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a1 THE GREEN SOLUTION PROJECT: Upper Los Angeles River Watershed, Phase III

Nearly all water bodies in Los Angeles County are in violation of the U.S. Clean Water 
Act which sets water quality standards to protect human health, aquatic life and marine 
habitat.  Green Solutions Projects (GSPs) aim to improve urban and stormwater runoff 
quality through natural treatment processes while providing multi-purpose benefi ts 
to the community.  GSPs convert or retrofi t primarily public lands to implement Best 
Management Practices (BMPs) that treat on-site and off-site urban and stormwater runoff. 
GSPs also provide parks, natural habitat, open space, trails, recreational facilities, and other 
community amenities.  The Green Solution Project (GSP) Phase I study was completed in 
2008 and focused on all of the public lands in Los Angeles County.  The GSP Phase II study, 
which was completed in 2011, and this GSP Phase III study focuses on only four public 
land uses within the Upper Los Angeles River Watershed: elementary schools, middle/
senior schools, colleges, and vacant lands.  Each subwatershed is analyzed to determine 
BMP treatment needs and each land use is analyzed to determine potential treatment.  
This GSP Phase III study also focuses on scoring and ranking the opportunity parcels using 
multiple integrated demographic and stormwater factors in order to prioritize all of the 
opportunity parcels for implementation.  Through the analysis, 268 opportunity parcels 
were identifi ed and prioritized.  A fi nal selection process identifi ed four of the highest 
priority school and vacant land opportunity sites in the watershed.  This GSP Phase III 
study also includes developing concept designs for these four high priority sites that 
integrate park and open space creation or native habitat restoration with water quality 
improvements aimed at naturally capturing and cleaning polluted runoff in the Upper Los 
Angeles River Watershed.  

ABSTRACT



Technical Report a2

GLOSSARY ..................................................................................................................................................... i

DEFINITIONS ................................................................................................................................................ i

1. INTRODUCTION .........................................................................................................................1

1.1 Goals and Objectives .....................................................................................................................1

1.2 Scope & Scale ..................................................................................................................................1

1.3 Document Organization ..............................................................................................................2

1.4 Limitations ........................................................................................................................................2

2. TECHNICAL APPROACH ..........................................................................................................2

2.1 Upper Los Angeles River Watershed ......................................................................................2

2.2 Target Land Uses and Parcel Screening ................................................................................3

2.3 Parcel Prioritization Approach ..................................................................................................3

2.3.1 Non-Hydrologic Factors ......................................................................................................3

2.3.2 Hydrologic Factors .................................................................................................................4

3. ANALYSIS OF NEEDS, OPPORTUNITIES, AND PRIORITIES ..............................................6

3.1 Preliminary Needs and Opportunities Assessment ..........................................................6

3.1.1 Estimated Gross-Scale Needs ...........................................................................................6

3.1.2 Potential Opportunities for Green BMPs ......................................................................6

3.2 Water Quality Improvement Needs ........................................................................................7

3.2.1 Gross Green BMP Area Needs vs. Suitable Public Lands .......................................7

3.3 Water Quality Improvement Needs and Subwatershed Prioritization .....................7

3.3.1 Prioritization Scoring Factors ...........................................................................................7

3.3.1.1 Community Needs .........................................................................................................7

3.3.1.2 Conservation Needs ......................................................................................................7

3.3.1.3 Catchment Prioritization Index (CPI) .....................................................................8

3.3.1.4 Storm Drain Size ............................................................................................................8

3.3.2 Water Quality Prioritization vs. Improvement Needs Potentially Met .............8

3.3.3 Concept Site Design Selection Process .........................................................................8

4. CONCLUSIONS ....................................................................................................................... 12

4.1 Study Results ................................................................................................................................ 12

EXHIBITS
EXHIBIT A - Polluted Waters of Upper Los Angeles River Watershed .................................5

EXHIBIT B - Polluted Runoff Cleanup Priority - Catchment Priority Index ......................9

EXHIBIT C - Prioritized Opportunity Public Parcels by Land Use ....................................... 10

EXHIBIT D - Prioritized Opportunity Public Parcels by Size ...................................................11

APPENDICES
A  Prioritized Opportunity Public Parcels by Land Use - Index and Locator Maps ...... 47

B  Data Summary Table ......................................................................................................................... 57

TABLE OF CONTENTS



GLOSSARY      DEFINITIONS
The terms listed below appear in this technical report.

AC    Acres

BMP   Best Management Practice

CASQA   California Stormwater Quality Association

CPI    Catchment Prioritization Index

CCS   Community Conservancy Solutions

GSP   Green Solution Project

GSP Area   Green Solution Project Area 

GSP Phase I   Green Solution Project Phase I

GSP Phase II  Green Solution Project Phase II

GSP Phase III  Green Solution Project Phase III

LF    Linear Feet

LARWQCB    Los Angeles Regional Water Quality Control Board

LID    Low Impact Development

NPDES   National Pollutant Discharge Elimination System

NCDC   National Climatic Data Center

SWRCB    State Water Resources Control Board

SUSMP    Standard Urban Stormwater Management Plan

TAR   Treatment Area Ratio

TF Area   Treatment Footprint Area

TPF   Treatment Potential Factor

TMDL   Total Maximum Daily Load

ULAR   Upper Los Angeles River

Best Management Practices (BMPs)    
Stormwater BMPs are control measures taken to mitigate changes to both quantity and 
quality of runoff.  The goal of stormwater BMPs is to reduce or eliminate the pollutants 
collected by runoff from being transported into the natural waterways and other bodies 
of water. 

Distributed BMPs 
Generally have smaller footprints and treat smaller areas compared to regional BMPs. 
Typically these would be located throughout a site and could treat on-site runoff as well 
as portions of off-site drainage. 

Drainage/Stormwater Runoff/Urban Runoff  
All dry weather fl ow and the required fi rst fl ush storm event as defi ned by the Los Angeles 
County MS4 Permit issued by the State Water Resources Control Board.  

First-fl ush 
Critical runoff that occurs in the early phase of a precipitation event. Within the Los 
Angeles region the “fi rst fl ush” is defi ned as the runoff volume generated from 0.75-inches 
of rainfall. 

Green Solution Project (GSP)
Community Conservation Solution’s model for solving critical water quality problems.  The 
Green Solution Project provides a road map for the strategic conversion of public lands 
to “smart” green spaces – using innovative engineering and cutting-edge technology – to 
create networks of parks, habitat and recreation lands that use soils and plants to naturally 
fi lter and clean polluted runoff.

GSP Area 
All of the project elements including pre-treatment facilities, vegetated swales, basins, wet 
ponds, trails, interpretive signs, parking and staging areas, etc.  

