parkway, and one from Rancho Parkway. The main community 
entrance will align with existing Rancho Parkway South, while the 
secondary entry on Bake will line up with existing Orchard Street. The third 
access point will be on Rancho Parkway and will connect the existing 
commercial center located north of the project. Together these access 
points will provide connectivity to arterial highways such as Alton, Lake 
Forest Drive, and Irvine Boulevard while regional access will be provided 
through the Foothill Transportation Corridor (State Road 241). 

An internal road system will provide circulation through the site 
connecting it to the surrounding communities and the development via 
three collector roads: “A” Street (from Bake to “B” Street with 2 travel 
lanes in each direction); “B” Street (from north to south connecting “A” 
and “C” Streets with one lane in each direction); and “C” Street (from a 
right-in / right-out intersection on the southern part of Bake with no 
median break to “B” Street with one lane in each direction). “BB” Street 
will provide access to school site, allowing full access from “B” Street while 
access from “A” Street is restricted through the median to avoid queues 
stretching into Bake Parkway. 

The Project would include the widening of Bake Parkway at the two project 
entries to provide right turn lanes. The Project also proposes to widen 
Rancho Parkway at the project entry to provide a separate eastbound turn 
lane. 
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DESCRIPTION OF PROPOSED PROJECT  

Infrastructure  

Water – Irvine Ranch Water District (IRWD) serves the project site with 
domestic and recycled water facilities. Water service (domestic and fire 
water supply) will be provided for the project as part of the backbone 
infrastructure improvement. Existing 12” domestic and 12” recycled water 
mains located along the southern property boundary, which traverse the 
project site west to east, are proposed to be relocated. Consequently all, 
or portions of the existing system may be rerouted with a new water line 
facilities aligned within the project circulation streets and lots. In addition, 
the mains will have a new easement right to IRWD. All rerouting of water 
facilities will be reviewed and approved by the City and IRWD.  

Sewer – Service will be extended into the project as part of the backbone 
infrastructure improvement. A project gravity sewer system is proposed to 
connect to the existing sewer system in Bake Parkway, which has adequate 
in capacity to serve the entire developed site. 

Utilities – Electric service will be provided through Southern California 
Edison (SCE). The project proposes to underground the existing overhead 
power lines along the easterly side of Bake Parkway. In addition, gas, 
cable, and telephone utilities will also be constructed to serve the needs 
of the development and school. 

Drainage – The Project’s entire developed site grading will direct runoff 
flows to the southwest area of the project site to eventually discharge into 
an existing 10.5’ x 10.5’ box culvert. The drainage system will utilize 
project detention facilities to reduce increased peak flows and discharge 
rates to the Serrano Creek watershed. 

Parking 

Parking will be provided via residential garage spaces, un-covered street 
parking and covered/uncovered parking lots. All dwelling units will have 
a two-car garage, with uncovered parking spaces provided in private 
driveways or project streets. Covered and uncovered parking areas are 
anticipated for the project parks, the senior rental community and the 
school site. Total parking shall be consistent with City of Lake Forest 
requirements. 

Pervious/Impervious Areas 

Project pervious areas include designated open space lots, natural areas, 
park, trails, slopes, parkways and common landscaping areas, as well as 
within private areas of each residential unit.  

Total landscaping/pervious area is anticipated to consist of approximately 
41.6 acres, or 34.2% of the site. Anticipated paved areas include project 
streets, sidewalks and hardscape, parking areas, building footprints and 
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DESCRIPTION OF PROPOSED PROJECT  

other impervious improvements. These improvements are anticipated to 
consist of approximately 80.3 acres, or 65.8% of the project site.  

Trash 

Typical household wastes are anticipated to be generated daily from the 
residential, parks and school sites. Each single-family residential unit will 
have trash bins located/stored within the private residence of each home. 
Designated trash enclosures (and receptacles) are anticipated to address 
trash from the senior housing community, the school site and the 
clubhouse. It is also anticipated that receptacles will be provided 
throughout the project’s trails and parks for community use.  All trash will 
be collected on a weekly basis (at minimum) by the contracted local waste 
disposal company. 

Design information and locations of site-specific improvements for the 
project are not available at this time. Additional information for these 
improvements will be provided in future WQMP submittals to the City. All 
currently known improvements are shown in the WQMP Site Plan in 
Section VI. 

Project Area 
Pervious Surface Impervious Surface 

Area 
(acres or sq ft) 

Percentage 
Area 

(acres or sq ft) 
Percentage 

Pre-Project Conditions 109.9 90.1% 12.1 9.9% 
Post-Project Conditions 41.7 34.2% 80.3 65.8% 

Drainage 
Patterns/Connections 

In the pre-project condition, onsite drainage is divided into two drainages: 

Drainage “A” consists of the western/northwestern portion of site 
(approximately 76.6 acres) and drains southwesterly via sheet flow to 
channelized flow (onsite natural and partly paved drainage system) to an 
existing 10.5’ x 10.5’ reinforced concrete box and the existing storm drain 
(OCFCD Facility No. F19-P07), which confluences with Serrano Creek 
approximately 0.6 miles to the southwest. Run-on to Drainage “A” 
consists of offsite areas to the north (approximately 227.9 acre) that 
discharge into the site via an existing 84” reinforced concrete pipe (RCP) 
at Rancho Parkway and Corridor Center. Total tributary area (onsite and 
offsite) to F19-P07 connection is 304.45 acres. 

Drainage “B” consists of the eastern/southeastern portion of the site 
(approximately 43.4 acres) and drains southeasterly via sheet flow to 
channelized flow (natural and partly paved drainage) prior to discharging 
to Serrano Creek (OCFCD Facility No. F19), which is located within the 
eastern/southeastern edge of property limits. There is no offsite run-on to 
Drainage “B”.  
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DESCRIPTION OF PROPOSED PROJECT  

All runoff is then conveyed southwesterly prior to discharging to San Diego 
Creek (Reach 1), San Diego Creek (Reach 2), Newport Bay (Upper and 
Lower) and the Pacific Ocean. 

The discrepancy between total onsite drainage area (120.0 acres) and 
project area (122.0 acres) is due to approximately 2.0 acres of natural 
Serrano Creek area located along the easterly edge of the property. 
Serrano Creek itself does not drain into the site. The flows within Serrano 
Creek are not impacted by the development.  
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II.2 POTENTIAL STORMWATER POLLUTANTS 

Table 2.1, Anticipated and Potential Pollutants Generated by Land Use Type, from the Technical 
Guidance Document (December 2013) lists the following Pollutants of Concern (POC’s) 
associated with the proposed development: 

POLLUTANTS OF CONCERN 

Pollutant 

Check One: 
E=Expected to 
be of concern  

N=Not 
Expected to be 

of concern 

Additional Information and Comments 

Suspended Solids/Sediment E  N  

Pollutant is a Primary POC. Potential sources of 
sediment include disturbed or unstabilized 
landscaping areas and disturbed earth 
surfaces. 

Nutrients E  N  

Pollutant is Primary POC as downstream water 
is impaired for Nutrients. Potential sources of 
nutrients include fertilizers, sediment and 
trash/debris. 

Heavy Metals E  N  
Pollutant is a Primary POC. Potential sources for 
the project include automobiles and uncovered 
parking areas. 

Pathogens (Bacteria/Virus) E  N  
Pollutant is a Primary POC. Potential sources for 
the project include food wastes, pet wastes, 
sediment and landscaping areas. 

Pesticides E  N  
Pollutant is a Primary POC. Potential sources of 
pesticides include landscaping and open space 
areas. 

Oil and Grease  E  N  
Potential sources include project streets and 
parked vehicles.  

Toxic Organic Compounds  E  N  
Pollutant is a Primary POC. Potential sources for 
the project include automobiles and uncovered 
parking areas. 

Trash and Debris E  N  
Potential sources of trash and debris include 
landscaping activities, food wrappers and food 
wastes. 
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II.3 Hydrologic Conditions of Concern 
The purpose of this section is to identify any hydrologic conditions of concern (HCOC) with respect 
to downstream flooding, erosion potential of natural channels downstream, impacts of increased 
flows on natural habitat, etc. that may occur as the result of project implementation. As specified 
in Section 2.3.3 of the Model WQMP, projects must identify and mitigate any HCOCs. An HCOC 
is a combination of upland hydrologic conditions and stream biological and physical conditions 
that present a condition of concern for physical and/or biological degradation of streams. 

The project resides within the jurisdiction of the Santa Ana RWQCB and is subject to the 
requirements of the North Orange County WQMP TGD, in which HCOCs are considered to exist 
if the volume for the 2-year runoff event for post-development condition exceeds pre-development 
condition by more than 5% or the time of concentration is less than the pre-development condition 
by greater than 5%. 

Is the proposed project potentially susceptible to hydromodification impacts? 

 No – Show map and/or describe and reference supporting documentation in the space below 

 Yes – Describe applicable hydrologic conditions of concern in the space below. 

The proposed project will increase the amount of impervious area located within the project site, 
thereby increasing runoff volume and rate. Therefore, the project is subject to the hydromodification 
requirements prescribed in the TGD for North Orange County. 

A summary of the analysis is provided in the following table: 

HCOC Analysis Summary (2-year event) 
Total 

Drainage 
Area (1) 

Existing Condition Proposed Condition 
∆ Acres 

∆ Q2 
(cfs) 

∆ Tc 
(min) Acres 

Q2 
(cfs) 

Tc 
(min) 

Acres(3) 
Q2 
(cfs) 

Tc 
(min) 

A 304.45 (2) 208.6 27.74 339.75 284.8 23 +35.30 +76.2 +4.75 
B 43.4 19.6 33.75 7.3 3.3 33.75 -36.1 -16.3 0 

Total 347.85 228.2 -- 347.05 288.1 -- -1.0 +59.9 -- 
1. Consists of onsite runoff and any offsite run-on areas 
2. Consists of 76.6 onsite acres and 227.9 offsite acres 
3. Discrepancy in proposed condition Drainage A of 0.8 acres resulting from edge grading effects.  

 
Please note that in the proposed condition, Drainage A includes a portion of Drainage B in order 
to reduce the amount of flow tributary to Serrano Creek. Based on the project’s hydrology analysis, 
project implementation would result in downstream HCOC impacts to Drainage Area A, as both 
peak flows and time of concentration for the 2-year storm event is changed by greater than 5% 
(increase Q and decreased Tc).  

To address the project’s HCOC as well as overall increase in runoff (larger storm events), a 
subsurface detention facility is proposed in the northern side of Central Park to detain the volume 
required to mitigate the difference between the project’s pre- and post-development peak runoff 
and change in time of concentration at the project’s point of compliance (outlet) to the existing 
downstream drainage system for Drainage A. With implementation of the detention facility, runoff 
is mitigated as follows: 
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Flood Volume Summary – Drainage A (with Detention) 
Storm 
Event 
(yr) 

AreaEXIST

(acres) 
QEXIST

(cfs) 
TcEXIST 
(min) 

VEXIST 
(ac-ft) 

AreaDEV

(acres) 
QDEV

(cfs) 
TcDEV 
(min) 

VDEV 
(ac-ft) 

∆ Q2 
(cfs/%) 

2 304.45 208.6 27.74 27.52 339.75 202.16 23.43 36.29 
-6.44 

-3.13% 

25 304.45 508.7 23.90 77.74 339.75 369.01 20.80 93.09 
-139.69 
27.46% 

100 304.45 671.2 22.88 112.17 339.75 453.85 20.07 127.42 
-217.35 
32.38% 

II.4 POST DEVELOPMENT DRAINAGE CHARACTERISTICS

The project’s post-development drainage characteristics are described as follows: 

In the developed condition the project’s two onsite drainage areas in the pre-project condition 
are combined to form one larger drainage area. Onsite runoff is generally conveyed to the 
backbone storm drain system via a system of area drains, curb and gutters and catch basin inlets. 
Runoff is then discharged to the existing 10.5’x10.5’ RCB (County Facility Number F19-P07) 
located at the southwestern project limits and conveyed southerly approximately 0.6 miles prior 
to discharging to Serrano Creek, San Diego Creek, Newport Bay and the Pacific Ocean.  

