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preface 
The purpose of the Arroyo Seco Watershed Restoration Feasibility Study (ASWRFS), a cooperative 
project of North East Trees and the Arroyo Seco Foundation, is to develop an environmentally-
sensitive and sustainable plan to manage the Arroyo Seco watershed. The study is intended to 
integrate issues of flood management, stream naturalization, water resources, habitat 
rehabilitation, and educational and community recreational opportunities. The 46.6 square mile 
Arroyo Seco watershed is tributary to the Los Angeles River and spans five jurisdictions, 
including from north to south the Angeles National Forest, the unincorporated community of 
Altadena, the City of La Cañada Flintridge, the City of Pasadena, the City of South Pasadena, 
and the City of Los Angeles. The watershed is one of southern California’s greatest natural 
treasures. The watershed represents an outstanding opportunity for the region to demonstrate a 
collaborative, multi-purpose approach to the management of vital natural resources. We are 
pleased that the study has the support of the California Coastal Conservancy, the Santa Monica 
Mountains Conservancy, the Los Angeles County Department of Public Works, the National 
Park Service, the cities of Pasadena, South Pasadena and Los Angeles and a variety of other 
agencies with management and regulatory responsibility for the Arroyo Seco watershed. 

In Phase I of ASWRFS, presented in this report, the team surveyed and catalogued the extensive 
documentation that already exists about the watershed, identified gaps in the analysis and 
technical studies, defined goals and objectives for watershed management and developed 
substantial support for our project from local agencies, stakeholders and the public at large. 

This preliminary report outlines the approach and progress made in a variety of areas critical to 
our watershed plan including: 

� Documentation; 
� Mapping; 
� Hydrology; 
� Water resources; 
� Biology and ecology; and 
� Recreation. 
 

An interdisciplinary team of landscape architects, planners, engineers and biologists has been 
mobilized to contribute to this project which utilizes an ecosystem-based approach to planning 
and design for the watershed. 

We have assembled an extensive bibliography of related reports, literature, and historic photos, 
listing over 500 entries.  Review of critical documents has begun and technical studies have been 
initiated. The bibliography database is available online at www.arroyoseco.org . 

Phase I revealed the complexity of the Arroyo Seco Watershed. Through mapping and 
documentation we have begun to organize, analyze and synthesize complex relationships. 
Patterns are beginning to emerge that will provide direction to the preliminary master plan.  

http://www.arroyoseco.org/
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As we begin Phase II, we look forward to achieving the highest level of technical analysis and 
community involvement to ensure the quality of our final report and the workability of its 
recommendations.   

We are pleased that the Los Angeles County Department of Public Works has stated that they 
intend to incorporate our study in their Los Angeles River Master Plan. In addition, the City of 
Pasadena has made a similar statement regarding the comprehensive Master Plan for the Arroyo Seco 
that they are now compiling. 

Our work thus far has revealed that several areas of further investigation will be needed beyond 
the completion of this Feasibility Study. Next steps include securing funding for additional 
planning, engineering and technical studies. To support these future efforts, requests have 
recently been submitted for Proposition 13 and Cal Fed Bay Delta Program funding. 

 
 
 
Sincerely, 

  

Lynne Dwyer       Tim Brick 
North East Trees      Arroyo Seco Foundation 
Project Manager 
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I. Project Overview 

A. Project Description  
 
The Arroyo Seco Watershed Restoration Feasibility Study (ASWRFS) is a project to research and 
develop a new environmental approach to the management of the Arroyo Seco Watershed. 
Funded by the California Coastal Conservancy, other contributors include the Mountains 
Recreation and Conservation Authority (MRCA), Los Angeles County Department of Public 
Works (LACDPW), the National Park Service’s Rivers, Trails and Conservation Assistance 
Program, and various other governmental agencies and community institutions.   

The purpose of the ASWRFS is to develop a comprehensive, long-term plan to restore the grand 
canyon that runs from the San Gabriel Mountains to the Los Angeles River through the 
communities of La Cañada Flintridge, Pasadena, South Pasadena and Northeast Los Angeles.   