Green Solution BMPs 
BMPs that include conversion of existing paved and impervious surfaces to permeable or 
pervious surfaces that allow water to infi ltrate and be treated on-site using soils, plants 
and natural processes to remove pollutants, and retrofi tting of existing pervious surfaces 
to provide more effective storage and treatment of runoff.  Green Solution BMPs are 
categorized as BMPs which utilize natural treatment measures where possible and can 
also provide multiple community and public benefi ts such as active and passive recreation, 
water conservation, and wildlife habitat.  

Regional BMPs 
Generally have larger footprints to provide treatment for larger areas.  Regional BMPs 
could treat on-site runoff as well as larger portions of runoff from off-site, surrounding 
areas and/or storm drains.   

Retrofi t Area 
Pervious area that could be retrofi tted with treatment facilities such as detention/retention 
basins, wet ponds, infi ltration facilities, etc.

Treatment Footprint Area (TF Area) 
The area over which a depth is computed, to generate a treatment volume (area x depth). 

Treatment Area Ratio (TAR) 
Ratio of the effective drainage area divided by the Green BMP footprint area and depends 
on both the type of BMP and the potential location within a watershed  (from Green 
Solution Project Phase I).  

i
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Nearly all water bodies in Los Angeles County are in violation of the U.S. Clean Water Act, 
which sets water quality standards intended to protect human health and marine and 
aquatic life.1 To address these water quality issues, the Los Angeles Regional Water Quality 
Control Board encourages multiple-benefi t projects, or Green Solution Best Management 
Practice projects (“Green Solution BMPs”). These Green Solution BMPs include conversion 
of existing paved and impervious surfaces to permeable or pervious surfaces that allow 
water to infi ltrate and be treated on-site using soils, plants and natural processes to 
remove pollutants, and retrofi tting of existing pervious surfaces to provide more effective 
storage and treatment of both dry weather and stormwater runoff.  Green Solution BMPs 
are categorized as BMPs which utilize natural treatment measures to the maximum degree 
possible and can also provide multiple community and public benefi ts such as active and 
passive recreation, water conservation, and wildlife habitat.  

Community Conservancy Solutions (CCS) Green Solution Project Phase I (GSP Phase I) 
(March 2008) determined that transforming public lands to naturally capture, fi lter and 
clean polluted runoff could address nearly 40%, on average, with a maximum of up to 
50% of Los Angeles County’s polluted runoff problem, which has long-term damaging 
impacts on beaches, aquatic life, human health and on the health of oceans, birds and 
marine mammals. The results of GSP Phase I showed that there are up to 20,000 acres of 
public lands throughout watersheds in Los Angeles County which are suitable for Green 
Solution projects that involve “unpaving” impervious areas, and retrofi tting pervious areas 
on existing public lands to help improve water quality and increase green open space 
lands. 

Within Los Angeles County, the major watersheds include the Santa Clara River, the Los 
Angeles River, Ballona Creek, Dominguez Channel, the San Gabriel River, and the Santa 
Monica Bay Coastal streams (including Malibu Creek). This report focuses on the Upper Los 
Angeles River (ULAR) Watershed which is shown on Figure 2-1. For the purposes of this 
report, the Upper L.A. River Watershed includes Reaches 3, 4, 5, & 62 of the Los Angeles 
River and its major tributaries.

1.1 Goals and Objectives

As identifi ed in GSP Phase I, the objectives of Green Solution Projects include: 

• Establishing a suite of readily implemented “green” BMPs that could be operated and 
maintained on publicly-owned properties in Los Angeles County and are appropriate 
for treating the primary pollutants of concern; 

• Establishing, on a gross-scale, locations and estimated area of potentially suitable 
public land for Green Solution BMP implementation within each watershed

• Identifying and defi ning the water quality and quantity metrics for quantifying 
impacts and benefi ts; and 

• Utilizing an approach by listing all assumptions and using public domain tools as 
feasible and appropriate.

The GSP Phase II technical study further developed the principles and ideas presented 
in GSP Phase I for the Upper Los Angeles River (ULAR) Watershed by integrating runoff 
treatment, water quality, community and conservation needs. The study focused on a 
specifi c subset of land uses, including elementary schools, middle/senior schools, colleges, 
and vacant lands. By introducing multiple factors, GSP Phase II identifi ed 305 potential 
opportunity public parcels.

The overall goal of this Phase III technical study is to prioritize and rank the opportunity 
public parcels identifi ed in Phase II. By integrating multiple benefi t factors in a quantifi ed 
way, GSP Phase III aims to identify the highest priority projects that can help improve 
water quality and optimize dry weather and stormwater runoff treatment while at the 
same time helping to meet the highest community and conservation priorities and open 
space defi cits. 

The initial GSP Phase I study developed broad concepts and estimates for the following, by 
watershed: acres needing treatment, treatable drainage area, potential opportunity public 
parcels, and potential treatment needs met by GSPs.  The GSP Phase II and this GSP Phase 
III study further refi ned those estimates and narrowed the scope of the study that was 
undertaken in the initial GSP Phase I report. 

1. GSP Phase I – Identifi ed potentially suitable opportunity public parcels from all land 
uses that could be used to naturally capture and treat polluted runoff,  including:

• identifi ed areas in each watershed with the highest clean-up needs 
• quantifi ed contributing area
• quantifi ed acreage needed for the treatment footprint area
• analyzed the complete public parcel roll
• evaluated and identifi ed potentially suitable opportunity public parcels 
• utilized a Treatment Area Ratio (TAR) to quantify treatable area
• quantifi ed acres potentially suitable for GSP, and % need potentially met
• identifi ed watersheds with greatest pollutant loading at general scale

2. GSP Phase II – Focused on targeted land use parcels within the watershed and:

• identifi ed water quality, water quantity, community need, open space defi cit and 
conservation factors which were quantifi ed for the targeted opportunity public 
parcels

• refi ned potential parcel selection/identifi cation

• introduced Treatment Potential Factor (TPF) to aid in summarizing the treatment 
potential of the targeted public parcels

3. GSP Phase III – Prioritized targeted land use parcels within the watershed and:

• further refi ned potential parcel selection/identifi cation
• integrated the multiple-benefi t factors
• ranked and prioritized the public opportunity parcels for implementation
• identifi ed more precise pollutant loadings and refi ned the Catchment Prioritization 

Index (CPI)
• performed detailed analysis of specifi c high priority parcels to quantify water quality 

improvement potential
• developed site concept designs for four high priority parcels

Green Solution BMPs are intended to assist with complying with Federal and State 
Stormwater Regulations, including the National Pollution Discharge Elimination System 
(NPDES) permit program, which is administered by the Los Angeles Regional Water 
Quality Control Board for the Los Angeles region. This NPDES Permit regulates municipal 
stormwater and urban runoff discharges with the ultimate goal of reducing the amount 
of pollutants in stormwater and dry weather runoff. The ULAR Watershed has waterways 
included in the 2008 Clean Water Act Section 303(d) List of Water Quality Limited Sections 
(Regional Board Approved July 16, 2009). Under the United States Clean Water Act, the Los 
Angeles County NPDES permit also contains Total Maximum Daily Load (TMDL) compliance 
regulations for receiving waters included on the 303(d) list.
This report’s proposed Green Solution BMPs would assist in meeting NPDES permit 
requirements, as well as compliance with Total Maximum Daily Loads (TMDLs) established  
for the ULAR Watershed. 