Offsite storm run-on from the north, which consists of approximately 227.9 acres entering the 
site just south of the intersection of Rancho Parkway and Corridor Center via an existing 84” 
RCP, will be conveyed through the project site (via a parallel storm drain line) and also 
discharged to the project’s southwestern discharge point. To mitigate for the increase in peak 
runoff flows discharged to the existing F19-P07 facility, a subsurface detention basin will be 
provided within the northern portion of Central Park to detain run-on flows to the north, prior to 
discharging to the south.  

Low Impact Development  

To satisfy the project’s requirements for Low Impact Development (LID) requirements and water 
quality treatment, water qualify runoff from each of the project’s Drainage Management Areas 
(DMAs) are addressed as follows. Please note that the proposed bioretention facilities (with the 
exception of DMA1) are non-infiltration type facilities (designed with a sub-drain to convey 
treated runoff to the storm drain system). 

DMA 1 (10.99 acres) – Consists of the proposed school site. Runoff will be treated within the 
school site via infiltration BMPs (if feasible) or bioretention BMPs.  

DMA 2 (26.29 acres) – Consists of Neighborhood 3, Central Park, “T” Street and northern 
portions of “B” Street and “M” Street. Majority of runoff from this DMA will be conveyed to a 
linear bioretention facility located within the open space area between Serrano Creek and the 
project’s onsite development areas, with a small amount of runoff from areas immediately 
adjacent to the neighborhood mini park will be conveyed to a bioretention facility within the 
park.  
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DMA 3 totals 70.54 acres and consists of non-continuous DMAs (3.1 and 3.2) that will discharge 
to a multi-purpose bioretention facility located at the southwestern portion of the project site. 
Specifically, the DMA consists of the following areas: 

• DMA 3.1 (61.49 acres) – Consists of Neighborhoods 1, 4 and 5, and project areas 
located south of “A” Street and Central Park area. This DMA also includes 3 
bioretention facilities located within each of the neighborhood mini parks.  

• DMA 3.2 (9.87 acres) – Consists of Neighborhood 2, located in northern central 
portion of the project site. This DMA also includes a bioretention facility within the 
neighborhood mini park.  

DMA A1 through A5 (2.78 acres) – Consists of “A” Street that provides access from Bake 
Parkway. Runoff from each “A” Street DMA will be addressed via linear bioretention facilities in 
the parkways. 

In the event that the BMP located within each mini park within DMAs 2 and 3 does not have 
capacity to address the required tributary treatment volume, the unmet volume will be conveyed 
to the larger downstream facility for each DMA. The locations and sizes of the proposed BMPs 
are preliminary and provided in the WQMP Site Plan (Section 6). 

II.5 PROPERTY OWNERSHIP/MANAGEMENT 

The project proponent, Toll Brothers, Inc., shall assume all onsite BMP maintenance, inspection 
and funding responsibilities until such time, these activities have been turned over to the 
Homeowners Association (HOA), or the City of Lake Forest, as appropriate. Inspection and 
maintenance activities are in Section V of this WQMP.  
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SECTION III SITE DESCRIPTION 
III.1 PHYSICAL SETTING 

General descriptions of the project area are provided below: 

PHYSICAL SETTING 

Planning Area/ 
Community Name 

Planning Area – Currently not located within Planning Area. 
Proposed “Nakase Property” Area Plan 
Community Name – “Nakase Property” 

Location/Address 

South of Bake Parkway and Rancho Parkway 
20621 Lake Forest Drive, Lake Forest, CA 
The site is bounded to the north by Rancho Parkway and an existing 
shopping center (“Corridor Center”) beyond; to the east by Serrano 
Creek, business centers and Lake Forest Drive beyond; to the south 
by business centers and Enterprise Way beyond; and to the west by 
Bake Parkway and business centers beyond. Current address for the 
site is 20621 Lake Forest Drive. The project site has historically been 
used for nursery operations. 

Land Use 
Existing: Commercial Nursery/General Plan – “Business Park” 
Proposed: Low-Medium Density & High Density Residential, Public 
Facilities, Community Park and Open Space, Institution (School) 

Zoning 
Existing: A1 (Agriculture) 
Proposed: Planned Community/Area Plan 

Acreage 122.0 acres 

Predominant Soil Type Hydrologic Soil Type C and D 
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III.2 SITE CHARACTERISTICS 

The following table summarizes general characteristics of the project site: 

SITE CHARACTERISTICS 

Precipitation Zone 0.95 in. 

Topography 

The existing nursery operations previously modified the project site’s 
natural topography. Its present uses have resulted in a generally 
gently sloping pad with the exception of a central mounded area to 
the southwest.  

The site falls approximately 65’ from the northeast along Rancho 
Parkway to the southwest, towards Bake Parkway. The property is 
mostly below the elevation of Rancho Parkway until the intersection 
of Bake Parkway. As the property falls to the south along Bake 
Parkway, grades generally follow that of Bake Parkway. The site is 
lower than the adjacent property along the southern property line. 
The eastern property line follows the existing grades of Serrano 
Creek. 

Drainage 
Patterns/Connections 

In the pre-project condition, onsite drainage is divided into two 
drainage: 

Drainage “A” consist of the western/northwestern portion of site 
(approximately 76.6 acres) and drains southwesterly via sheet flow 
to channelized flow (onsite natural and partly paved drainage 
system) to an existing 10.5’ x 10.5’ reinforced concrete box and the 
existing storm drain (OCFCD Facility No. F19-P07), which 
confluences with Serrano Creek approximately 0.6 miles to the 
southwest. Run-on to Drainage “A” consists of offsite areas to the 
north (approximately 227.9 acre) that discharge into the site via an 
existing 84” reinforced concrete pipe (RCP). 

Drainage “B” consists of the eastern/southeastern portion of the site 
(approximately 43.4 acres) and drains southeasterly via sheet flow 
to channelized flow (natural and partly paved drainage) prior to 
discharging to Serrano Creek (OCFCD Facility No. F19), which is 
located within the eastern/southeastern edge of property limits. 
There is no offsite run-on to Drainage “B”.  

All runoff is then conveyed southwesterly within Serrano Creek prior 
to discharging to San Diego Creek (Reach 1), San Diego Creek 
(Reach 2), Newport Bay (Upper and Lower) and the Pacific Ocean. 

The discrepancy between total onsite drainage area (120.0 acres) 
and project area (122.0 acres) is due to approximately 2.0 acres of 
natural Serrano Creek area located along the easterly edge of the 
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SITE CHARACTERISTICS 
property. Serrano Creek itself does not drain into the site. The flows 
within Serrano Creek are not impacted by the development. 

Soil Type, Geology, and 
Infiltration Properties 

Geologically, the site is located within the foothills of the Santa Ana 
Mountains, part of the Peninsular Ranges Geomorphic Province. The 
region consists of dissected foothills bordering the Los Angeles Basin 
to the northwest and the granite-core Santa Ana Mountains to the 
east. The Southern California Batholith forms the core of the Santa 
Ana Mountains, which is overlain by a thick sequence of sedimentary 
units, which comprise the foothills. The foothills have been tilted, 
folded, and faulted since deposition as a result of regional uplift. 
Drainage from the nearby mountains has dissected the subject area 
and the alluvial deposits within the subject region are ultimately 
connected to alluvium of the Tustin Plain to the southwest of the site. 
Late Miocene to Early Pliocene bedrock materials of the Capistrano 
Formation that underlie the subject site are primarily composed of 
sandstone and silty sandstone. 

The Nakase Property site is located in a natural canyon area with 
adjoining gentle topographic ridges. The geologic earth units 
underlying the site include sandstone bedrock of the Oso Member 
of the Capistrano Formation in the ridges, slope wash deposits on 
the lower flanks of the ridges, and Quaternary alluvium in the 
canyon areas. A majority of the former canyon areas is capped by a 
substantial volume of undocumented fill that resulted in creating a 
relatively flat working surface for the nursery. 

Based on the County of Orange Technical Guidance Document 
(TGD) for Preparation of WQMPs and the geotechnical 
investigation, onsite soils consist primarily of Hydrologic Group C 
and D Soils, characterized as having slow to very slow infiltration 
rates when thoroughly wet. These soils are not favorable for 
infiltration. Soils in the northern central portion of the site also 
include some Group B soils, which are considered favorable for 
infiltration. See WQMP Attachment D for soils information.  

Hydrogeologic 
(Groundwater) 
Conditions 

Project site is not located within a shallow groundwater zone, as 
defined by the TGD. Groundwater is expected to be greater than 
10’ below existing surface. 
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SITE CHARACTERISTICS 

Geotechnical Conditions 
(relevant to infiltration) 

Based on the TGD, majority of underlying soils consist primarily of 
Group “C” and “D” soils, which are not favorable for infiltration. 
Location of Group “B” soil is located in the upstream portion of the 
project site. Infiltration will be considered if existing soil is to remain, 
per geotechnical professional’s recommendations.  

However, as previously stated, the presence of undocumented fill 
requires remedial grading to remove all of the undocumented fill 
and the upper portion of the slope wash and alluvium that is dry, 
porous and relatively loose. The structural areas within the bedrock 
ridges will be over excavated and capped with compacted fill. The 
design cut slopes will be provided with stabilization fills to mitigate 
erosion potential of the friable sandstone. Along the Serrano Creek 
side of the project, a shear key will be constructed within project 
limits to mitigate lateral earth movement during the design 
earthquake event.  

Off-Site Drainage 

The project site receives run-on from upstream areas north of 
Rancho Parkway. In the developed condition, storm water run-on 
from areas to the north will be conveyed through the project site via 
onsite storm drain improvements (bypassing the multi-purpose 
bioretention facility), prior to discharging to Facility F19-P07 (Pre-
development Drainage “A”).  

Utility and Infrastructure 
Information 

There are no major utilities currently on the project site. Wet and dry 
utilities are proposed for this project and will connect to existing 
facilities located in Rancho Parkway and Bake Parkway.  

III.3 WATERSHED DESCRIPTION 

The following table provides descriptions of the project’s receiving waters. 

WATERSHED DESCRIPTION 

Receiving Waters Serrano Creek, San Diego Creek (Reach 2), San Diego Creek 
(Reach 1), Upper and Lower Newport Bay. 

303(d) Listed Impairments 

Serrano Creek – Ammonia, Indicator Bacteria, pH, Benthic 
Community Effects, Toxicity  
San Diego Creek (Reach 2) – Indicator Bacteria, Nutrients, 
Sedimentation/Siltation, Unknown Toxicity 
San Diego Creek (Reach 1) – Fecal Coliform, Selenium, 
Toxaphene, Nutrients, Pesticides, Sedimentation/Siltation, Benthic 
Community Effects, DDT, Malathion, Toxicity  
Newport Bay (Upper) – Chlordane, Copper, DDT, Indicator 
Bacteria, Metals, Nutrients, PCBs, Pesticides, Sediment Toxicity, 
Sedimentation Siltation, Malathion  
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WATERSHED DESCRIPTION 
Newport Bay (Lower) – Chlordane, Copper, DDT, Indicator 
Bacteria, Nutrients, PCBs, Pesticides, Sediment Toxicity 

Applicable TMDLs 

San Diego Creek (Reach 2) – Nutrients, Sedimentation/Siltation, 
Unknown Toxicity, Metals 
San Diego Creek (Reach 1) – Indicator Bacteria, Nutrients, 
Pesticides, Sedimentation/Siltation, Metals 
Newport Bay (Upper) – Indicator Bacteria, Nutrients, Pesticides, 
Sedimentation/Siltation, Metals, Siltation 
Newport Bay (Lower) – Indicator Bacteria, Nutrients, Pesticides, 
Metals, Siltation 

Pollutants of Concern for 
the Project 

Pollutants of Concern for the project include: Suspended 
Solids/Sediment, Nutrients, Metals, Pathogens, Pesticides, Oil & 
Grease, Toxic Organic Compounds and Trash & Debris. 
Primary Pollutants of Concern for the project include: Suspended 
Solids/Sediment, Nutrients, Metals, Pathogens, Pesticides and Toxic 
Organic Compounds.  

Environmentally Sensitive 
and Special Biological 
Significant Areas 

The project site is located within 200’ of 303(d) listed water body 
(Serrano Creek), which is defined as an Environmentally Sensitive 
Area (ESA) under Section 2.3.3.4 of the Technical Guidance 
Document.  