The Arroyo Seco's combination of natural mountainous upper watershed, hilly suburban 
openspace and dense urban development presents unique opportunities to improve flood 
management, enhance water quality, rehabilitate habitat, and provide regional recreational 
linkages.  The goal of the study is to integrate issues of flood management, water resources, 
habitat rehabilitation, and educational and community recreational opportunities.  The project 
will provide technical support and information for the design and implementation of projects 
within the Arroyo Seco watershed.  

Major elements of the study include a consideration of flood and stream management, habitat 
restoration, water resources and recreational opportunities. The watershed study, a partnership 
of North East Trees and the Arroyo Seco Foundation, is funded by the California Coastal 
Conservancy and the Santa Monica Mountains Conservancy.  There is also participation and 
technical review by twelve governmental agencies with management responsibilities in the 
Arroyo Seco, including the US Forest Service, the three cities the Arroyo runs through and Los 
Angeles County Department of Public Works.  

Development of the Watershed Restoration Feasibility Study entails three phases.  Phase I, 
which is summarized in this report, included the systematic collection and inventory of existing 
information and identification of critical issues and gaps in knowledge. The project team 
organized a Stakeholder Committee and an Agency Technical Review Committee to help 
facilitate the process.    

In Phase II, the information gathered in Phase I will be used to refine project goals and 
objectives.  NET and ASF have assembled a team of technical consultants to conduct the studies 
needed to support restoration efforts. Based on these studies, the team will develop standards to 
guide project designs, generate a list of demonstration projects and recommend an 
implementation strategy. Phase III, which is not part of this project, will consist of site specific 
design of the demonstration projects recommended in this study. 
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B. WATERSHED Description  
The Arroyo Seco Watershed is located in northeast Los Angeles, between the San Gabriel 
Mountains and the Los Angeles River (Figure 1: Location Map). Lying partially within the 
watershed are the cities of Los Angeles, South Pasadena, Pasadena and La Cañada Flintridge, as 
well as the unincorporated area of Altadena (Figure 2: Arroyo Seco Watershed, Figure 3: 
Topographic Relief). Two of Los Angeles County’s five Supervisorial Districts can be found in 
the watershed, as well as three U.S. Congressional Districts (Figure 4a: Elected Official 
Boundaries 1). For the State of California, the Arroyo Seco watershed intersects three Senate 
Districts and four Assembly Districts (Figure 4b: Elected Official Boundaries 2).  

The southern tip of the watershed was a camp location of the first Spanish exploration, and the 
historic irrigation zanjas were located just across from the confluence. As one of the oldest parts 
of Los Angeles, the Arroyo Seco contains many cultural and historic attractions, as well as 
several Historic Preservation Overlay Zones. This area of Los Angeles is known world-wide for 
its concentration of Arts and Crafts heritage and many original Craftsman structures. The 
Historic Route 66 runs through the watershed; historically, travelers to Los Angeles entered 
through the Arroyo’s gateway of Sycamores.   

The Arroyo Seco Watershed is a sub-watershed of the Los Angeles River Watershed, which is a 
coastal watershed partly within the coastal zone. The Arroyo Seco stream runs in a deeply 
incised canyon that begins in the San Gabriel Mountains and drains into the Los Angeles River 
near downtown Los Angeles. Below Devil’s Gate Dam, most of the stream has been channelized. 
Prior to channelization, stands of alder, willow, and sycamore lined a perennial, trout-filled 
stream. Most stream and riparian habitats are located above the dam. The removal of riparian 
vegetation has significantly impacted wildlife and plant diversity. Urban development and 
exotic plant species have all but replaced the once lush vegetation below the dam. Chaparral, 
which covers much of the land mass in the adjacent Angeles National Forest, has encroached 
significantly within the Arroyo Seco sub-watershed. The remaining lush riparian habitat, which 
now comprises only 15 percent of the total land mass within the watershed, contains over 705 
species of plants and animals. 