1.2 Scope & Scale

The County of Los Angeles covers more than 4,000 square miles of land with many different 
land uses.  Although this report focuses solely on the ULAR Watershed, the applicability of 
this methodology extends throughout the State as the approach could be applied to other 
watersheds in other locations.

       Table 1-1. Total Area by Watershed

Area
Square 
Miles

Percent of 
County

Total Area of Los Angeles County 4,084  

Upper L.A. River Watershed 587 14%

1. Community Conservancy Solutions, Green Solution Project. March 2008.
2. Source: County of Los Angeles Department of Public Works.

1. INTRODUCTION 
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The scope of this GSP Phase III report includes identifying and evaluating publicly owned 
lands within the ULAR Watershed for the following land uses: elementary schools, middle/
senior schools, colleges, and vacant land.  

GSP Phase III amplifi es the research and analysis completed in GSP Phases I and II by 
focusing on specifi c types of public lands within a target watershed as well as identifying 
demographic, conservation, stormwater hydraulic and hydrologic factors associated with a 
potential project area.  This includes developing site-specifi c example concept designs that 
combine park, habitat and recreation with water quality improvements aimed at naturally 
capturing and cleaning polluted runoff while meeting water quality, land conservation and 
community needs.

GSP Phase 1 Opportunity Public Parcels and corresponding Opportunity Public Parcels in 
four (4) targeted land uses included in this GSP Phase III:

     Figure 1-1. Phase I versus Phases II and III Opportunity Public    
                      Parcels and corresponding Opportunity Public Parcels 
                      for the Upper L.A. River Watershed

As illustrated in the fi gure above, the four targeted land uses comprise approximately 1/5 
of the opportunity public parcel acreage that was identifi ed in GSP Phase 1.

1.3 Document Organization

Following this introductory section, Section 2 describes the technical approach used to 
identify and prioritize potentially suitable public land opportunities.  Section 3 summarizes 
the results of the analysis by identifying the water quality needs and improvement 
opportunities.  Section 4 provides conclusions from the analysis as well as a discussion 
of supplemental water quality improvement solutions.  The Site-Specifi c Concept Designs 
Section describes the concept designs for each of the four high priority parcels, including 

exhibits that indicate water quality improvements, habitat restoration and public use 
elements.  The Appendices include more detailed technical information related to the 
parcel ranking discussed throughout the report. 

1.4 Limitations

The analysis presented herein was developed to meet the preliminary project objectives.  
No other use or application of study results is intended.  Presentation of results by any 
individuals should be made with a full understanding of the limitations presented herein.  
The analysis was conducted in a manner consistent with the standard of practice given 
limitations in scope, and no other warranty is expressed or implied.
The intent of this GSP Phase III study was to further focus the principles established in the 
GSP Phase I and Phase II studies.  This report focuses on “Green Solution” structural BMPs.  
It is acknowledged that many site design and source control BMPs as well as Low Impact 
Development (LID) techniques can aid in reducing or treating polluted runoff; however, 
such techniques were not analyzed as a part of this report.

It is important to note that data presented as ranges should be considered as such and 
that average values have been provided for convenience but may not necessarily represent 
values with the highest likelihood.

2.1 Upper Los Angeles River Watershed

The GSP Phase I report outlined 10 major watersheds within Los Angeles County.  GSP 
Phase II and this GSP Phase III report focuses on the Upper L.A. River Watershed.  The 
watershed is approximately 587 square miles and includes the communities of Alhambra, 
Burbank, Calabasas, Glendale, Hidden Hills, La Canada Flintridge, Los Angeles, Monterey 
Park, Pasadena, San Fernando, and South Pasadena.

Subwatersheds are small (approximately 500 acre) drainage units based on Los Angeles 
County watershed "sub areas" delineated for use in National Pollutant Discharge 
Elimination System (NPDES) permitting.3  Watersheds are larger drainage areas based on 
Los Angeles County Watershed Management Areas.  The fi gure below provides an example 
of a sub-watershed unit within a larger watershed.

There are 649 subwatersheds in the Upper L.A. River Watershed.

Stormwater and dry weather runoff treatment at public sites throughout the Los Angeles 
region has proven effective in reducing fl ooding impacts, replenishing groundwater, 
reducing polluted runoff, reducing heat island effect, creating native habitat and expanding 
green recreation and open space and outdoor education areas, among other benefi ts. Post 
construction water quality BMPs on public lands provide numerous benefi ts that assist in 
protecting public health and safety by reducing impairments in receiving waters. 

3. Source: Los Angeles County GIS Data and hydrologic units used available Online at: 
    http://gis.dpw.lacounty.gov/oia/metadata.cfm?path=subwatershed.htm&zip=Watershed%20Sub%20Basins.zip and 
    http://gis.dpw.lacounty.gov/oia/metadata.cfm?path=wma.htm&zip=Watershed%20Basins.zip

Phase I Opportunity 
Public Parcels 

9,723 acres 

Phases II and III Public Parcel Acreage in 
Target Land Uses: 

Elementary Schools 
Middle and High Schools 
Colleges 
Vacant 

All Other Phase I 
Suitable Land Uses 

21% 

2. TECHNICAL APPROACH
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The Los Angeles River is divided into six reaches by the Los Angeles Regional Water Quality 
Control Board (LARWCB):

• Reach 1 - Estuary to Carson Street 
• Reach 2 - Carson to Figueroa Street 
• Reach 3 - Figueroa Street to Riverside Drive 
• Reach 4 - Riverside Drive to Sepulveda Dam 
• Reach 5 - At Sepulveda Basin 
• Reach 6 - Above Sepulveda Flood Control Basin 

The Upper L.A. River Watershed as defi ned for this report includes reaches 3, 4, 5 and 6.  
See Figure 2-1 for a map of the reaches.