Preliminary/Conceptual Draft Water Quality Management Plan (WQMP) 
“Nakase Property” – VTTM No. 18142 
City of Lake Forest, CA   

 

Toll Brothers, Inc. Section IV 
  Page 18 

SECTION IV BEST MANAGEMENT PRACTICES (BMPS) 
IV. 1 PROJECT PERFORMANCE CRITERIA 

The project’s performance criteria for HCOCs and LID BMPs are provided in the following table: 

PROJECT PERFORMANCE CRITERIA  

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 implanting LID on regional or sub-
regional basis?  

YES  NO  

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

The WIHMP for San Diego Creek has been submitted to the 
RWQCB for review and is currently awaiting approval.  

If HCOC exists, list 
applicable 
hydromodification control 
performance criteria  
(Section 7.II-2.4.2.2 in 
MWQMP) 

Post-project runoff discharge volume for the 2-year frequency storm 
does not exceed that of the predevelopment condition by more than 
5% and time of concentration of post-development runoff for the 2-
year storm event is not less than that for the predevelopment 
condition by more than 5%. 

List applicable LID 
performance criteria 
(Section 7.II-2.4.3 from 
MWQMP) 

• LID BMPs must be designed to retain, on-site, (infiltrate, harvest 
and use, or evapotranspire) storm water runoff up to 80 percent 
average annual capture efficiency. 

• LID BMPs must be designed to: 
- Retain, onsite, (infiltrate, harvest and use, or evapotranspire) 

stormwater runoff as feasible up to the Design Capture 
Volume, and 

- Recover (i.e., draw down) the storage volume as soon as 
possible after a storm event, and if necessary 

- Biotreat, on-site, additional runoff, as feasible, up to 80 
percent average annual capture efficiency (cumulative, 
retention plus biotreatment), and, if necessary 

- Retain or biotreat, in a regional facility, the remaining runoff 
up to 80 percent annual capture efficiency (cumulative, 
retention plus biotreatment, onsite plus offsite), and, if 
necessary 

- Fulfill alternative compliance obligations for runoff volume 
not retained or biotreated up to 80 percent average annual 
capture efficiency using treatment controls or other 
alternative approaches as described in Section 7.II-3. 
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PROJECT PERFORMANCE CRITERIA  

List applicable treatment 
control BMP performance 
criteria (Section 7.II-3.2.2 
from MWQMP) 

Not applicable. Project will conform to LID requirements onsite.  

Calculate LID design storm 
capture volume for Project. 

DCV = C x D x A x 43560 sf/ac x 1ft/12in 
Where: 
DCV = design storm capture volume, cu-ft 
C = runoff coefficient = (0.75 x imp + 0.15) 
Imp = impervious fraction of drainage area (ranges from 0 to 1) 
D = storm depth (inches) 
A = tributary area (acres) 
Imp = 0.658 
D = 0.95 inches (See Attachment D) 
A = 122.0 acres 
DCV1 = [(0.658*0.75)+0.15](0.95)(122.0)(43560)(1/12)  
=279,250.9 cu-ft 

1DCV shown based on property limits. For actual DCV based on DMA limits, see Section IV.2.2. 

IV.2 SITE DESIGN AND DRAINAGE PLAN 

The primary goal of site design principles and techniques is to reduce land development impacts 
on water quality and downstream hydrologic conditions. Benefits of site design include reductions 
in the size of downstream BMPs, conveyance systems, pollutant loading and hydromodification 
impacts.  

IV.2.1 Site Design BMPs 

The following section describes the site design BMPs that have been incorporated into this project. 

Minimize Impervious Area 

Landscaping will be provided throughout the site, along project streets, within private lots as well 
as common lettered lots and recreation lot to minimize the amount of impervious area onsite. 

Maximize Natural Infiltration Capacity 

The project site consists primarily of HSG C and D soils, which are not feasible for infiltration. 
However, the project will utilize some retention of runoff in the project’s landscaping areas to allow 
for some incidental infiltration and evapotranspiration processes. These areas include depressed 
parkways and landscaping areas. 

Preserve Existing Drainage Patterns and Time of Concentration 

In the developed condition, runoff from the project’s development areas will be collected and 
discharged to the existing drainage to the southwest of the project site. Changes in the time of 
concentration and peak flows from natural/pre-project conditions will be controlled via the 
project’s hydromodification controls/detention facilities. 
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Disconnect Impervious Areas 

Landscaping will be provided within the project’s development areas to minimize the amount of 
directly connected impervious areas. 

Protect Existing Vegetation and Sensitive Areas, and Revegetate Disturbed Areas 

Project site will include natural conservation areas and mitigation areas.  

Revegetate Disturbed Areas and Xeriscape Landscaping 

Native and/or tolerant landscaping will be incorporated into site design, consistent with City 
guidelines, in proposed landscaping areas. 

IV.2.2 Drainage Management Areas (DMAs) 

Per the TGD, the project site has been divided into Drainage Management Areas (DMAs) to be 
utilized for defining drainage areas tributary to the project’s BMPs. DMA limits have been 
delineated based on the tributary drainage area for each BMP. 

The design capture volume (DCV) utilizing the “Simple Method” described in TGD Section III.1.1 
is provided below. Locations of DMAs and associated LID BMPs are provided on the exhibits in 
Section VI. Calculations and TGD Worksheets are provided in Appendix B of this WQMP. 

DMA 
Area 
(Ac.) Imp. C-value 

Design 
Storm 

Depth (in.) 

DCVSIMPLE 
(cu-ft) 

1 10.99 0.65 0.6375 0.95 24,160.6 
2 26.29 0.7 0.6750 0.95 61,196.2 

3.1 61.49 0.737 0.7028 0.95 149,016.9 
3.2 9.87 0.55 0.5625 0.95 19,145.6 
A1 0.75 0.7 0.6750 0.95 1,745.8 
A2 0.59 0.85 0.7875 0.95 1,602.3 
A3 0.53 0.7 0.6750 0.95 1,233.7 
A4 0.52 0.85 0.7875 0.95 1,412.2 
A5 0.39 0.85 0.7875 0.95 1,059.1 

IV.3 LID BMP SELECTION AND PROJECT CONFORMANCE ANALYSIS 

Per the TGD, Low Impact Development (LID) BMPs must be incorporated into design features and 
source controls to reduce project related storm water pollutants. The incorporation of LID BMPs 
into project design requires evaluation of LID measures in the following treatment hierarchy: 
infiltration, evapotranspiration, harvest/reuse and biotreatment.  

IV.3.1 Hydrologic Source Controls (HSC) 

Hydrologic source controls (HSCs) can be considered to be an integration of site design practices 
and LID BMPs. The goal of HSCs is to reduce runoff volume for a given drainage area without 
reducing the site’s true impervious area.  
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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)  

  
HSC-2 Impervious Area Dispersion  

Where feasible, runoff from the project’s roof and walkway areas will be directed to adjacent 
landscaping areas for filtration, evapotranspiration and incidental infiltration of runoff and volume 
reduction, prior to discharging to the storm drain system.  

HSC-3 Street Trees 

Trees will be planted along the project’s parkways and within common lot areas to intercept rainfall 
and provide some volume reduction benefits for the project.  

At current, DCV reduction credits have not been determined for these areas as the project is in the 
planning phase of development. As such their benefits are incidental at the moment, as the areas 
have not been specifically designed to retain runoff.  

IV.3.2 Infiltration BMPs 

Infiltration BMPs are LID BMPs that capture, store and infiltrate storm water runoff. These BMPs are 
engineered to store a specified volume of water and have no design surface discharge (underdrain 
or outlet structure) until this volume is exceeded. Examples of infiltration BMPs include infiltration 
trenches, bioretention without underdrains, drywells, permeable pavement, and underground 
infiltration galleries.  

Name Included? 

Bioretention without underdrains  

Rain gardens  

Porous landscaping  

Infiltration planters  

Retention swales  

Infiltration trenches  

Infiltration basins  
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Name Included? 

Drywells  

Subsurface infiltration galleries  

French drains  

Permeable asphalt  

Permeable concrete  

Permeable concrete pavers  

Other:    

Infiltration BMPs will be considered for use at the school site, where more favorable soils may be 
present. Since the project is the preliminary stages of design, the simple DCV will be used in this 
WQMP. However, as designs approach final, routing of runoff will be accounted in the DCV 
volume, and BMP sizes defined.  

INFILTRATION  DESIGN SUMMARY 

DMA DCVSIMPLE  
(cu-ft) BMP DCV Storage  

Provided (cu-ft) 
Footprint 

Provided (ft2)  

1 26,666.8 Infiltration 
(TBD) TBD TBD 

 

Due to the presence of undocumented fill and unfavorable soil types (HSG Type C & D) in the 
remaining project areas, BMPs that employ infiltration as the primary mechanism for pollutant 
removal are not feasible. 

IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs 

Name Included? 

EVAPOTRANSPIRATION 

All HSCs; See Section IV.3.1  

Surface-based infiltration BMPs  

Biotreatment BMPs  

HARVEST & REUSE/ RAINWATER HARVESTING 

Above-ground cisterns and basins  

Underground detention  
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Evapotranspiration 

Evapotranspiration BMPs are a class of retention BMPs that discharges stored volume 
predominately to ET, through some infiltration may occur. ET includes both evaporation and 
transpiration, and ET BMPs may incorporate one or more of these processes. BMPs must be 
designed to achieve the maximum feasible ET, where required to demonstrate that the maximum 
amount of water has been retained on-site. Since ET is not the sole process in these BMPs, specific 
design and sizing criteria have not been developed for ET-based BMPs. 

Harvest and Reuse 

Harvest and Reuse (aka. Rainwater Harvesting) BMPs are LID BMPs that capture and store storm 
water runoff for later use. These BMPs are engineered to store a specified volume of water and 
have no design surface discharge until this volume is exceeded. Harvest and use BMPs include 
both above-ground and below-ground cisterns. Examples of uses for harvested water include 
irrigation, toilet and urinal flushing, vehicle washing, evaporative cooling, industrial processes and 
other non-potable uses.  

The project does not propose the use of harvesting BMPs, as sources of reclaimed water are 
available for irrigation of the project’s opens space areas. Based on Section X.2.8 of the TGD, if 
sufficient reclaimed water supply is available to meet the project’s demand for use, then the project 
proponent is allowed to consider harvest and use to be infeasible.  

Biofiltration BMPs will be employed to address low flow (irrigation and other non-storm water 
runoff) and storm water runoff from project areas.  

IV.3.4 Biotreatment BMPs 

Biotreatment BMPs are a class of structural LID BMPs that treat suspended solids and dissolved 
pollutants in storm water using mechanisms characteristic of biologically active systems. These 
BMPs are considered treat and release facilities and include treatment mechanisms that employ 
soil microbes and plants. Additional benefits of these BMPs may include aesthetic enjoyment, 
recreational use, wildlife habitat and reduction in storm water volume. 

BIOTREATMENT 

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: Underground Bioretention with Underdrains  
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The project proposes the use of underground bioretention facilities as the primary water quality 
treatment feature in the Neighborhood Park. Similar facilities, along with modular devices (BIO-7 
- proprietary biotreatment BMPs), will be utilized in combination within the Neighborhood Mini 
Parks. Other proposed bioretention facilities include a traditional (BIO-1) basin type bioretention 
facility along Serrano Creek and linear bioretention facilities (configured as swales but functioning 
as bioretention BMPs) along “A” Street.  

Each bioretention facility will be designed with a nutrient sensitive media, which would allow the 
units to provide a medium to high level of effectiveness at removing the project’s storm water 
pollutants, as well as sub-drains to convey treated runoff to the storm drain system. A variety of 
plants and trees will be used in conjunction with these structures resulting in effective on-site 
stormwater management through absorption, evapotranspiration and interception. 

BIOTREATMENT BMP  DESIGN SUMMARY 

DMA DCVSIMPLE 

(cu-ft) BMP DCV Storage  
Provided (cu-ft) 

Footprint 
Provided (ft2)  

2 61,196.2 BIORETENTION BASIN 

TBD TBD 

3.1 149,016.9 UNDERGROUND 
BIORETENTION 3.2 19,145.6 

A1 1,745.8 LINEAR BIORETENTION 
A2 1,602.3 LINEAR BIORETENTION 
A3 1,233.7 LINEAR BIORETENTION 
A4 1,412.2 LINEAR BIORETENTION 
A5 1,059.1 LINEAR BIORETENTION 

 

IV.3.5 Hydromodification Control BMPs 

The project is subject to hydromodification. The following BMP will be employed to address project 
impacts.  