Approximately half of the Arroyo Seco’s 22-mile length is contained within the Angeles National 
Forest. The arroyo’s upper watershed drains 32 square miles of steep, mountainous terrain. The 
San Gabriel Mountains are among the most erodable mountains in the world, releasing large 
amounts of sediment into the arroyo every year. The vegetation of the upper watershed is 
characterized by Bigcone Spruce-Canyon Oak Forest, Southern Sycamore-Alder Riparian 
Woodlands, and Southern Mixed Chaparral. Above the dam, the arroyo travels through one of 
the last ecologically significant Alluvial Sage Scrub habitats in southern California. The Arroyo 
Seco stream is stocked with rainbow trout, although wild trout may also be present. The upper 
watershed supports the Raymond Basin Aquifer, a 40-square mile groundwater basin that 
provides half of the local water supply for the City of Pasadena and sustains a year-round flow of 
water in the arroyo.  

Devil’s Gate Dam and the National Aeronautics and Space Administration’s (NASA) Jet 
Propulsion Laboratory (JPL) are located at the point where the arroyo emerges from  
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Angeles National Forest. The stream is mostly channelized from the dam to the confluence with 
the Los Angeles River, a distance of eleven miles. Near the confluence, the arroyo is flanked by 
Mount Washington and the Montecito Hills, which still support Southern California Black 
Walnut Woodlands.  

Significant park and natural areas line the arroyo from Angles National Forest in the upper 
watershed to Elysian Park at the southern tip, across from the confluence with the Los Angeles 
River (Figure 5: Arroyo Seco Cultural & Open Space Map, Figure 6: Points of Interest). Parks in 
the watershed are operated by the Cities of Los Angeles, South Pasadena, and Pasadena, the 
Santa Monica Mountains Conservancy, and the US Forest Service.  Numerous hiking, biking, 
and equestrian trails converge in the arroyo and lead to Angeles National Forest, which is one of 
the nation’s most heavily used national forests. Ongoing regional bikeway planning efforts will 
eventually link the San Fernando Valley and the Arroyo Seco to the Pacific Ocean via new 
bikeways along the Los Angeles River.  

Below the dam, the Arroyo Seco becomes a channelized urban stream, bordered by parks, golf 
courses, parking lots, residential areas, the Rose Bowl, limited industrial areas, and the Pasadena 
Freeway, also known as the Arroyo Seco Parkway. The arroyo passes through a variety of 
neighborhoods with a great mix of income, race, and ethnicity. Many of these neighborhoods 
have traditionally been under-served by parks and other public amenities.  

A sample of demographic information from the 1990 census shows the diversity of the 
watershed’s residents. Median home values range from $150,000 - $500,000. Racially, some areas 
have over 75% Caucasian population, others a roughly 50/50 mix of Hispanic and Caucasian, 
and the Black population is concentrated in a third area. The Asian population is under 10% for 
the entire watershed. A quarter of the population is listed as Other for various areas of the 
watershed. No age group dominates any part of the watershed. Half of the residential areas have 
less than 3% of homes renter-occupied; the other half has up to 40% renter-occupied. 

A combination of factors makes the Arroyo Seco a strong potential stream restoration project in 
southern California.  These factors include:  

� the spectacular natural character of the Arroyo Seco with parks and open space along 
most of its course; 

� public ownership of the land; 
� successful demonstration projects; 
� the potential for Southern Steelhead/Rainbow Trout and Arroyo Southwestern Toad 

habitat; 
� substantial community and political support to naturalize the Arroyo Seco; 
� the evolving attitude about flood and watershed management among the public agencies 

responsible for managing the area; and 
� the presence of historic structures and strong cultural institutions along the Arroyo. 