Under the U.S. Clean Water Act, the Los Angeles County NPDES permit also requires Total 
Maximum Daily Load (TMDL) compliance for 303(d) listed receiving waters. A Consent 
Decree issued on March 23, 1999 and signed by Heal the Bay, Santa Monica BayKeeper, and 
the U.S. Environmental Protection Agency (EPA) mandated a schedule for the development 
of TMDLs for the L.A. River for the following constituents:

• Trash 
• Nutrients 
• Metals 
• Bacteria 
• Organics 
• Oils 

TMDLs for trash, nutrients and metals have already been developed and a TMDL for bacteria 
is currently being developed. Based on the 2008 Clean Water Act Section 303(d) List of 
Water Quality Limited Sections (Regional Board Approved July 16, 2009), the following 
lists the limited segments for the Upper L.A. River Watershed:

• Reach 3 – Ammonia, Copper, Coliform Bacteria, Lead,  Nutrients, Oil, Trash
• Reach 4 – Ammonia, Copper, Coliform, Lead,  Nutrients, Trash
• Reach 5 – Ammonia, Copper, Lead,  Nutrients, Oil, Trash
• Reach 6 – Coliform Bacteria, Selenium

2.2 Target Land Uses and Parcel Screening

The GSP Phase I report focused on all of the publicly-owned parcels within Los Angeles 
County in order to establish the potential for multi-benefi t Green Solution BMPs.  The GSP 
Phase II and this GSP Phase III report focus on four public land uses: elementary schools,  
senior/middle schools, colleges/universities, and vacant land within the Upper L.A. River 
Watershed.

The GSP Phase II process began with 1,029 parcels within the target land uses, and based 
on the screening criteria, 305 parcels totaling 5,300 acres in the Upper L.A. River watershed 
were identifi ed as potential candidate parcels.

This GSP Phase III process began with a review of the 305 identifi ed parcels and further 
refi ned the screening criteria used in the GSP Phase II study.  Based on this screening 
criteria, 268 parcels totaling 3,150 acres were identifi ed as potential candidate parcels. 

2.3 Parcel Prioritization Approach

Multi-benefi t factors were integrated into a quantifi ed scoring tool and the 268 identifi ed 
public opportunity parcels were ranked and prioritized based on these integrated factors.  
The individual factors which include community needs, conservation needs, stormwater 
and dry weather runoff quantity and quality for each public opportunity parcel are 
identifi ed in the Appendix.  Scoring of the parcels allows identifi cation of those parcels 
which could offer the greatest overall multiple benefi ts.

2.3.1 Non-Hydrologic Factors

The non-hydrologic factors are related to community needs and conservation needs.

Community Needs 

The components of the community needs factor are youth density, senior density, 
per capita income, housing tenure (rent verses own), and car access. This factor 
quantifi es the needs of communities for park, recreation and natural open space 
amenities based on these demographics. The data source was the 2000 Census. 
Candidate parcels were evaluated based on proximity to census block groups with 
demographics that serve as key indicators of need for park, recreation and natural 
open space, as described below.

Youth density is defi ned as under the age of 18, and senior density is defi ned as 
65 years of age or older. These age groups have a higher percent usage of parks, 
recreation and open space, so areas with high numbers of youth and seniors typically 

have a much greater need for public parks, recreation and natural open space than 
do other age groups.

The per capita income of each census block group was compared to the Los Angeles 
County average. Areas with below average per capita income generally have the 
highest needs for public park, recreation and natural open space amenities because 
low income levels make it diffi cult to access private facilities providing these 
amenities.  Each candidate parcel was awarded points accordingly; the lower the per 
capita income below the county average, the higher the priority.

Areas with high numbers of renters generally are dominated by multi-family 
residential properties, high population numbers and land uses which have little or no 
available park, recreation or other natural open space, unlike single family residential 
properties.  Lack of car access is also an indicator for a high need for easy access to 
public parks, recreation and natural open space that are within walking distance. 
Block groups were compared to the Los Angeles County average of car access and 
candidate parcels were awarded points accordingly; the lower the percentage of car 
access below the county average, the higher the priority.

Conservation Needs

The components of the conservation needs factor are open space defi cit and 
proximity to existing rivers, habitat and trails. This factor quantifi es the priority 
for creating parks, recreation, habitat and/or natural open space in a given area to 
meet per capita park and recreation goals for people, as well as to address the need 
for expanding wildlife corridors and restoring natural habitat to meet the needs of 
native wildlife species.
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Park acreage per thousand residents was evaluated to determine the range of open 
space defi cit, using park and open space data from the California Protected Areas 
Database (CPAD 2008) (www.calands.org). Open space in mountain area was not 
included.  Candidate parcels were awarded points based on proximity to areas with 
high open space defi cit; the higher the open space defi cit, the higher the priority.  
Candidate parcels were evaluated and awarded points based on their proximity to 
rivers, signifi cant ecological habitat, and public trails; the greater the proximity, 
the higher the priority.  Habitat data was extracted from the Los Angeles County 
Signifi cant Ecological Areas (SEA) and the California Natural Diversity Data Base 
(CNDDB) threatened and endangered species data from 2008. CNDDB data is based 
on species sightings, and represents the best available data on the presence of 
threatened and endangered species. 

2.3.2 Hydrologic Factors

The two hydrologic factors are related to stormwater quantity and quality.  

Quantitative

The quantitative factor is the availability of urban and stormwater runoff for diversion 
and treatment.  Because the Upper L.A. River watershed can generally be described as 
an urban watershed, much of the runoff can be described as polluted.  It is important 
to have an adequate quantity of water to treat in order to maximize the return on 
investment of a treatment facility.  Pipes smaller than 36 inches in diameter typically 
do not possess enough dry weather fl ow to justify major treatment facility projects, 
thus the screening criteria eliminated opportunity public parcels that did not meet 
this criteria.  The proximity of an adequate quantity of water should be within 500 
feet in order to ensure fi nancial feasibility.  To ensure an adequate quantity of urban 
runoff, pipes smaller than 36-inches in diameter were excluded because they typically 
do not possess enough dry weather fl ow to justify major treatment facility projects.  
Therefore, each candidate parcel was awarded points based on the size of the storm 
drain which was within the 500-foot, 36-in minimum criteria; the larger the storm 
drain the higher the priority.