HYDROMODIFICATION CONTROL BMPS 
BMP Name BMP Description 

Subsurface Detention 
System 

Subsurface detention vault located beneath Central Park to detain the 
difference in runoff for the 2-year event and up to the 100-year event, as 
well as larger storm events. See Section II.3. 

  

IV.3.6 Regional/Sub-Regional LID BMPs 

Not applicable to project. Project is not part of any regional or sub-regional BMP programs. Project 
will employ use of onsite LID BMPs to address project runoff.  

IV.3.7 Treatment Control BMPs 

Not applicable to project. Project will employ use of onsite LID BMPs to address project runoff.  

Source Control BMPs 

In accordance with the County DAMP and City of Lake Forest Local Implementation Plan (LIP), both 
structural and non-structural source control BMPs are required for all priority projects unless 
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deemed not applicable based on project characteristics. The following tables summarize the source 
control BMPs (Non-Structural and Structural) specified in the County DAMP and City’s LIP.  

The following tables show source control BMPs (routine non-structural and routine structural) 
included in this project and those that were not included. 

IV.3.8 Non-Structural Source Control BMPs 

The table below indicates all Non-Structural Source Control BMPs to be utilized in the project. 
Additional discussions of the selected BMPs are provided in the BMP Inspection and Maintenance 
Responsibility Matrix provided in Section V of this WQMP. 

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) 

  
Proposed facility will not 
generate waste subject to Title 
22 CCR compliance. 

N6 Local Industrial Permit Compliance   Project is not subject to 
industrial permit. 

N7 Spill Contingency Plan   

Proposed facility will not 
generate waste or store 
materials subject to the 
requirements of Chapter 6.95 
of the CA Health and Safety 
Code. 

N8 Underground Storage Tank 
Compliance 

  No underground storage 
tanks proposed for the project. 

N9 
Hazardous Materials Disclosure 
Compliance 

  

Proposed facility will not store 
or generate hazardous 
materials subject to agency 
requirements. 

N10 Uniform Fire Code Implementation   
Proposed facility does not 
propose to store toxic or highly 
toxic compressed gases.  

N11 Common Area Litter Control    

N12 Employee Training    

N13 Housekeeping of Loading Docks    

N14 Common Area Catch Basin 
Inspection 
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NON-STRUCTURAL SOURCE CONTROL BMPS 

Identifier Name 
Check One 

If not applicable, state brief 
reason Included 

Not 
Applicable 

N15 
Street Sweeping Public Streets and 
Parking Lots 

   

N16 Retail Gasoline Outlets   Not in project scope. 

N1 – Education for Property Owners 

Educational materials will be provided to homeowners at close of escrow by owner/developer and 
periodically thereafter by the HOA to inform them of their actions and the potential impacts to 
downstream water quality. Materials include those described in Section VII of this WQMP and any 
updates to educational materials.  

N2 – Activity Restrictions 

Activity restrictions to minimize potential impacts to water quality and with the purpose of protecting 
water quality will be prescribed by the project’s Covenant, Conditions and Restrictions (CC&Rs), or 
other equally effective measure.  

N3 – Common Area Landscape Management 

Maintenance activities for landscape areas shall be consistent with City and manufacturer 
guidelines for fertilizer and pesticide use (OC DAMP Section 5.5). Maintenance includes trimming, 
weeding and debris removal and vegetation planting and replacement and shall be consistent with 
the City’s Landscape Ordinance. Stockpiled materials during maintenance activities shall be placed 
away from drain inlets and runoff conveyance devices. Wastes shall be properly disposed of or 
recycled.  

N4 – BMP Maintenance 

The project proponent shall be responsible for implementation of each applicable non-structural, 
structural and LID BMPs as well as scheduling inspection and maintenance cleaning of all 
applicable structural BMP facilities. The proponent shall be responsible for inspection and 
maintenance activities in landscape areas (see WQMP Site Plan).  

N11 – Common Area Litter Control 

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

N12 – Employee Training 

All employees and any contractors will require training to ensure that employees are aware of 
maintenance activities that may result in pollutants reaching the storm drain. Training will include, 
but not limited to, spoil clean up procedures, proper waste disposal, housekeeping practices, etc.  

N13 – Housekeeping of Loading Docks 
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Housekeeping measures will be implemented at the school site to keep the proposed loading dock 
and delivery areas clean and orderly condition. Includes sweeping, removal of trash & debris on a 
weekly basis, and use of dry methods for cleanup (e.g., sweeping). 

N14 – Common Area Catch Basin Inspection 

As required by the TGD, at least 80% of all drainage facilities shall be inspected each year and, if 
necessary, cleaned and maintained prior to the storm season, no later than October 15th each 
year; with 100% of all drainage facilities inspected, cleaned and maintained within a two year 
period. Drainage facilities include catch basins and inlets, detention vaults and the project’s LID 
BMPs. 

N15 – Street Sweeping Public Streets and Parking Lots 

All project streets shall be vacuum swept on a weekly basis, consistent with City’s sweeping 
schedule. 

Refer to Section V for implementation frequency and maintenance responsibilities. 

IV.3.9 Structural Source Control BMPs 

The source control BMPs have been selected in the following table to address the anticipated 
pollutants generated by the proposed project. These BMPs are designed to work in conjunction 
with the project’s LID BMPs to minimize potential impacts to the site’s receiving waters. 

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 outdoor storage areas 
proposed for park. 

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) 

   

S6 Dock areas    

S7 Maintenance bays   
No maintenance bays proposed 
for project. 
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STRUCTURAL SOURCE CONTROL BMPS 

Identifier  Name 
Check One 

If not applicable, state brief 
reason Included 

Not 
Applicable 

S8 Vehicle wash areas   
No vehicle washing allowed 
onsite. 

S9 Outdoor processing areas   
No outdoor processing of goods 
required for project. 

S10 Equipment wash areas   No wash areas onsite. 

S11 Fueling areas   
No fueling areas in project 
scope. 

S12 Hillside landscaping   
Project is not hillside 
development with large slopes. 

S13 
Wash water control for food 
preparation areas 

   

S14 Community car wash racks   Not in project scope. 

S1 – Provide Storm Drain System Stenciling and Signage (CASQA SD-13) 

Storm drain stenciling with a brief message or graphical icons with symbols, prohibiting the 
dumping of improper materials into the storm drain system shall be placed in highly visible areas 
adjacent to all storm drain inlets. The BMP is designed to alert and educate homeowners and 
guests of the destination of pollutants discharged into storm drain systems. Legibility of stencils and 
signs shall be maintained. 

S3 – Trash Enclosure (CASQA SD-32) 

All trash and waste shall be stored in containers that have lids or tarps to minimize direct 
precipitation into the containers. The trash storage areas will be designed to City standards, and 
will be walled, roofed, have gates and proper drainage per City standards. Trash enclosure 
locations are not known at this time. Locations will be identified as project designs approach final.   

S4 – Efficient Irrigation System & Landscape Design (CASQA SD-10 & SD-12) 

Landscaping will be designed to consist of native species or drought tolerant, water conserving 
landscaping. Irrigation system will be designed, constructed and adjusted to eliminate overspray to 
hardscape areas, with timing and cycle lengths adjusted in accordance with water demands, given 
time of year, weather, day or night time temperatures based on system specifications and local 
climate patterns. 

S6 – Dock Areas (CASQA SD-31) 

Runoff from dock areas shall be prohibited from entering the storm drain system. Dock area shall 
be designed to be precluded from rain and storm water run-on, and be kept in a clean and orderly 
manner (BMP N13).  
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S13 – Waste Water Controls for Food Preparation Areas 

All wash water from food prep areas will be controlled and proper staff training conducted by the 
Owner. Food preparation facilities shall meet all health and safety, building and safety and any 
other applicable regulations, codes requirements, including installation of a grease interceptor 
where required. Sinks shall be contained with sanitary sewer connections for disposal of wash 
waters containing kitchen and food wastes.  

IV.4 ALTERNATIVE COMPLIANCE PLAN (IF APPLICABLE) 

The project is able to fully address the design capture volume via onsite LID BMPs. Therefore, an 
alternative compliance plan is not applicable to this project. 

IV.4.1 Water Quality Credits 

Not applicable to project. Project will utilize LID BMPs onsite to address storm water. 

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). 
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DESCRIPTION OF PROPOSED PROJECT 
Project Types that Qualify for Water Quality Credits (Select all that apply):   

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) 

N/A 

IV.4.2 Alternative Compliance Plan Information 

Not applicable to project. Project will utilize LID BMPs onsite to address storm water pollutants. 
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SECTION V INSPECTION/MAINTENANCE RESPONSIBILITY FOR BMPS 
It has been determined that the Owner shall assume all BMP funding, inspection and maintenance 
responsibilities for the Nakase Property project, until such time, site ownership, maintenance and 
funding responsibilities have been transferred to the HOA and the City of Lake Forest, as 
appropriate.  

Contact/Title 
Peter Kim, Vice President of Land 
Development 

Company Toll Brothers, Inc. 

Address 
725 Town & Country Road, Suite 200 
Orange, CA 92868 

Email pkim@tollbrothersinc.com 

Telephone # (714) 347-1300 

The Owner shall verify BMP implementation and ongoing maintenance through inspection, self-
certification or other equally effective measure. The certification shall verify that the inspection and 
maintenance of all BMPs are performed in accordance to the requirements of this WQMP.  

The BMP Inspection and Maintenance Responsibility Matrix is provided in the following table. An 
Operations and Maintenance (O&M) Plan is also included as an attachment to this WQMP. 

BMP INSPECTION/MAINTENANCE 

BMP Responsible 
Party(s) 

Inspection/ Maintenance Activities 
Required 

Minimum Frequency 
of Activities 

HYDROLOGIC SOURCE CONTROL BMPs 

HSC-2 Impervious 
Area Dispersion Owner/HOA 

Inspect for standing water and that 
water infiltrates into underlying soil 
completely. Remove accumulated 
sediment or repair eroded areas as 
needed. 

After qualifying storm 
events of 0.5” or 

greater and monthly 
with landscaping 

maintenance  

HSC-3 Street Trees Owner/HOA 

Conduct general inspection and 
maintenance monthly per routine 
landscaping maintenance activities. 
Trim trees as needed. Conduct bi-
annual tree health evaluations. 

After qualifying storm 
events of 0.5” or 

greater and monthly 
with landscaping 

maintenance  
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BMP INSPECTION/MAINTENANCE 

BMP Responsible 
Party(s) 

Inspection/ Maintenance Activities 
Required 

Minimum Frequency 
of Activities 

INFILTRATION BMPs 
TBD Owner TBD TBD 

BIOTREATMENT BMPs 

BIO-1 Bioretention 
with Underdrains  
& Underground 
Bioretention with 

Underdrains 

Owner/HOA 

Conduct general inspection and 
maintenance per routine landscaping 
maintenance activities. Inspect surface 
area for debris, trash and vegetation 
accumulation. Inspect for general 
plant health. Inspect for sediment, 
build up on planting surface and in 
area drain inlet. Inspect for sediment 
or debris clogging inlet. Clean/repair 
items as necessary. 

Monthly 

Remove vegetation, permeable soil 
and drain rock. Replace in kind. 
Check sub-drain pipe and inlet. Repair 
if necessary.  

Every 5 to 7 years, 
or as needed 

BIO-7 Proprietary 
Biotreatment  Owner/HOA 

Inspect unit for accumulated debris 
and sediment and plant health; 
remove trash; trim vegetation. Remove 
sediment, replace mulch (if included), 
replace media as needed. 

2-4 weeks during 
rainy season or after 

significant events. 
Frequency to be 

customized after 1-2 
years observation. 

DETENTION BMP 

Subsurface Detention 
Vault Owner/HOA 

Inspect for standing water and that 
water is discharged to the downstream 
storm drain system completely in no 
greater than 72 hours. Inspect and 
remove accumulated sediment and 
debris in settling chamber (first few 
modules of system). 

Storms exceeding 2-
year event (greater 
than 2” within 24 
hours), semi-annual 

NON-STRUCTURAL SOURCE CONTROL BMPs 

N1 Education for 
Property Owners, 

Tenants and 
Occupants 

Owner/HOA 

Educational materials will be provided 
to homeowners at close of escrow by 
the developer and thereafter on an 
annual basis by the HOA. Materials 
shall include those shown in Section 
VII of this WQMP.  