 
Flood management in the Arroyo Seco has changed dramatically in recent years.  The 
rehabilitation of Devil’s Gate Dam, completed by the Los Angeles County Department of Public 
Works (LACDPW) in 1998, has necessitated a new look at flood and stream management issues 
in the entire Arroyo Seco.  A recent LACDPW study indicates that the concrete channel that 
divides the Arroyo is under-capacity in portions of the Arroyo. In addition, the channel is aging 
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and has serious maintenance issues that need to be addressed.  An example of this occurred in 
1983 when the channel failed during a flood event. The costs and regulatory challenges of 
replacing the existing concrete channel would be enormous. With broad community support for 
a more naturalized stream and the creation of the Watershed Management Division as part of 
the LACDPW, there is great potential for a new, collaborative, more holistic approach to stream 
and watershed restoration. 
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C. Goals and Objectives  
The project goals and objectives were developed to address the key issues affecting the 
watershed within the scope of this project. These were also generated within the context of 
several assumptions and guidelines (Appendix A: Assumptions & Guidelines). Based on input 
from various stakeholder and community groups and a one-day intensive workshop with 
members of the project team, the original list of goals and objectives were revised and refined. 
The following are being used to guide the development of the technical studies and will later be 
used to provide the framework for planning and design recommendations.  It is recognized that 
some of the goals and objectives may conflict with one another. However, these potential 
conflicts will be addressed in the next phase of the process as well as in the generation of 
planning and design recommendations. 

Vision 
Develop a Watershed Plan for the Arroyo Seco that integrates issues of flood management, 
stream naturalization, water resources, habitat rehabilitation, and educational and community 
recreational opportunities. 

Goals and Objectives 
 
Goal 1:  Restore the natural hydrological functioning of the watershed. 

 
Objective 1.1: Utilize multiple-purpose management practices, such as reforestation, 

bioengineering, and/or other non-structural approaches for flood 
management and stream restoration.  

Objective 1.2: Mitigate existing flood hazard conditions. 
Objective 1.3: Review existing storm drain systems. 
Objective 1.4: Reduce volume and velocity of storm water runoff. 
Objective 1.5: Evaluate flood hazard reduction at the Los Angeles River resulting from 

Arroyo Seco mitigation efforts. 
Objective 1.6:  Provide for the continued protection of life and property by maintaining 

the existing level of flood protection. 
Objective 1.7: Restore sediment movement through the watershed to reduce 

maintenance over time.    
 
Goal 2: Better Manage/Optimize/Conserve Water Resources and Improve Water 

Quality   
 
Objective 2.1: Review existing storm drain structures 
Objective 2.2: Improve quality of surface water for aquatic habitat and safe for human 

contact 
Objective 2.3: Develop sediment management strategy 
Objective 2.4: Control erosion 
Objective 2.5: Increase ground water percolation 
Objective 2.6: Reduce volume and velocity of storm water runoff 
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Objective 2.7: Restore the quality and quantity of water recharge to the Raymond 
Aquifer  

Objective 2.8: Reduce dependence on imported water 
 
Goal 3:  Improve Habitat Quality, Quantity and Connectivity 

 
Objective 3.1: Augment and restore missing species from endemic plant communities 
Objective 3.2: Enhance and strengthen the urban interface zone 
Objective 3.3: Restore aquatic species habitat   
Objective 3.4: Restore terrestrial habitat in the riparian zone  
Objective 3.4: Restore and conserve critical gaps in the wildlife corridors in order to 

create a continuous link  
 
Goal 4: Improve Recreational Opportunities 

 
Objective 4.1: Improve public access from the Angeles National Forest to the coastal 

shore by building trails, stairways and bikeways  
Objective 4.2: Provide opportunities for a range of recreational activities  
Objective 4.3: Provide opportunities for public use of the watershed’s rivers and streams 
Objective 4.4: Provide opportunities to mediate the conflict between recreation and 

conservation 
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D. Project Team 
 
North East Trees is an active, grass roots urban forestry nonprofit organization founded in 
1990. NET’s mission is to green Northeast Los Angeles, educate the community about the 
environment, and to promote sustainable design and community based implementation.   

The Arroyo Seco Foundation is a nonprofit education and action foundation whose mission is 
to restore and enhance the Arroyo Seco from the San Gabriel Mountains to the Los Angeles 
River, reforest our region, and promote environmental awareness.   

Both organizations bring to the project professionalism as well as a commitment to working 
with the communities’ stakeholders to achieve a common vision of the region’s future.  
Additional project team members bring an interdisciplinary perspective to the project process. 
Project advisors add needed technical expertise in the areas of planning, water resources, 
biology and habitat mapping. 