Qualitative

The quality of stormwater runoff was prioritized based on the Catchment Prioritization 
Index (CPI) as described in the Los Angeles County-Wide BMP Prioritization 
Methodology.4 The CPI is calculated by factoring the relative pollutant loadings 
estimated using available land use and rainfall data.  Pollutant load indices were 
based on an empirical load-estimating approach known as the simple method, where 
estimated runoff volumes would be multiplied by land use based concentrations.5  
For this analysis, runoff volumes for each land use were estimated by multiplying the 
85th percentile, 24-hour rainfall depth by land use area and land use based runoff 
coeffi cients. Load indices were then estimated by multiplying the estimated runoff 

volume by characteristic land use event mean concentrations (EMCs). Subwatershed 
loading indices for several pollutant categories of concern were fi nally estimated by 
summing the loads for each land use within the subwatershed. Pollutant index scores 
were then calculated for each subwatershed and for each pollutant by normalizing 
by the maximum subwatershed load within the watershed and then ranking on a 
scale from 1 to 5, with 1 being a low priority and 5 being a high priority.  The above 
described methodology is consistent with the previous GSP Phase I report.

Table 2-1. Event Mean Concentration Pollutant Loading Estimates 
               by Land Use

Land Use Group
TSS 

(mg/L)
Metals 
(mg/L)

Bacteria 
(MPN/
100ml)

Nutrients 
(m/L)

Trash 
(cf/ac)

1 Agricultural/Rangeland 112 94.4 80000 169 0

2 Airports 92.2 231.2 12400 137 1

3 Beach, Bay, Estuary 134 10.7 13200 95 0

4 Colleges/Universities 63.5 113.8 30800 137 1

5 Commercial/Industrial 70.9 185.7 28200 137 1

6 Primary Schools 49.6 140.2 44000 137 1

7 Military 70.9 185.7 28200 137 1

8 Open Space- Developed 134 10.7 13200 78 0

9 Open Space- Forest 134 10.7 13200 75 0

10 Public Facilities 49.6 140.2 44000 137 1

11 Public Offi ce Buildings 49.6 140.2 44000 137 1

12 Residential 91.2 64.2 30050 137 1

13 Transportation 14.5 35.2 5150 95 1

14 Vacant 134 10.7 13200 95 0

15 Wetlands 134 10.7 13200 78 0
Concentration have been adapted from: Stein, Eric D.; Tiefenthaler, Liesl L.; Schiff, Kenneth C. 
Comparison of stormwater pollutant loading by land use type, 19 (Funded by LARWQCB)
*Total copper, lead, and zinc were averaged in order to arrive at a total metals concentration
*Some land use types from the original study were averaged in order to fi t into the above land use groups,
i.e. commercial and industrial were averaged from the original study to form commercial/industrial above
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4. GeoSyntec Consultants, (2006). Los Angeles County-wide Structural BMP Prioritization Methodology.
5. Schueler, T.R. (1987) Controlling Urban Runoff: A Practical Manual for Planning & Designing Urban BMPs. Pub # 87703, Metro Washington D.C. Gover
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3.1 Preliminary Needs and Opportunities Assessment

The following sections summarize the results of the Upper L.A. River Watershed water 
quality improvements needs and GSP opportunities assessment.

3.1.1 Estimated Gross-Scale Needs
 
The estimated acres needed for treatment per the Standard Urban Stormwater 
Management Plan (SUSMP)6 requirements for each subwatershed is summarized in 
Table 3-1.  The estimated acres are based on the effective drainage area vs. treatment 
footprint depth analysis provided in Section 2.2.2 of the GSP Phase II report.  Using 
the 2% to 8% range for effective drainage area needed, it is estimated that the Upper 
L.A. River Watershed will need between 2,132 and 8,259 acres of Treatment Footprint 
(TF) Areas in order to treat the targeted rainfall event for the watershed.

 Table 3-1. Estimated Acres Needed for Treatment Footprint 
 Areas for Upper L.A. River Watershed

    Acres Needed for TFA’s 

 Watershed 
 Total 
Land 
Acres 

Effective 
Drainage 

Area 

 Low 
(2%) 

 Ave 
 High 
(8%) 

Upper L.A. River 374,721 106,613 2,132 5,331 8,529

3.1.2 Potential Opportunities for Green BMPs

As described in the GSP Phase II report, the public land use screening process was 
revised from the GSP Phase I analysis.  Prior to the screening process, 1,029 potential 
public parcels in the selected land uses were identifi ed; after the screening process 
in this GSP Phase III analysis, 268 candidate public parcels totaling 3,150 acres were 
identifi ed.  Representative samples of each land use group were analyzed in order to 
determine appropriate ranges for TF areas and GSP areas to be implemented on the 
parcels.  Table 3-2 gives the Treatment Footprint areas as well as the Green Solution 
Project areas.

       Table 3-2.  Treatment Footprint and Green Solution Project 
                       Areas for Upper L.A. River Watershed by Land Use

Land Use
Treatment Footprint 
Area % Suitable of 

entire site

Green Solution Project 
Area % Suitable of 

entire site
Colleges 2-8% 10-35%

Elementary Schools 2-4% 10-20%

Senior & Middle 
Schools 3-11% 10-25%

Vacant 22-60% 50-90%

Vacant land has the highest percentage of land available for BMPs while Elementary 
Schools have the least.  All of the candidate land uses’ storage footprint areas within 
a subwatershed were summed so that a total area suitable for storage could be 
determined for the watershed.

Utilizing the ranges discussed above, acreages for BMPs on each targeted land use 
were determined.  Table 3-3 summarizes the total Treatment Footprint Area available 
in the Upper L.A. River watershed on public lands in the targeted four land uses 
analyzed.

 Table 3-3. Acres Suitable for Treatment Footprint Areas for 
                    Upper L.A. River Watershed on Selected Four Public 

                      Land Uses

   
 Acres Suitable for 

Treatment Footprint Areas 

 Watershed 
 Total 
Land 
Acres 

Effective 
Drainage 

Area 
 Low  Ave  High

Upper L.A. River 374,721 106,613 179 395 608

The histogram below highlights the lows and highs included in Table 3-3 above.

      Figure 3-1. Acres Suitable for Treatment Footprint Areas for   
                       Upper L.A. River Watershed on Selected Four Public 
                       Land Uses

3. ANALYSIS OF NEEDS, OPPORTUNITIES, AND 
    PRIORITIES

6. Los Angeles County Department of Public Works, (2002) Development Planning for Stormwater Management.
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The multi-benefi t aspects of GSPs bring additional value to areas that are lacking in 
parks, open space, and habitat.  Table 3-4 shows the amount of GSP area available 
in the Upper L.A. River watershed on public lands in the selected four land uses 
analyzed.