At close of escrow 
and Annually 
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BMP INSPECTION/MAINTENANCE 

BMP Responsible 
Party(s) 

Inspection/ Maintenance Activities 
Required 

Minimum Frequency 
of Activities 

N2 Activity Restrictions Owner/HOA 

Owner will prescribe activity 
restrictions to protect surface water 
quality, through a Covenant, 
Conditions and Restrictions (CC&Rs) 
agreement, or other equally effective 
measure, for the property. Upon 
takeover of site responsibilities by the 
HOA. The HOA shall be responsible 
for ensuring residents compliance. 

Ongoing 

N3 Common Area 
Landscape 

Management 
Owner/HOA 

Maintenance shall be consistent with 
City requirements; any fertilizer and/or 
pesticide usages shall be consistent 
with City and manufacturer guidelines 
for use of fertilizers and pesticides. 
Maintenance includes mowing, 
weeding, and debris removal on a 
weekly basis. Trimming, replanting 
and replacement of mulch shall be 
performed on an as-needed basis. 
Trimmings, clippings, and other waste 
shall be properly disposed of off-site in 
accordance with local regulations. 
Materials temporarily stockpiled 
during maintenance activities shall be 
placed away from water courses and 
drain inlets. 

Monthly and as 
needed 

N4 BMP Maintenance Owner/HOA 

Maintenance of BMPs implemented 
at the project site shall be performed 
at the frequency prescribed in this 
WQMP. Records of inspections and 
BMP maintenance shall be 
maintained by the City and 
documented with the WQMP. 

Ongoing  

N11 Common Area 
Litter control Owner/HOA 

Litter patrol, violations investigation, 
reporting and other litter control 
activities shall be performed by the 
owner/HOA as needed and in 
conjunction with maintenance 
activities for common areas. 

Ongoing 
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BMP INSPECTION/MAINTENANCE 

BMP Responsible 
Party(s) 

Inspection/ Maintenance Activities 
Required 

Minimum Frequency 
of Activities 

N12 Employee 
Training 

Owner 
(School Site 
and Senior 
Rental Site) 

All employees and any contractors 
will require training to ensure that 
employees are aware of 
maintenance activities that may 
result in pollutants reaching the 
storm drain. Training will include, 
but not limited to, spoil clean up 
procedures, proper waste 
disposal, housekeeping practices, 
etc.  

Upon hire and 
annually thereafter 

 N13 Housekeeping of 
Loading Docks 

Owner 
(School Site) 

Housekeeping measures will be 
implemented at the school site to 
keep the proposed loading dock 
and delivery areas clean and 
orderly condition. Includes 
sweeping, removal of trash & 
debris on a weekly basis, and use 
of dry methods for cleanup (e.g., 
sweeping). 

Ongoing 

N14 Common Area 
Catch Basin Inspection 

Owner/HOA 
and City, as 
appropriate 

Catch basin inlets, area drains, curb-
and-gutter systems and other 
drainage systems shall be inspected 
prior to October 1st of each year and 
after large storm events. If necessary, 
drains shall be cleaned prior to any 
succeeding rain events. 80% of 
private facilities shall be inspected 
and cleaned annually, with 100% of 
facilities inspected and maintained 
within a 2-year period. 

Annually 

N15 Street Sweeping 
Owner/HOA 
and City, as 
appropriate 

Project streets and parking areas 
shall be vacuum swept at a minimum, 
weekly basis, consistent with City 
schedules.  

Weekly 
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BMP INSPECTION/MAINTENANCE 

BMP Responsible 
Party(s) 

Inspection/ Maintenance Activities 
Required 

Minimum Frequency 
of Activities 

STRUCTURAL SOURCE CONTROL BMPs 

S1 Provide storm drain 
system stencilling and 

signage 

Owner/HOA 
and City, as 
appropriate 

As a part of the Preliminary civil 
engineering drawings, it will be 
required by the Developer to stencil on 
all of the project’s catch basins, where 
applicable in paved areas, the words, 
“No Dumping - Drains to Ocean.” 
Storm drain stencils shall be inspected 
for legibility, at minimum, once prior 
to the storm season, no later than 
October 1st each year. Those 
determined to be illegible will be re-
stenciled as soon as possible. 

Annually 

S3 Trash Enclosure 

Owner/HOA, 
Owner 

(School Site), 
Owner 
(Senior 
Rental) 

All trash and waste shall be stored 
in containers that have lids or tarps 
to minimize direct precipitation into 
the containers. The trash storage 
areas will be designed to City 
standards, and will be walled, 
roofed, have gates and proper 
drainage per City standards. Trash 
enclosure locations are not known 
at this time. Locations will be 
identified as project designs 
approach final.   

Daily 

S4 Use efficient 
irrigation systems & 
landscape design, 
water conservation, 

smart controllers, and 
source control 

Owner/HOA, 
Owner 

(School Site), 
Owner 
(Senior 
Rental) 

In conjunction with routine 
maintenance activities, verify that 
landscape design continues to 
function properly by adjusting properly 
to eliminate overspray to hardscape 
areas, and to verify that irrigation 
timing and cycle lengths are adjusted 
in accordance with water demands, 
given time of year, weather, day or 
night time temperatures based on 
system specifications and local climate 
patterns. 

Monthly  
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BMP INSPECTION/MAINTENANCE 

BMP Responsible 
Party(s) 

Inspection/ Maintenance Activities 
Required 

Minimum Frequency 
of Activities 

S5 Dock Areas Owner 
(School Site) 

Runoff from dock areas shall be 
prohibited from entering the storm 
drain system. Dock area shall be 
designed to be precluded from rain 
and storm water run-on, and be 
kept in a clean and orderly manner 
(BMP N13).  

Ongoing 

S13 Waste Water 
Controls for Food 
Preparation Areas 

Owner 
(School Site) 

All wash water from food prep 
areas will be controlled and proper 
staff training conducted by the 
Owner. Food preparation facilities 
shall meet all health and safety, 
building and safety and any other 
applicable regulations, codes 
requirements, including installation 
of a grease interceptor where 
required. Sinks shall be contained 
with sanitary sewer connections for 
disposal of wash waters containing 
kitchen and food wastes.  

Ongoing 
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SECTION VI SITE PLAN AND DRAINAGE PLAN 
The exhibits provided in this section are to illustrate the post construction BMPs prescribed within 
this WQMP. Drainage flow information of the proposed project, such as general surface flow lines, 
concrete or other surface drainage conveyances, and storm drain facilities are also depicted. All 
structural source control and LID BMPs are shown as well. 

Exhibits 

• Vicinity Map 

• WQMP Site Plan Exhibit 
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SECTION VII EDUCATIONAL MATERIALS INCLUDED 
The following table contains a list of applicable educational materials to be included in the project’s 
Final WQMP.  

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    
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Attachment A 

Educational Materials 

(Provided at Final WQMP) 
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Attachment B 

BMP Worksheets/Calculations  

BMP Details  

BIO-1 – Bioretention with Underdrains 
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Table 2.7:  Infiltration BMP Feasibility Worksheet 

 Infeasibility Criteria Yes No 

1 

Would Infiltration BMPs pose significant risk for 
groundwater related concerns? Refer to Appendix VII 
(Worksheet I) for guidance on groundwater-related 
infiltration feasibility criteria.  

 X 

Provide basis: 
No. Based on TGD data, there are no restrictions for groundwater infiltration or known plumes 
within project area.  

2 

Would Infiltration BMPs pose significant risk of increasing 
risk of geotechnical hazards that cannot be mitigated to 
an acceptable level? (Yes if the answer to any of the 
following questions is yes, as established by a 
geotechnical expert):  

X  

Provide basis: 
Per geotechnical professional, the presence of undocumented fill onsite requires remedial 
grading to remove all of the undocumented fill and the upper portion of the slope wash 
and alluvium that is dry, porous and relatively loose. The structural areas within the bedrock 
ridges will be over excavated and capped with compacted fill. The design cut slopes will be 
provided with stabilization fills to mitigate erosion potential of the friable sandstone. Along 
the Serrano Creek edge, a shear key will be constructed to mitigate lateral earth movement 
during the design earthquake event. Infiltration will not be feasible in over excavated areas.  

3 Would infiltration of the DCV from drainage area violate 
downstream water rights?  X 

Provide basis: 
Per County TGD Maps, no restrictions on infiltration due to water rights. 
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Table 2.7:  Infiltration BMP Feasibility Worksheet (continued) 

 Partial Infeasibility Criteria Yes No 

4 
Is proposed infiltration facility located on HSG D soils or the 
site geotechnical investigation identifies presence of soil 
characteristics which support categorization as D soils? 

X  

Provide basis: 
Based on project’s geotechnical investigation as well as TGD maps, majority of site contains HSG 
D soils. Infiltration opportunities in the northwestern project area will be reviewed, with infiltration 
BMPs employed if feasible.  

5 
Is measured infiltration rate below proposed facility less than 
0.3 inches per hour? This calculation shall be based on the 
methods described in Appendix VII. 

Not 
available 

Not 
available 

Provide basis: Not known. Percolation test were not conducted onsite. 

6 

Would reduction of over pre-developed conditions cause 
impairments to downstream beneficial uses, such as change 
of seasonality of ephemeral washes or increased discharge of 
contaminated groundwater to surface waters? 

 X 

Provide citation to applicable study and summarize findings relative to the amount of infiltration 
that is permissible: Project discharges to storm channel that is not ephemeral.  

7 

Would an increase in infiltration over pre-developed 
conditions cause impairments to downstream beneficial uses, 
such as change of seasonality of ephemeral washes or 
increased discharge of contaminated groundwater to surface 
waters? 

 X 

Provide citation to applicable study and summarize findings relative to the amount of infiltration 
that is permissible: Based on TGD and County GIS records, no restrictions on infiltration due to 
ephemeral washes or groundwater concerns. 
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Table 2.7:  Infiltration BMP Feasibility Worksheet (continued) 

Infiltration Screening Results (check box corresponding to result): 

8 

Is there substantial evidence that infiltration from the project 
would result in a significant increase in I&I to the sanitary 
sewer that cannot be sufficiently mitigated? (See Appendix 
XVII)? Provide narrative discussion and supporting evidence: 
Per TGD and County of Orange GIS data, project is not 
located in an area where increase in I&I to the sanitary sewer 
is of concern.  

No 

9 

If any answer from row 1-3 is yes: infiltration of any volume is 
not feasible within the DMA or equivalent.  
 
Provide basis: Item 2 is yes. Per geotechnical professional, the 
presence of undocumented fill onsite requires remedial 
grading to remove all of the undocumented fill and the 
upper portion of the slope wash and alluvium that is dry, 
porous and relatively loose. The structural areas within the 
bedrock ridges will be over excavated and capped with 
compacted fill. The design cut slopes will be provided with 
stabilization fills to mitigate erosion potential of the friable 
sandstone. Along the Serrano Creek edge, a shear key will 
be constructed to mitigate lateral earth movement during 
the design earthquake event. Infiltration will not be 
feasible in over excavated areas. Areas residing outside of 
the remedial grading zone and within favorable soils, such 
as the school site, will be examined further for feasibility.  

Item 2 is yes. 

10 

If any answer from row 4-7 is yes, infiltration is permissible but 
is not presumed to be feasible for the entire DCV. Criteria for 
designing biotreatment BMPs to achieve the maximum feasible 
infiltration and ET shall apply.   
 