The ASWRFS Project Team 
North East Trees 
Lynne Dwyer, Project Manager 
Eileen Takata Schueman, ASLA 
Los Angeles River Center & Gardens 
570 West Avenue 26, Suite 200 
Los Angeles, CA  90065 
(323) 441-8634  tel 
(323) 441-8618  fax 
info@northeasttrees.org 
Eileen@northeasttrees.org 
www.northeasttrees.org 
 

Arroyo Seco Foundation 
Tim Brick 
539 East Villa Street, #2 
Pasadena, CA  91101 
(626) 792-2442  tel 
(209) 633-5510  fax 
tbrick@email.com 
www.arroyoseco.org 
 

Mountains Recreation & Conservation Authority 
Kathleen Bullard 
Cara McLane 
Los Angeles River Center & Gardens 
570 West Avenue 26, Suite 100 
Los Angeles, CA  90065 
(323) 221-9944  tel 
(323) 221-9934  fax 
bullard@smmc.ca.gov 
mclane@smmc.ca.gov 
 

National Parks Service –  
Rivers, Trails &  Conservation 
Assistance Program 
Anne Dove 
570 West Avenue 26, Suite 175 
Los Angeles, CA  90065 
(323) 441-9307  tel 
(323) 226-9235  fax 
Anne_Dove@nps.gov 
www.nps.gov/pwro/rtca 

ArthurGolding and Associates 
Arthur Golding, AIA 
2548 North Catalina Street, Suite B 
Los Angeles, CA  90027 
(213) 622-5955  tel 
(213) 622-7615  fax 
arthurgolding@att.net 
 
 

Montgomery Watson Harza 
Michael Drennan 
301 North Lake Avenue, Suite 600 
Pasadena, CA  91101 
(626) 796-9141 tel 
Michael.D.Drennan@us.mw.com 
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mailto:Eileen@northeasttrees.org
http://www.northeasttrees.org/
mailto:tbrick@email.com
http://www.arroyoseco.org/
mailto:bullard@smmc.ca.gov
mailto:mclane@smmc.ca.gov
mailto:Anne_Dove@nps.gov
http://www.nps.gov/pwro/rtca
mailto:arthurgolding@att.net
mailto:Michael.D.Drennan@us.mw.com
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Verna Jigour Associates 
Verna Jigour 
3318 Grenada Avenue 
Santa Clara, CA  95051-3611 
(408) 246-4425  tel 
(408) 985-2770  fax 
Vjigour@aol.com 

 
Matt Stoecker 
Steelhead Ecologist 
2018 Foothill Road 
Santa Barbara, CA  93105 
(650) 796-9867  tel 
stoecker@conceptioncoast.org 
 

 
 

The ASWRFS Project Advisors 
California State Coastal Conservancy 
Chris Kroll, Project Manager 
1330 Broadway, 11th Floor 
Oakland, CA  94612-2530 
(510) 286-4169  tel 
(510) 286-0470  fax 
ckroll@igc.org 
 

North East Trees 
Scott Wilson 
Los Angeles River Center & Gardens 
570 West Avenue 26, Suite 200 
Los Angeles, CA  90065 
(323) 441-8634  tel 

Metropolitan Water District 
Ellen Mackey, Senior Ecologist 
111 N. Hope Street, Suite 627 
Los Angeles, CA 90012+ 
(818) 504-2196 tel 
(818) 504-6178 fax 
emackey@mwd.dst.ca.us 
 

National Audubon Society 
Dan Cooper, Biologist 
 6042 Monte Vista St 
Los Angeles, CA 90042 
(323) 254-0252 tel 
dcooper1@pacbell.net 

North Carolina State University 
Achva Benzinberg Stein, Department Chair  
Department of Landscape Architecture 
Raleigh, NC 27695 
Achva_stein@ncsu.edu 

LA&SG Rivers Watershed Council 
Rick Harter, AICP, Executive Director 
111 N. Hope Street, Suite 627 
Los Angeles, CA  90012 
(213) 367-4111 tel 
(213) 367-4138 fax 

 

mailto:Vjigour@aol.com
mailto:stoecker@conceptioncoast.org
mailto:ckroll@igc.org
mailto:emackey@mwd.dst.ca.us
mailto:dcooper1@pacbell.net
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E. Related Planning Studies 
A series of major studies that will have some substantial impact on the Arroyo Seco Watershed 
Restoration Feasibility Study and on watershed management in the Arroyo Seco were identified 
during Phase I of this study (Table 1: Related Studies, Figure 7: Capital Projects). 