      Table 3-4. Acres Suitable for Green Solution Projects for Upper 
                     L.A. River Watershed on Selected Four Public 
                     Land Uses

   
 Acres Suitable for Green 

Solution Projects 

 Watershed 
 Total 
Land 
Acres 

Effective 
Drainage 

Area 
 Low  Ave  High

Upper L.A. River 374,721 106,613 461 765 1,068

The histogram below highlights the lows and highs included in Table 3-4 above.

      Figure 3-2. Acres Suitable for Green Solution Projects for Upper    
                       L.A. River Watershed on Selected Four Public 
                       Land Uses

The average acres suitable for GSP projects as shown above are signifi cantly lower 
than the fi ndings in the GSP Phase II analysis due to the substantial drop in total 
acreage for vacant parcels.  During the refi nement process between GSP Phase II and 
Phase III, the total number of candidate parcels reduced from 305 parcels to 268 
parcels, which also resulted in a substantial drop in total acreage for vacant parcels 
from 2,588 acres to 365 acres. 

3.2 Water Quality Improvement Needs

Based on our design assumptions discussed in the GSP Phase II report, the Upper L.A. River 
Watershed on average needs approximately 5,331 acres of public parcel land for Treatment 
Footprint Areas to treat its stormwater and dry weather runoff.  Approximately 304 acres 
on average, or 2.6%, of that need can be met by public parcels in the targeted four public 
land uses of this study.  The percentage of the watershed’s need that can be met by GSPs 
can be seen in Table 3-5.

It is also signifi cant that the ratio of the acres suitable versus the acres needed was capped 
at 1.0, that is, the acres suitable cannot exceed the acres needed in a watershed.  It is 
acknowledged that this potential excess treatment volume could over-treat the target 
watershed, treating 1.0+” versus the required 0.75” storm event. However the focus of this 
GSP Phase III analysis is on treating the required treatment volumes from the L.A. SUSMP, 
therefore over-treatment was not considered and the percent need met cannot exceed 
100% for a subwatershed.  Furthermore this ratio, also known as the percent need met, is 
where the Treatment Potential Factor as discussed in the Phase II report is applied. 

% need met = (acres suitable/acres needed)*TPF  

Table 3-5. Ratio of Acres Suitable to Acres Needed for Upper L.A. 
           River Watershed on Selected Four Public Land Uses

   
Ratio of Acres Suitable to 

Acres Needed

 Watershed 
 Total 
Land 
Acres 

Effective 
Drainage 

Area 
 Low  Ave  High

Upper L.A. River 374,721 106,613 1.7% 2.6% 3.4%

3.2.1 Gross Green BMP Area Needs vs. Suitable Public Lands

Both the Suitable Acres on candidate parcels and the Acres Needed were reported 
with a low and high range.  The purpose of this range is to allow for the variability 
of different site types within each land use category as well as to account for varied 
rainfall intensities and relative imperviousnesses throughout the watershed.

3.3 Water Quality Improvement Needs and Subwatershed Prioritization

The Water Quality Improvement Needs for each subwatershed were calculated based on 
the discussion in Section 3.2.  Subwatersheds with a high CPI score (4 or 5) can be described 
as having the highest need to improve water quality because they are the subwatersheds 
with the highest potential for exceedingly polluted runoff.

3.3.1 Prioritization Scoring Factors

The prioritization scoring incorporates storm drain size, CPI score, Parks and Open 
Space, Habitat Proximity and Community Needs, as discussed in Section 2.3. 

3.3.1.1 Community Needs

The Community Needs factor evaluates the human need of the community 
proximate to each candidate parcel for parks, recreation and natural open space 
lands, based on the key demographic indicators of youth density, senior density, 
per capita income, housing tenure (percent renters), and car access. This is an 
important numeric measure of the needs of residents throughout the Upper L.A. 
River Watershed for the types of new park, recreation and natural open space that 
Green Solution projects create, and contributes to the overall prioritization of 
candidate parcels for project implementation.  These community need indicator 
demographics were integrated into a community need factor, and each candidate 
parcel was evaluated and scored according to its proximity to census block groups 
with high priority community needs, with higher scores refl ecting greater needs.

3.3.1.2 Conservation Needs

Open Space Defi cit 

The Conservation Needs factor integrates important conservation indicators for 
open space defi cit, natural habitat needs and river, trail and habitat connectivity 
potential. This factor evaluates: the human need of the community proximate 
to each candidate parcel for creating new park, recreation and open space 
opportunities to address serious park and open space defi ciencies; the conservation 
need for creating and restoring native habitat and natural open space to address 
the needs of  wildlife species, including birds, mammals, insects, reptiles and 
amphibians; and the need for establishing connectivity to existing trails and 
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river parkways to create networks of green open space in urban areas. This an 
important numeric measure of comprehensive conservation needs throughout 
the Upper L.A. River Watershed for the types of new park, habitat, greenways and 
natural open space lands that Green Solution projects create, and contributes 
to the overall prioritization of candidate parcels for project implementation.  

These conservation need indicators were integrated into a conservation need 
factor, and each candidate parcel was evaluated and scored according to its 
proximity to areas with high priority conservation needs, with higher scores 
refl ecting greater needs.

Park acreage per thousand residents is a measure used throughout the U.S. to 
compare the amount of parks available in different communities and to evaluate 
park needs, particularly in urban communities. The national standard established 
by the National Park and Recreation Association is six to ten acres of easily 
accessible park and recreation land per thousand residents. Many communities 
in the Upper L.A. River Watershed are far below this national standard, and Green 
Solution projects provide a unique and important opportunity to address these 
park and open space defi cits by creating new park, recreation and open space 
lands. Existing trails, rivers and greenways provide connectivity opportunities, 
and Green Solution projects can expand these amenities and contribute to local 
and regional open space and greening goals by helping to create networks of 
green open space and trails throughout the watershed. Similarly, linking Green 
Solution projects to existing native habitat, and providing connectivity to 
these important sites, assists in addressing the need to restore viable habitat, 
particularly for threatened and endangered species, in urbanized areas of the 
Upper L.A. River Watershed. 

3.3.1.3 Catchment Prioritization Index (CPI)

Exhibit A shows the CPI scoring in addition to the locations of the candidate 
parcels.  The highest priority areas, those areas having the highest CPI scoring are 
predictably the most developed areas with higher concentrations of industrial 
and commercial land uses.  As noted in the original GSP Phase I, the CPI scoring 
is a relative scoring system which is normalized based on the subwatersheds.  

3.3.1.4 Storm Drain Size

The capital costs begin to escalate quickly when more than 500 LF of pipe is 
necessary for diversion. Usually pipes 36” and larger have adequate dry weather 
fl ow within them to justify diversion. Smaller diameter pipes generally have 
very little dry weather fl ow that could be diverted. Each candidate land use was 
awarded points based on the size of the storm drain which was within the 500-
foot, 36-in minimum criteria; the larger the storm drain the higher the priority.