Provide basis:  
 

 

11 
If all answers to rows 1 through 11 are no, infiltration of the 
full DCV is potentially feasible, BMPs must be designed to 
infiltrate the full DCV to the maximum extent practicable. 
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Worksheet B: Simple Design Capture Volume Sizing Method  

Step 1: Determine the design capture storm depth used for calculating volume 

1 Enter design capture storm depth from Figure III.1, d (inches) d= 0.95 inches 

2 Enter the effect of provided HSCs, dHSC (inches)  
(Worksheet A) 

dHSC= 0 inches 

3 Calculate the remainder of the design capture storm depth, dremainder 
(inches) (Line 1 – Line 2) 

dremainder= 0.95 inches 

Step 2: Calculate the DCV 

1 Enter Project area tributary to BMP (s), A (acres) A= 

See table 
below 

acres 

2 Enter Project Imperviousness, imp (unitless)  imp=  

3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C=  

4 Calculate runoff volume, Vdesign= (C x dremainder x A x 43560 x (1/12)) Vdesign= cu-ft 

Step 3: Design BMPs to ensure full retention of the DCV 
Step 3a: Determine design infiltration rate 

1 Enter measured infiltration rate, Kmeasured (in/hr) 
(Appendix VII) 

Kmeasured= N/A In/hr 

2 Enter combined safety factor from Worksheet H, SPreliminary (unitless) SPreliminary= N/A  

3 Calculate design infiltration rate, Kdesign = Kmeasured / SPreliminary Kdesign= N/A In/hr 

Step 3b: Determine minimum BMP footprint 

4 Enter drawdown time, T (max 48 hours) T= N/A Hours 

5 Calculate max retention depth that can be drawn down within the 
drawdown time (feet), Dmax = Kdesign x T x (1/12) Dmax= N/A feet 

6 Calculate minimum area required for BMP (sq-ft), Amin = Vdesign/ dmax Amin= N/A sq-ft 

Calculations 
      

DMA Area 
(Ac.) Imp. C-value Design Storm 

Depth (in.) 
DCVSIMPLE  

(cu-ft) 
1 10.99 0.65 0.6375 0.95 24,160.6 
2 26.29 0.7 0.6750 0.95 61,196.2 

3.1 61.49 0.737 0.7028 0.95 149,016.9 
3.2 9.87 0.55 0.5625 0.95 19,145.6 
A1 0.75 0.7 0.6750 0.95 1,745.8 
A2 0.59 0.85 0.7875 0.95 1,602.3 
A3 0.53 0.7 0.6750 0.95 1,233.7 
A4 0.52 0.85 0.7875 0.95 1,412.2 
A5 0.39 0.85 0.7875 0.95 1,059.1 
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Attachment C 

Hydromodification Analysis 

(Incorporated by Reference. See project Hydrology Report) 

  



68
6.3

1 T
C

68
6.1

7 T
C

68
6.1

6 T
C

68
6.3

1 T
C

68
5.3

5 C
on

c E
dg

e

68
5.4

3 C
on

c E
dg

e

68
5.3

5 C
on

c E
dg

e

68
5.4

3 P
vm

t E
dg

e

68
5.3

7 P
vm

t E
dg

e

68
5.5

5 P
vm

t E
dg

e

68
5.5

5 P
vm

t E
dg

e

68
5.5

1 P
vm

t E
dg

e

68
5.4

7 P
vm

t E
dg

e

68
5.5

8 T
op

 C
on

c

68
5.4

5 T
op

 C
on

c

68
5.1

0 T
op

 C
on

c
68

5.2
2 T

op
 C

on
c

68
5.0

7 T
op

 C
on

c

68
4.9

5 T
op

 C
on

c

68
5.1

1 T
op

 C
on

c

68
5.2

1 T
op

 C
on

c

68
4.0

1 T
op

 C
on

c

68
3.9

2 T
op

 C
on

c

68
4.1

5 T
op

 C
on

c

68
5.4

1 T
op

 C
on

c

68
6.2

1 T
op

 C
on

c
68

6.7
4 T

op
 C

on
c

68
5.3

6 C
on

c E
dg

e
68

5.4
5 C

on
c E

dg
e

68
5.3

4 C
on

c E
dg

e

68
5.3

1 C
on

c E
dg

e

68
5.3

8 E
lec

 Eq
uip

?

68
5.3

3 E
lec

 Eq
uip

?
68

5.3
3 E

lec
 Eq

uip
?

68
5.3

5 E
lec

 Eq
uip

?
68

4.7
4 S

D 
To

p 8
4"

68
4.0

8 S
D 

To
p 8

4"

68
3.6

0 W
all

 Fa
ce

 To
p

68
3.5

1 W
all

 Fa
ce

 To
p

68
3.5

2 W
all

 Fa
ce

 To
p

68
3.5

0 W
all

 Fa
ce

 To
p

68
3.5

1 W
all

 Fa
ce

 To
p

68
3.5

9 W
all

 Fa
ce

 To
p

68
3.5

5 W
all

 Fa
ce

 G
nd

68
0.5

5 W
all

 Fa
ce

 G
nd

68
0.5

7 W
all

 Fa
ce

 G
nd

68
3.3

8 W
all

 Fa
ce

 G
nd

68
3.3

6 W
all

 Fa
ce

 G
nd

68
0.7

5 W
all

 Fa
ce

 G
nd

68
0.4

8 W
all

 Fa
ce

 G
nd

68
0.6

0 W
all

 Fa
ce

 G
nd

68
0.7

0 W
all

 Fa
ce

 G
nd

68
3.5

2 W
all

 Fa
ce

 G
nd

68
1.0

0 W
all

 Fa
ce

 To
p

68
0.9

4 W
all

 Fa
ce

 To
p

68
1.0

0 W
all

 Fa
ce

 To
p

68
0.9

9 W
all

 Fa
ce

 To
p

68
3.4

7 W
all

 Fa
ce

 To
p

68
3.4

5 W
all

 Fa
ce

 To
p

68
3.4

6 W
all

 Fa
ce

 To
p

68
3.4

5 W
all

 Fa
ce

 To
p

68
3.4

6 W
all

 Fa
ce

 To
p

68
1.3

7 T
oe

 C
on

c

68
0.5

7 T
oe

 C
on

c

68
0.5

6 T
oe

 C
on

c

67
9.7

1 T
oe

 C
on

c

67
7.4

8 T
oe

 C
on

c

67
7.3

7 T
oe

 C
on

c

67
9.7

2 T
oe

 C
on

c

68
0.9

1 T
oe

 C
on

c

68
0.3

3 F
L

67
9.2

3 F
L

67
7.4

2 F
L

67
7.0

7 S
D FL

 84
"

68
0.4

2 D
irt

68
0.3

9 D
irt

68
1.2

8 T
oe

 C
on

c
68

0.6
9 T

oe
 C

on
c

68
1.9

1 W
all

 Fa
ce

 To
p

68
1.9

6 W
all

 Fa
ce

 To
p

68
1.9

1 W
all

 Fa
ce

 To
p

68
1.8

7 W
all

 Fa
ce

 To
p

68
1.1

7 W
all

 Fa
ce

 To
p

68
1.1

8 W
all

 Fa
ce

 To
p

68
1.1

4 W
all

 Fa
ce

 To
p

68
0.4

4 W
all

 Fa
ce

 To
p

68
1.1

0 W
all

 Fa
ce

 To
p

68
0.4

3 W
all

 Fa
ce

 To
p

68
0.3

9 W
all

 Fa
ce

 To
p

67
9.6

6 W
all

 Fa
ce

 To
p

68
0.4

0 W
all

 Fa
ce

 To
p

67
9.6

5 W
all

 Fa
ce

 To
p

67
9.6

1 W
all

 Fa
ce

 To
p

67
9.6

4 W
all

 Fa
ce

 To
p

67
8.9

2 W
all

 Fa
ce

 To
p

67
8.8

9 W
all

 Fa
ce

 To
p

67
8.1

9 W
all

 Fa
ce

 To
p

67
8.8

9 W
all

 Fa
ce

 To
p

67
8.8

5 W
all

 Fa
ce

 To
p

67
8.1

7 W
all

 Fa
ce

 To
p

67
8.0

9 W
all

 Fa
ce

 To
p

67
7.4

2 W
all

 Fa
ce

 To
p

67
7.2

9 W
all

 Fa
ce

 To
p

67
7.2

0 W
all

 Fa
ce

 To
p

67
8.0

8 W
all

 Fa
ce

 To
p

67
7.4

0 W
all

 Fa
ce

 To
p

67
7.1

9 W
all

 Fa
ce

 To
p

67
6.3

6 S
D FL

67
6.1

7 F
L

67
5.9

7 F
L

67
2.9

6 F
L

67
2.9

8 F
L

67
0.5

6 D
irt

67
2.9

6 C
on

c E
dg

e

67
2.9

9 C
on

c E
dg

e

67
2.6

1 C
on

c E
dg

e

67
2.7

1 T
oe

 C
on

c
67

3.5
0 T

oe
 C

on
c

67
5.8

6 T
oe

 C
on

c

67
6.3

0 T
oe

 C
on

c

67
6.5

4 T
oe

 C
on

c

67
6.8

9 T
oe

 C
on

c

67
6.5

4 T
oe

 C
on

c

67
6.4

3 T
oe

 C
on

c

67
3.2

2 T
oe

 C
on

c

67
6.6

7 W
all

 Fa
ce

 G
nd

67
6.3

9 W
all

 Fa
ce

 G
nd

67
6.8

2 W
all

 Fa
ce

 G
nd

67
8.3

2 W
all

 Fa
ce

 G
nd

68
1.7

9 W
all

 Fa
ce

 G
nd

68
1.6

1 W
all

 Fa
ce

 G
nd

68
4.6

7 T
op

 C
on

c

68
4.8

8 T
op

 C
on

c 68
5.2

9 T
op

 C
on

c

68
5.6

8 T
op

 C
on

c
68

5.8
2 T

op
 C

on
c

68
5.3

6 T
op

 C
on

c

68
4.5

6 C
on

c G
B

68
4.4

2 C
on

c G
B

68
3.1

4 C
on

c G
B

68
2.2

7 C
on

c

68
2.0

1 C
on

c
68

1.8
9 C

on
c

68
2.5

4 C
on

c

68
3.9

5 C
on

c

68
3.6

2 C
on

c

68
6.2

4 S
ew

er 
MH C

ov
er 

38
"