Table 1:  Related Studies 
Study Agency Due Description 

Watershed Overview LA Co Dept. of Public 
Works/ Corps of 
Engineers 

3/15/01 Major mapping study and survey of the 
LA and SG River watersheds including 
the Arroyo Seco 

Arroyo Seco Corridor 
Management Plan 

California Department 
of Transportation 

2002 Comprehensive master plan to restore 
the historic character of the Arroyo 
Seco Parkway 

Arroyo Seco/LA River 
Confluence Park Plan 

Mountains Resources 
& Conservation 
Authority 

2001 Park Plan for the confluence region just 
north of downtown Los Angeles 

Watershed Mapping LA Co Dept. of Public 
Works 

3/1/01 Part of County DPW’s mapping of the  
LA River 

Watershed Hydrology 
Study 

LA Co Dept. of Public 
Works 

3/1/01 Watershed hydrology model of the 
Arroyo Seco 

Arroyo Master Plan & EIR City of Pasadena 6/30/01 Master Plan for Hahamongna, Central 
and Lower Arroyo plus environmental 
documentation scheduled for public 
review in June and city approval in 
September, 2001 

Arroyo Park Plan City Of South Pasadena 2001 Review of whether South Pasadena 
should accept state funding for 4 acre 
park in the Arroyo 

Lower Arroyo Seco Update City Of Pasadena 4/1/01 Update and completion of the Lower 
Arroyo Master Plan, conceptually 
approved by Pasadena in 1997 

Angeles Forest Master Plan US Forest Service 2002 The Forest Service is now updating 
their master plan for the Arroyo Seco. 

Arroyo Southwestern Toad 
Critical Habitat 
Designation 

US Fish & Wildlife 
Service 

2/7/01 A six mile stretch of the Arroyo Seco 
extending from Hahamongna/Devil’s 
Gate reservoir for seven miles to Long 
Canyon has now been formally 
designated as critical habitat for the 
endangered arroyo southwestern toad. 
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II. Phase I Process 

A. Public Process 
Agency Technical Review Committee 
The Agency Technical Review Committee (ATRC) is a working group of representatives from 
senior staff of agencies having a direct managerial responsibility in the Arroyo Seco watershed 
(Table 2: Participating Agencies & Representatives). Formed as a part of the ASWRFS project 
planning team, the ATRC meets monthly with that project team to provide strategic and 
technical guidance and review the scope, process, schedule, work plan, and deliverable products 
in preparation by the planning team. Committee members are provided drafts of documents in 
progress for review by their agencies’ staff.  Committee members facilitate liaison with their 
agencies, assist in obtaining information and coordinate provision of in-kind services from their 
agencies. 

Table 2:  Participating Agencies and Representatives 
Level Agency Representative 

National Park Service 
Rivers & Trails Conservation Assistance Program 

 
Anne Dove 

US Army Corps of Engineers Dan Young 
Brian Whelan 

Federal 

US Forest Service 
Angeles National Forest 

 
Bernice Bigelow 

California Coastal Conservancy Chris Kroll 
California Department of Fish and Game Scott Harris 
California Department of Transportation 
Environmental Planning Division 

 
Diane Kane 

State 

Santa Monica Mountains Conservancy Kathleen Bullard 
Cara McLane 

Metropolitan Water District of Southern California Bob Joe 
Mountains Recreation & Conservation Authority Kathleen Bullard 

Regional 

Los Angeles County Department of Public Works 
Water Resources Division 
Watershed Management Division 

Michael Bohlander 
Vik Bapna 
Maria Lopez 
Frank Wu 

City of Los Angeles 
Department of Recreation and Parks 
Department of Public Works, Bureau of Sanitation, 
Stormwater Program 
 