The proximity of a candidate land use to a larger storm drain increases the 
amount of treatable area.  Since topographic information was not reviewed 
for this analysis, adjacent storm drain sizes are the best indicator of the size of 
the tributary area.  Upper L.A. River Watershed is generally an urban watershed, 
thus increasing the chances that most of the urban runoff is equally impaired; 
therefore the quantity of runoff available is the most important factor.  For 
example, if a candidate land use had high scores in all of the other categories but 
was near only a small storm drain (less than 36”) then the cost-benefi t ratio of 
the project to water quality improvement would be low.    

3.3.2 Water Quality Prioritization vs. Improvement Needs 
        Potentially Met

Utilizing the land use scoring as discussed in Section 3.3.1, a tiered ranking system 
was developed in order to identify and prioritize the most desirable projects which 
are located in the areas which have the largest needs.  167 parcels are in the top two 
tiers as shown in Table 3-6.  

      Table 3-6. Summary of Parcel Counts within 
                                    each Total Score Breakout

 
Total Score

 Watershed 5 4 3 2 1

Upper L.A. River 30 137 93 8 0

3.3.3 Concept Site Design Selection Process

As shown in Table 3-6, 137 parcels were ranked as level 4 priority and 30 parcels were 
ranked as level 5 priority.  The multi-benefi t factors described in Sections 2.3 and 3.3 
were further refi ned to select and identify which of these parcels are highest priority 
and most feasible for implementation purposes.

Hydrologic factors (storm drain/channel size and proximity) and non-hydrologic 
factors (open space defi cit and demographics) were used to refi ne the list of 167 
parcels ranked 4s and 5s.  

Geographic, size, land use and ownership were also considered during the fi nal 
selection process in order to select four parcels with different land uses, geographical 
locations, parcel sizes and ownership.  The selection process described above resulted 

in a fi nal selection of four parcels.  Refer to Site-Specifi c Conceptual Designs for 
Implementation Section for the concept design reports which detail runoff treatment 
components, runoff treatment potential, wet and dry weather fl ow treatment 
capacity, water quality improvements, tributary area treated, and rough order of 
magnitude cost estimates for each of the four sites.  Reports by Glen Dake Miguel 
Luna Landscape Architects and New Fields detail habitat restoration and public use 
components and benefi ts, and rough order of magnitude cost estimates.

For Conceptual Site Designs, see Pages 17–47.
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EXHIBIT B - Polluted Runoff Cleanup Priority - Catchment Priority Index
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EXHIBIT C - Prioritized Opportunity Public Parcels by Land Use
© Community Conservation Solutions 2013. All Rights Reserved
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4.1 Study Results

Ranges of land area needs for the target land uses for Green Solution Projects (GSPs) 
in the Upper L.A. River watershed were estimated utilizing spatial analysis methods and 
experience with regional urban water quality issues and BMP sizing requirements.  About 
2.6% of the watersheds’ needed Treatment Footprint (TF) Area can be met through the 
implementation of GSPs on the target land uses.  This is a signifi cant portion considering 
that this study only analyzed four public land uses of the 19 land uses identifi ed in GSP 
Phase I; that urban watersheds generally have limited space for BMPs and that often 
larger tributary drainage areas are not adjacent to prime candidate parcels.

The analysis successfully identifi ed 268 candidate public parcels totaling 3,150 acres 
within the Upper L.A. River watershed on which GSPSs could potentially be constructed.  
Utilizing the various engineering and non-engineering scoring factors, candidate land 
uses were prioritized into tiers in order to readily identify the highest priority parcels 
for implementation that can meet the multiple benefi ts of water quality improvement, 
community and conservation needs.

Table 4-1 summarizes the candidate land use prioritization.

Table 4-1. Summary of Parcel Counts within 
                                 each Total Score Breakout

 
Total Score

 Watershed 5 4 3 2 1

Upper L.A. River 30 137 93 8 0

The results of this study indicate that if GSPs were constructed on the four target land 
uses they would have the potential to improve water quality within the watershed.  Runoff 
from approximately 9,600 acres on average could be treated by the 268 opportunity public 
parcels identifi ed in this report, with a maximum of 12,800 acres treatable.

Table 4-2. Treatable Area for Upper L.A. River Watershed

 

 
 

Potential Acres Treatable

 Watershed 
 Total 
Land 
Acres 

 Low  Ave High

Upper L.A. River 374,721 6,400 9,600 12,800

4. CONCLUSIONS
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The integrated public recreation, habitat restoration and water quality improvements 
outlined below for four specifi c sites in the Los Angeles communities of Canoga Park, 
Granada Hills, West Hills and Lincoln Heights provide educational, outdoor recreation, 
habitat restoration and nature experiences that are in high demand.  These additions 
to the natural open space network, habitat conservation and watersheds of the Los 
Angeles metropolitan region are contemplated in the “Green Visions Plan for 21st Century 
California.”

The improvements are integrated components of the water quality improvements 
described in Psomas’ Technical memos, and also provide badly-needed natural and open 
space amenities to the surrounding communities. The communities surrounding these 
four sites all have far less open space per 1,000 people than the 6-10 acres recommended 
by the National Park and Recreation Association. 

Outdoor recreation and habitat restoration planned for these sites are considered in the 
context of the growing population in the Upper Los Angeles River Watershed communities. 
Loss of native habitat and fragmentation are the leading threats to biodiversity worldwide. 
Habitat loss and fragmentation are particularly severe in Southern California, where urban 
development and infrastructure have paved over much of the original native habitat. 

Native Habitat Objectives

At each of the four sites, new plantings and water engineering are designed to increase 
the quality and diversity of habitat for native animals, increase the amount of rainwater 
retained to support rare riparian habitats, and to connect patches of natural landscape 
together into linked habitats.  Song birds, for example, depend on the availability of water 
and the native plants that support their food sources, nest making, and provide protective 
cover.  

Mammals like deer, coyote, grey fox and striped skunk are all found in the South Coast 
region, and each benefi t from extensive habitat linkages for day-to-day movements of 
individuals seeking food, shelter or mates, dispersal of offspring to fi nd new homes, or 
seasonal migrations to fi nd favorable conditions.  Species that are able to shift their 
geographic range in response to disruptions such as climate change are less vulnerable to 
habitat disruptions.  