67
7.9

5 S
ew

er 
FL

 In

66
9.7

7 S
ew

er 
FL

 In

66
9.6

8 S
ew

er 
FL

74
0.1

0 T
op

 H
ea

dw
all

74
0.1

6 T
op

 H
ea

dw
all

72
4.9

0 B
ox

 FL72
4.8

4 B
ox

 FL

74
0.0

8 H
ea

dw
all

74
0.1

7 H
ea

dw
all

72
9.8

2 W
ing

 W
all

 In
sid

e F
ac

e W
=

1.7
5

73
7.9

8 W
ing

 W
all

 In
sid

e F
ac

e W
=

1.7
5

73
8.0

9 W
ing

 W
all

 In
sid

e F
ac

e W
=

1.7
5

72
9.8

7 W
ing

 W
all

 In
sid

e F
ac

e W
=

1.7
5

67
7.4

6 W
eir

 FL

67
7.3

7 W
eir

 FL
67

6.0
8 F

L
67

5.2
1 F

L

67
5.0

7 S
D FL

 36
" C

SP

67
7.8

9 S
D To

p

67
5.7

7 S
D To

p

67
3.5

2 S
D 

FL
 36

" C
SP

67
2.8

7 F
L

67
1.5

6 F
L

67
0.7

6 F
L

67
0.5

4 B
ox

 FL

66
9.9

9 B
ox

 FL
67

0.3
0 B

ox
 G

rad
e L

ine

67
0.2

3 B
ox

 G
rad

e L
ine

67
0.8

3 B
ox

 G
rad

e L
ine

67
0.8

1 B
ox

 G
rad

e L
ine

67
0.3

2 B
ox

 G
rad

e L
ine

67
6.0

2 W
ing

 W
all

68
4.7

1 W
ing

 W
all

68
4.7

9 W
ing

 W
all

67
6.3

2 W
ing

 W
all

69
3.6

1 C
L T

rai
l

69
2.7

4 C
L T

rai
l

69
1.8

9 C
L T

rai
l

69
1.1

3 C
L T

rai
l

69
0.2

1 C
L T

rai
l

68
8.9

9 C
L T

rai
l

68
8.1

1 C
L T

rai
l

68
7.2

6 C
L T

rai
l

68
6.4

6 C
L T

rai
l

68
6.2

5 C
L T

rai
l

68
6.1

2 C
L T

rai
l

68
5.0

6 C
L T

rai
l

68
3.4

5 C
L T

rai
l

68
3.0

2 C
L T

rai
l

68
3.0

2 F
en

ce
-W

oo
d

68
2.9

8 F
en

ce
-W

oo
d

68
5.8

9 F
en

ce
-W

oo
d

68
5.9

6 F
en

ce
-C

ha
inl

ink
-G

ate

68
5.3

6 F
en

ce
-C

ha
inl

ink
-G

ate

68
5.3

4 F
en

ce
-C

ha
inl

ink

68
6.3

3 F
en

ce
-C

ha
inl

ink

72
1.5

6 W
ate

r W
ell

72
1.4

5 W
ate

r W
ell

72
1.4

3 W
ate

r W
ell

72
1.5

2 W
ate

r W
ell

72
1.2

9 W
ate

r V
alv

e

72
1.2

8 W
ate

r V
alv

e

72
0.6

2 W
ate

r V
alv

e

72
0.6

8 W
ate

r V
alv

e

72
4.4

9 H
ea

dw
all

72
4.6

0 H
ea

dw
all

72
4.6

2 H
ea

dw
all

72
9.1

2 H
ea

dw
all

72
9.0

3 H
ea

dw
all

72
4.6

0 H
ea

dw
all

72
4.5

8 H
ea

dw
all

72
4.6

3 H
ea

dw
all

72
2.1

5 C
on

c E
dg

e S
tee

l W
eir

72
2.2

0 C
on

c E
dg

e S
tee

l w
eir

71
9.0

3 C
on

c E
dg

e S
tee

l w
eir

72
2.2

4 C
on

c E
dg

e S
tee

l w
eir

72
2.2

3 C
on

c E
dg

e S
tee

l w
eir

71
8.9

7 C
on

c E
dg

e S
tee

l w
eir

68
0.7

4 C
on

c E
dg

e

67
9.5

1 C
on

c E
dg

e

67
8.9

5 C
on

c E
dg

e

67
9.0

6 C
on

c E
dg

e

68
0.3

9 C
on

c E
dg

e

67
9.9

8 C
on

c E
dg

e

67
9.9

7 C
on

c E
dg

e

68
0.8

5 C
on

c E
dg

e

68
3.6

2 R
oa

d-
CL

68
1.1

4 R
oa

d-
CL

67
9.8

1 R
oa

d-
CL

68
1.5

1 R
oa

d-
CL

68
2.3

7 R
oa

d-
CL

68
2.4

0 S
tai

rs68
2.3

8 S
tai

rs

68
1.9

0 S
tai

rs
68

1.9
4 S

tai
rs

68
1.8

8 S
tai

rs

68
1.8

4 S
tai

rs

68
1.7

2 S
tai

rs

68
1.7

1 S
tai

rs

68
1.1

7 S
tai

rs

68
1.2

0 S
tai

rs
68

1.1
3 S

tai
rs

68
1.1

2 S
tai

rs

68
0.4

2 S
tai

rs

68
0.4

7 S
tai

rs

68
0.3

9 S
tai

rs

68
0.3

9 S
tai

rs

67
9.7

4 S
tai

rs
67

9.6
5 S

tai
rs

67
9.6

3 S
tai

rs

67
9.6

3 S
tai

rs

67
8.9

7 S
tai

rs
67

8.9
3 S

tai
rs

67
8.9

2 S
tai

rs
67

8.9
0 S

tai
rs

67
8.9

1 S
tai

rs
67

8.1
0 S

tai
rs

67
8.1

1 S
tai

rs

67
8.1

2 S
tai

rs

67
7.5

9 S
tai

rs
67

7.5
9 S

tai
rs

67
7.0

9 S
tai

rs

67
6.3

3 T
oe

67
6.1

0 T
oe

67
6.0

4 T
oe

67
5.5

4 T
oe

67
5.3

4 T
oe67
5.3

6 T
oe

67
5.8

5 T
oe

67
5.9

5 T
oe

67
6.3

6 T
oe

67
7.6

7 G
B

67
7.2

4 G
B

67
7.2

7 G
B

68
2.0

0 T
op

68
1.9

4 T
op

68
2.0

2 T
op

68
1.7

0 C
on

c E
dg

e

68
1.7

3 C
on

c E
dg

e

68
1.7

2 C
on

c E
dg

e

68
1.7

0 C
on

c E
dg

e

68
5.1

1 T
op

68
5.0

1 T
op

68
5.4

1 T
op

68
5.3

6 T
op

68
5.6

1 C
on

c E
dg

e
68

5.6
1 C

on
c E

dg
e

68
5.7

3 C
on

c E
dg

e

68
5.6

7 C
on

c E
dg

e

68
1.7

0 C
on

c E
dg

e

68
1.7

2 C
on

c E
dg

e
68

1.6
2 C

on
c E

dg
e

68
1.6

3 C
on

c E
dg

e
68

1.6
6 T

oe

68
1.6

9 T
oe

68
1.6

9 T
oe

68
4.7

5 V
-D

itc
h

68
3.8

7 V
-D

itc
h

68
2.7

5 V
-D

itc
h

68
1.4

6 V
-D

itc
h

67
9.7

4 V
-D

itc
h

68
2.1

7 T
op

68
2.4

9 T
op

68
2.3

4 T
op

68
2.2

4 T
op

67
7.1

9 G
B

67
7.0

0 G
B

67
6.9

2 G
B

67
6.3

5 G
B

67
5.8

5 T
op

 Ve
rt

67
5.1

2 T
op

 Ve
rt

67
6.3

0 T
op

 Ve
rt

67
3.5

5 T
oe

 Ve
rt

67
3.2

9 T
oe

 Ve
rt

67
1.5

7 T
oe

67
1.4

5 T
oe

67
1.0

5 T
oe

67
1.0

4 T
oe

67
1.5

0 T
oe

67
1.5

4 T
oe

67
4.2

2 P
ipe

 FL
 4"

67
4.2

0 P
ipe

 FL
 4"

67
2.3

2 P
ipe

 FL
 4"

67
2.9

5 P
ipe

 FL
 4"

67
9.7

2 T
op

67
9.9

5 T
op

68
1.0

1 T
op

68
1.9

3 T
op

68
1.0

9 T
op

69
6.7

1 W
all

 Fa
ce

 G
nd

69
7.5

0 W
all

 Fa
ce

 G
nd

69
7.8

2 W
all

 Fa
ce

 G
nd

69
8.5

8 W
all

 Fa
ce

 G
nd

69
8.7

3 W
all

 Fa
ce

 G
nd

69
9.5

4 W
all

 Fa
ce

 G
nd

70
1.3

9 W
all

 Fa
ce

 G
nd

70
1.8

5 W
all

 Fa
ce

 G
nd

70
5.2

3 W
all

 Fa
ce

 G
nd

70
7.3

2 W
all

 Fa
ce

 G
nd

70
7.3

4 C
on

c E
dg

e

70
7.2

6 C
on

c E
dg

e

70
8.8

7 C
on

c E
dg

e

70
9.7

7 C
on

c E
dg

e

71
0.3

9 W
all

 Fa
ce

 G
nd

71
0.7

5 W
all

 Fa
ce

 G
nd

71
0.3

3 W
all

 Fa
ce

 G
nd

70
7.4

5 W
all

 Fa
ce

 G
nd

69
7.5

1 W
all

 Fa
ce

 G
nd

69
8.6

2 W
all

 Fa
ce

 To
p

70
0.3

3 W
all

 Fa
ce

 To
p

70
2.9

9 W
all

 Fa
ce

 To
p

70
4.3

5 W
all

 Fa
ce

 To
p

70
6.9

9 W
all

 Fa
ce

 To
p

70
7.6

6 W
all

 Fa
ce

 To
p

71
1.0

2 W
all

 Fa
ce

 To
p

71
1.6

1 W
all

 Fa
ce

 To
p

71
2.2

7 W
all

 Fa
ce

 To
p

71
2.9

3 W
all

 Fa
ce

 To
p

71
3.6

1 W
all

 Fa
ce

 To
p

71
3.6

5 W
all

 Fa
ce

 To
p

71
4.2

9 W
all

 Fa
ce

 To
p

71
4.3

1 W
all

 Fa
ce

 To
p

71
4.3

1 W
all

 Fa
ce

 To
p

71
4.2

9 W
all

 Fa
ce

 To
p

71
3.6

7 W
all

 Fa
ce

 To
p

71
3.6

0 W
all

 Fa
ce

 To
p

71
2.9

2 W
all

 Fa
ce

 To
p

71
2.2

5 W
all

 Fa
ce

 To
p

71
1.6

0 W
all

 Fa
ce

 To
p

71
1.0

0 W
all

 Fa
ce

 To
p

70
7.6

8 W
all

 Fa
ce

 To
p

70
7.0

1 W
all

 Fa
ce

 To
p

70
4.3

7 W
all

 Fa
ce

 To
p

70
2.9

9 W
all

 Fa
ce

 To
p

70
0.3

2 W
all

 Fa
ce

 To
p

69
8.7

7 W
all

 Fa
ce

 To
p

71
0.1

5 T
C71
0.1

3 T
C

71
0.0

7 T
C

71
0.1

1 T
C

71
0.1

8 T
C

71
0.4

5 T
C

71
0.6

8 T
C

71
0.7

4 T
C

71
0.0

2 T
C

70
6.9

0 P
P 

An
ch

or

71
0.6

8 P
P A

nc
ho

r
71

0.6
6 G

ua
rd 

Po
st

71
0.7

3 G
ua

rd 
Po

st
70

3.3
5 P

P

70
3.6

5 H
ea

dw
all

70
3.6

1 H
ea

dw
all

70
3.5

0 H
ea

dw
all

70
3.6

0 H
ea

dw
all

70
0.4

0 W
all

 Fa
ce

 To
p

70
0.4

3 W
all

 Fa
ce

 To
p

70
3.6

3 H
ea

dw
all

70
3.6

2 H
ea

dw
all

70
3.6

2 H
ea

dw
all

70
3.6

4 H
ea

dw
all

70
0.1

2 F
L

70
0.3

9 F
L

70
0.8

5 T
oe

70
0.3

8 T
oe

70
5.4

1 T
op

68
8.6

8 G
B

68
7.1

8 T
oe

68
6.7

9 F
L

68
6.8

6 T
oe

68
9.5

8 G
B

68
6.6

3 T
oe

68
6.6

7 F
L

68
6.8

9 T
oe

68
8.3

7 G
B

69
0.9

8 G
B

69
7.6

3 H
ea

dw
all

69
5.6

4 H
ea

dw
all

69
5.6

3 H
ea

dw
all

69
7.6

4 H
ea

dw
all

69
5.6

1 H
ea

dw
all

69
2.6

8 W
all

 Fa
ce

 To
p

69
2.6

4 W
all

 Fa
ce

 To
p

69
1.4

6 W
all

 Fa
ce

 To
p

69
1.4

8 W
all

 Fa
ce

 To
p

68
6.4

0 W
all

 Fa
ce

 G
nd

68
6.2

5 W
all

 Fa
ce

 G
nd

69
8.8

7 H
ors

e T
rai

l E
dg

e

69
8.4

7 H
ors

e T
rai

l E
dg

e

69
8.0

7 H
ors

e T
rai

l E
dg

e

69
7.4

1 H
ors

e T
rai

l E
dg

e

69
7.3

3 T
op

69
3.9

6 D
irt69
0.1

3 D
irt

68
9.3

1 G
B

68
8.0

2 F
en

ce
-B

arb
ed

 4'

68
7.9

8 F
en

ce
-B

arb
ed

 4'

68
7.5

5 F
en

ce
-B

arb
ed

 4'

68
5.9

8 T
op

 V
ert

68
3.8

6 T
oe

 Ve
rt68

3.3
2 T

oe
 Ve

rt

68
3.0

0 F
L

68
3.1

4 S
D 

FL
 20

" H
DP

E O
utl

et69
2.4

1 T
op

68
9.8

2 S
D FL

 20
"H

DPE
 In

let

69
2.2

2 D
irt

69
0.4

4 F
L

69
1.1

3 F
L

69
1.9

5 D
irt

69
2.3

9 T
op

68
4.3

2 T
oe

68
2.9

8 F
L

68
3.4

8 T
oe

69
8.0

6 T
op

71
9.3

0 D
irt

71
9.3

8 T
op

70
5.2

6 T
op

70
4.9

3 D
irt

70
5.3

8 D
irt

70
5.9

6 G
B

70
6.7

5 T
op

70
6.9

9 D
irt

70
6.8

9 T
op

72
5.2

9 H
ors

e T
rai

l E
dg

e

72
5.6

1 H
ors

e T
rai

l E
dg

e

72
5.8

7 T
op

72
4.0

4 H
ors

e T
rai

l E
dg

e

72
4.4

0 H
ors

e T
rai

l E
dg

e

72
4.6

6 T
op

70
9.9

4 T
op

70
8.5

1 T
op

70
8.0

4 T
op

70
9.3

0 H
ors

 Tr
ail

 Ed
ge

70
9.4

2 H
ors

 Tr
ail

 Ed
ge

70
8.1

7 H
ors

e T
rai

l E
dg

e

70
8.3

8 H
ors

e T
rai

l E
dg

e

71
1.6

9 H
ors

e T
rai

l E
dg

e

71
1.1

3 H
ors

e T
rai

l E
dg

e

71
1.2

4 T
op

73
3.7

8 R
ip 

Rap
 / W

all
 Fa

ce
 G

nd

73
4.0

3 R
ip 

Ra
p

73
3.2

8 R
ip 

Ra
p

73
1.7

0 R
ip 

Rap

72
0.4

8 R
ip 

Rap

72
0.1

0 F
L

72
1.6

1 R
ip 

Rap

73
4.6

7 R
ip 

Rap

73
3.5

3 R
ip 

Rap
 / W

all
 Fa

ce
 G

nd

72
7.0

1 R
ip 

Rap
 / W

all
 Fa

ce
 G

nd

72
3.6

6 R
ip 

Rap
 / W

all
 Fa

ce
 G

nd

72
4.3

3 R
ip 

Rap
 / W

all
 Fa

ce
 G

nd

72
6.1

8 R
ip 

Rap
 / W

all
 Fa

ce
 G

nd

72
4.8

3 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.7

8 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.7

0 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.5

3 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.4

7 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.2

9 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.2

8 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.4

6 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.5

3 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.6

7 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.7

2 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.7

8 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.9

4 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.7

8 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.7

5 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.6

1 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.5

1 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.5

0 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.5

6 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.7

2 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.7

9 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
4.9

1 C
L C

on
c B

loc
k F

L R
ed

uc
er 

1'x
1'

72
3.8

4 F
L

72
3.6

2 F
L

72
3.6

2 F
L

72
3.8

1 F
L

72
3.7

6 F
L

72
3.5

9 F
L

72
3.4

0 F
L

72
3.6

1 F
L

72
3.8

5 F
L

72
3.4

9 F
L

72
1.7

0 F
L

72
4.1

6 S
D 

FL
 18

" R
CP

 In
let

72
4.0

7 F
L

72
3.0

2 F
L

72
2.2

7 F
L

73
4.8

9 W
all

 Fa
ce

 To
p

73
4.8

8 W
all

 Fa
ce

 To
p

73
4.9

2 W
all

 Fa
ce

 To
p

73
5.8

4 W
all

 Fa
ce

 To
p

73
6.7

6 W
all

 Fa
ce

 To
p

73
7.7

2 W
all

 Fa
ce

 To
p

73
5.8

2 W
all

 Fa
ce

 To
p

73
4.9

3 W
all

 Fa
ce

 To
p

73
4.9

5 W
all

 Fa
ce

 To
p

73
4.9

7 W
all

 Fa
ce

 To
p

73
4.9

5 F
en

ce
-C

ha
inl

ink
 5'

73
4.9

0 F
en

ce
-C

ha
inl

ink
 5'

73
7.7

3 F
en

ce
-C

ha
inl

ink
 5'73

8.3
8 D

irt

73
7.5

0 D
irt

73
6.0

1 D
irt

73
5.1

4 D
irt

73
7.4

2 D
irt

73
7.3

4 D
irt

73
5.2

4 D
irt

73
4.1

6 D
irt

73
5.9

3 D
irt

73
2.4

3 D
irt

73
9.3

1 D
irt

73
8.4

7 D
irt73

8.1
6 D

irt

73
6.2

0 D
irt

73
8.1

1 D
irt

73
7.8

6 D
irt

73
5.4

1 D
irt

73
5.6

6 D
irt

73
7.7

0 D
irt

73
5.1

8 F
en

ce
-C

ha
inl

ink
 5'

73
4.9

6 F
en

ce
-C

ha
inl

ink
 5'

73
7.7

1 F
en

ce
-C

ha
inl

ink
 5'

71
8.2

5 D
irt 71

7.9
4 T

op 70
7.2

3 T
oe

70
6.2

0 G
B 70

5.6
5 F

L

70
5.7

6 G
B

70
7.3

1 G
B

71
5.8

2 G
B 

Fe
nc

e-B
arb

ed
 5'

71
1.5

4 T
oe

71
1.5

4 F
L

71
1.8

0 T
oe

71
2.9

2 G
B 71

3.9
7 G

B

71
8.8

2 G
B

72
5.1

3 T
op

72
4.0

9 T
op

72
2.9

9 G
B

72
0.2

9 G
B

71
3.7

5 T
oe

71
3.5

2 F
L

71
4.0

2 T
oe

73
1.3

5 T
op

72
4.8

9 P
oin

t o
n S

lop
e

73
0.5

3 T
op

72
7.5

6 P
oin

t o
n S

lop
e71

7.8
1 P

oin
t o

n S
lop

e

71
3.7

9 T
oe

71
3.6

3 F
L

71
3.5

5 T
oe

72
2.9

9 T
op

72
0.3

8 T
op

71
9.0

6 G
B

71
6.5

0 G
B 71
3.6

9 T
oe

71
3.4

7 F
L

71
3.9

7 T
oe

72
3.2

3 T
op

72
4.1

4 T
op

72
2.7

7 P
oin

t o
n S

lop
e 72

8.1
9 T

op

72
7.7

7 D
irt 72

7.7
7 D

irt

72
9.4

2 D
irt

73
0.0

3 T
oe

73
0.0

9 T
op

73
0.4

6 D
irt

73
0.0

5 D
irt 72

9.8
0 D

irt 72
9.9

0 D
irt 73

0.1
3 D

irt 73
0.2

4 D
irt

73
0.6

6 T
oe

73
9.8

8 T
op

73
0.8

2 D
irt 73

0.6
5 D

irt 73
0.5

4 D
irt

73
1.0

0 D
irt 73

1.0
0 D

irt 73
1.0

4 D
irt

73
1.2

5 T
oe

74
0.6

3 T
op

71
0.1

8 W
ate

r V
alv

e R
W

70
9.9

3 W
ate

r V
alv

e D
W70
9.8

2 F
H

70
9.6

9 S
ew

er 
MH C

ov
er

70
9.3

8 W
ate

r V
alv

e R
W

70
9.3

6 W
ate

r V
alv

e R
W

70
7.9

1 S
ew

er 
MH C

ov
er

68
9.3

6 F
L

70
7.0

9 W
ate

r V
alv

e D
W

70
7.0

0 W
ate

r V
alv

e D
W

70
7.0

4 W
ate

r V
alv

e D
W

70
6.6

8 W
ate

r V
alv

e R
W

70
6.6

7 W
ate

r V
alv

e R
W

70
6.6

9 W
ate

r V
alv

e R
W

70
6.7

7 W
ate

r V
alv

e R
W

70
6.6

2 S
ew

er 
MH C

ov
er

70
6.8

7 S
D M

H C
ov

er

70
6.0

6 S
ew

er 
MH C

ov
er

69
0.2

3 F
L

I      R      V      I      N      E      ,                I      N      C      .

PLANNING
PH: (949) 583-1010

SURVEYING
FX: (949) 583-0759Irvine,   CA  92618Three Hughes

ENGINEERING



I      R      V      I      N      E      ,                I      N      C      .

PLANNING
PH: (949) 583-1010

SURVEYING
FX: (949) 583-0759Irvine,   CA  92618Three Hughes

ENGINEERING



Preliminary/Conceptual Draft Water Quality Management Plan (WQMP) 
“Nakase Property” – VTTM No. 18142 
City of Lake Forest, CA   

 

Toll Brothers, Inc. Attachment 

Attachment D 

Supporting Project Information



Preliminary/Conceptual Draft Water Quality Management Plan (WQMP) 
“Nakase Property” – VTTM No. 18142 
City of Lake Forest, CA   

 

Toll Brothers, Inc. Attachment 

  
Source: County of Orange TGD – Figure XVI-1 Rainfall Zones 

Project Site 



Preliminary/Conceptual Draft Water Quality Management Plan (WQMP) 
“Nakase Property” – VTTM No. 18142 
City of Lake Forest, CA   

 

Toll Brothers, Inc. Attachment 

 
Source: County of Orange TGD – Figure XVI-2a NRCS Hydrologic Soils Group Map 

Project Site 





 

W.O. 1443-135X 

 

 

 



0.75

A1
0.59

A2

0.52

A4

0.53

A3

0.39

A5

61.49

DMA3.1

9.87

DMA3.2

26.29

DMA2

10.99

DMA1

ACRE

DMA

GRAPHIC SCALE

( IN FEET )
1 INCH =        FT.

0 75 300

150

150

LEGEND

"NAKASE RANCH"
VESTING TENTATIVE TRACT MAP NO. 18142

SOUTH OF BAKE PARKWAY AND RANCHO PARKWAY
CITY OF LAKE FOREST, COUNTY OF ORANGE, CA

PRELIMINARY
WATER QUALITY MANAGEMENT PLAN

(WQMP) - SITE PLAN

EXISTING BUSINESS CENTER

EXISTING COMMERCIAL
(CORRIDOR CENTER)

EXISTING
BUSINESS
CENTER

EXISTING BUSINESS CENTEREXISTING BUSINESS CENTER

SERRANO
CREEK

ELEMENTARY
SCHOOL SITE

NEIGHBORHOOD 2

NEIGHBORHOOD 1

NEIGHBORHOOD 3

CENTRAL
PARK

NEIGHBORHOOD 4

NEIGHBORHOOD 5

SENIOR
AFFORDABLE
HOUSING

BMP SUMMARY

RECREATION
FACILITY
(PRIVATE)

NEIGHBORHOOD
PARK

NEIGHBORHOOD
MINI PARK

NEIGHBORHOOD
MINI PARK

NEIGHBORHOOD
MINI PARK

NEIGHBORHOOD
MINI PARK

NEIGHBORHOOD
MINI PARK



PREPARED BY: PREPARED FOR:
DRAWN BY:  TIH

DATE: 06/12/2018

W.O.:  1443-135X

PROJECT SITE

"NAKASE RANCH"
VESTING TENTATIVE TRACT MAP NO. 18142

SOUTH OF BAKE PARKWAY & RANCHO PARKWAY
CITY OF LAKE FOREST, CA

PRELIMINARY
WQMP

VICINITY
MAP


	Section I Discretionary Permit(s) and Water Quality Conditions
	Section II Project Description
	II.1  Project Description
	II.2 Potential Stormwater Pollutants
	II.4 Post Development Drainage Characteristics
	II.5 Property Ownership/Management

	Section III Site Description
	III.1 Physical Setting
	III.2 Site Characteristics
	III.3 Watershed Description

	Section IV Best Management Practices (BMPs)
	IV. 1 Project Performance Criteria
	IV.2 Site Design and Drainage Plan
	IV.2.1 Site Design BMPs
	IV.2.2 Drainage Management Areas (DMAs)

	IV.3 LID BMP Selection and Project Conformance Analysis
	IV.3.1 Hydrologic Source Controls (HSC)
	IV.3.2 Infiltration BMPs
	IV.3.3 Evapotranspiration, Rainwater Harvesting BMPs
	IV.3.4 Biotreatment BMPs
	IV.3.5 Hydromodification Control BMPs
	IV.3.6 Regional/Sub-Regional LID BMPs
	IV.3.7 Treatment Control BMPs
	IV.3.8 Non-Structural Source Control BMPs
	IV.3.9 Structural Source Control BMPs

	IV.4 ALTERNATIVE COMPLIANCE PLAN (IF APPLICABLE)
	IV.4.1 Water Quality Credits
	IV.4.2 Alternative Compliance Plan Information


	Section V Inspection/Maintenance Responsibility for BMPs
	Section VI Site Plan and Drainage Plan
	Section VII Educational Materials Included
	Attachment A
	Educational Materials
	Attachment B
	BMP Worksheets/Calculations
	BMP Details
	BIO-1 – Bioretention with Underdrains
	Attachment C
	Hydromodification Analysis
	Attachment D
	Supporting Project Information

	BIO-7 Proprietary Biotreatment_C.pdf
	BIO-7 Proprietary Biotreatment_Page_1
	BIO-7 Proprietary Biotreatment_Page_2