The South Coast Missing Linkages study, created with the partnership of numerous 
resource agencies and advocates including the Santa Monica Mountains Conservancy 
includes the “Santa Monica-Sierra Madre Connection” design.  This plan for a habitat 
linkage shows how existing protected natural habitat lands can be linked together by 
protecting additional lands in the future to create a habitat linkage extending from the 
Sierra Madre Range in the north through the Santa Susana Mountains to the coastal Santa 
Monica Mountains in the south.  One of the sites shown below is 1.5 miles to the east 

of this linkage, and connected to it by Bell Creek.  This connection multiplies the habitat 
values we are able to achieve. 

Habitats that are entirely surrounded by roads and urban development are valuable for 
birds and butterfl ies when they contain water, appropriate native plants that support 
their food sources, nest making, and provide protective cover.   Any issue of Audubon’s 
“Western Tanager” newsletter includes numerous sightings of birds in gardens and parks.  
Improvements proposed for these four sites increase these native habitats. 

Outdoor Experiences for People 

Los Angeles County has two growing population segments: those older than 60, and 
those younger than 18.  Based on the 2007-2011 American Community Survey estimates 
10.9% of Los Angeles County’s population is 65 years or older, and 37% or all LA County 
households have one or more people under 18 years of age.  These populations have 
unmet recreation needs that the proposed improvements address. 

Public outdoor recreational uses planned for these sites are integrated with the proposed 
water quality improvements, and are of two general categories: those that can help 
address important educational goals and those that can address unmet needs for nature-
based physical activity opportunities.  Developmental aims for families with children will 
be important in choosing among passive outdoor recreation options.  

The desire to increase their own physical activity in order to reduce the risks from obesity-
related diseases is widely-held among Californians.  The challenge is fi nding the time as 
each person faces increased demands from work and family.  Therefore, nature-based 
recreational opportunities convenient to homes, childcare and workplaces are important.

Table 1. Percentage of Adults in California who reported no lei-
sure-physical activity* by sex, race, and ethnicity, 20001 

 Cohort  Percentage

Male 24%

Female 29%

White 17.6%

Black 24.9%

Asian/Pacifi c Islander 30.4%

Hispanic 41.4%

Total 26.5%

* No exercise, recreation or physical activity (other than regular job duties) during the previous month. 

Parents desire to exercise themselves and to support their children in increasing physical 
activity.  Seniors face different challenges to regular physical activity, even if they might 
have more free time.  By age 75, about 1 in 3 men and 1 in 2 women engage in no 
physical activity at all (CDC, n.d.b).2  Based on the 2000 Census 7% of City of Los Angeles 
residents have a physical disability.  Universal access for people with all levels of mobility 
is important to creating successful physical activity opportunities. 

To address these challenges we must deliver educational and walking opportunities at each 
site that are rich in local content, make walking interesting and enjoyable and support 
adoption of life-long fi tness habits. Regular physical activity can reduce the severity of 
many mental health problems such as depression and anxiety.  As little as 30-60 minutes 
of regular (preferably daily), moderately intense physical activity – such as walking - can 
result in signifi cant mental health benefi ts. 

In addition, viewing universally-preferred scenes, like a breeze blowing through trees, causes 
the release of endorphins promoting healing; and that more color, depth and movement 
earns more endorphin release.  Allison Whitelaw of the Academy of Neuroscience for 
Architecture writes in Healing Spaces: The Science of Place and Well-Being about the 
connection between experiencing natural and healing. 

A 2008 survey of 2,925 Los Angeles households by Leisure Visions/ETC Institute on 
recreation habits and needs revealed (statistically accurate to 1.8%):

• 63% of households have unmet needs for walking and biking trails, 
• 60% of households have unmet needs for small neighborhood parks, 
• 53% of households have unmet needs for large regional parks,
• 50% of households have unmet needs for picnic areas,
• 46% of households have unmet needs for nature trails

Finally, there are gaps in the opportunities to learn about the history, culture and nature of 
Los Angeles that interpretive displays at these four sites can address.  The California History 
Plan and California History Framework conclude that there is a shortage of experiences 
for learning about and experiencing Understanding Cultural Identity (e.g. Will Rogers State 
Historic Park or Antelope Valley Indian Museum), Changing Economies (e.g. Anza-Borrego 
Desert State Park, Empire Mine State Historic Park) and the history and development of 
agriculture (eg. Pio Pico State Historic Park, California Citrus State Historic Park).   The 
ownership, distribution and uses of water resources and the disputes over them are also a 
valuable topic for interpretive displays. 

INTRODUCTION

1. source: CDC, 2002; appearing in the Health and Social Benefi ts of Recreation, by California State Parks 
2. Ibid.
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1. Integration: All designs shall integrate natural systems for water quality capture 
and treatment, native habitat and outdoor places for people to use 

2. People: All designs shall include and encourage public usage
3. Functional Native Habitat: All habitat shall be native and designed to restore or 

re-create a functioning ecosystem
4. Education: Educational elements shall focus on immersion in natural spaces and 

provide natural interactive outdoor space
5. Sustainability: All designs shall optimize long-term sustainability for operations, 

maintenance and energy conservation purposes

DEFINITIONS OF FEATURES OR USES

Trails
• Paved walkways (pervious preferred), 4-8’ width
• Decomposed Granite (DG) trails, 4-8’ width
• Bike trails: CA class 1 bikeway
• Boardwalks: 4’-12’ wide, sloping less than 8%, open jointed decking.

Native Habitat
• Core native habitat: riparian, wetlands
• Buffer habitat – primarily upland 
• Educational interpretive habitat
• Creeks

Educational Space
• Outdoor areas shall include one or more of the following elements:
• Outdoor classroom space: 900-2000 SF sloping less than 8%
• Interpretive habitat
• Botanical planting displays/Demonstration native gardens
• Watershed connectivity information: watersheds, rivers, mountains, 

trails
• Digital Information System: Podcasts, QR codes
• Green job training space
• Water quality treatment education space

Gathering Spaces
• Picnic areas: 400 SF min, sloping less than 8% 
• Access control: fencing, gates
• Seating: single bench, groups of benches
• Shade structures: engineered metal structures. 
• River Viewing Overlook

Entrances and Signs
• Entrance and way-fi nding: Entry sign and standard way-fi nding signs as 

appropriate to the facility.
• Parking/ vehicular access: Universal access, made of durable materials, such 

as asphalt, designed to capture and infi ltrate stormwater run-off. 
• Bike parking and storage: Day-use bike racks for at least 3 bikes
• Information on connectivity to surrounding mountains, rivers, trails, 

parks: Reader boards and interactive displays designed integrally to the 
facility. 

Active Recreation 
• Exact use is described where it occurs

Other
• Rain gardens
• Bioswales

DESIGN PRINCIPLES