 
Teresa Proscewicz 
Morad Sedrak 
Peter Tonthat 
 

City of Pasadena 
Public Works and Transportation 
Water and Power Department 

 
Bob Baderian 
Gary Takara 

City 

City of South Pasadena Veronica Dolleschel, Cesar 
Vega 
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Meetings 
Each participating agency was requested by the project planning team to designate a 
representative to participate in the regular meetings of the ATRC, which have been occurring 
the second Thursday each month since November, 2000 and which will continue into the next 
phase of the project. Four meetings have been held to date. In general, agendas are distributed 
via email prior to each meeting, and meeting notes are distributed within a week following each 
meeting.  

At the initial meeting (November 9, 2000), ATRC representatives received a project reference 
binder, with documents, maps, and aerial and eye level photos of the watershed. The planning 
team presented an overview of the project’s scope, goals, objectives and process. At the second 
meeting (December 14, 2000), a draft of project assumptions and guidelines was distributed and 
discussed, the scope of project engineering studies was reviewed, and information was collected 
about various agencies’ projects along the Arroyo. At the third meeting (January 11, 2001), each 
agency responded to two questions: which two issues in the watershed most concern the 
agency, and how can the current ASWRFS further the agency’s goals. A list of projects and a draft 
timeline comparing them to the current study were distributed, along with a revised draft 
statement of project goals and objectives. Pasadena Water and Power gave a brief presentation 
on their operations. At the fourth meeting (February 8, 2001), presentations were given by 
NASA-JPL, City of Pasadena and City of Los Angeles Stormwater about their programs. 

Agency Coordination 
Several agencies, including the Forest Service, LA County Department of Public Works, City of 
Pasadena and City of Los Angeles, have provided information and documentation to the project, 
and additional information is anticipated from these and others. Individual agency meetings 
have been held with City of Los Angeles Department of Recreation and Parks, Los Angeles 
County Department of Public Works Watershed Management and Water Resources Divisions, 
and others are being scheduled. Los Angeles County Department of Public Works has made a 
substantial commitment of in-kind services, and several other agencies are considering 
providing in-kind services.  

Discussion of funding opportunities for additional studies and for implementation of projects 
has led to expressions of interest by several agencies in pursuing joint funding or using one 
agency’s project as a match for a grant application by another. The ATRC process has also 
facilitated exchange of information among agencies. 

 
 

Stakeholder and Community Process 
An important component of the planning process has been the integration of input from a 
variety of stakeholders and members of the community.  This input was gathered through a 
series of participatory meetings/workshops, which are continuing into the next phase of the 
project.  Several objectives have driven the format of these meetings:  

� To make people aware that this study is being undertaken, 



 

 31 

� to keep stakeholders and community members informed of the project process, 
� to bring interested parties together into one forum to express concerns, raise issues, and 

provide input to project, 
� to build a common vision for the Arroyo Seco watershed, 
� to empower communities to provide direction for the future of their watershed, 
� to create a study that will provide opportunities to develop on-the-ground projects, and 
� to promote stakeholders and community acceptance/ownership of the study’s 

recommendations. 

Stakeholder Meetings  
During the first phase of the process, two stakeholder meetings were held, the first on 
November 16, 2000 and the second on January 18, 2001.  Stakeholder groups were identified from 
existing North East Trees and Arroyo Seco Foundation outreach mailing lists, through 
identification of active non-profit groups in the watershed area (Appendix B: Stakeholder List), 
elected officials, and the City of Pasadena’s list of Master Plan participants.  Meeting notices 
were sent to approximately 150 individuals for the first meeting and approximately 230 
individuals for the second meeting.  Approximately 30 people attended each of the two 
meetings.   

Based on a review of the mailing list, it appears that nearly half of the individuals on the mailing 
list had representatives of their organizations attend either the ATRC or stakeholder meetings. 
However, to ensure adequate input from stakeholders, the project team has been pursuing 
individual meetings with key stakeholders, including some that have not attended any of the 
meetings. Additionally, other key groups that have not been represented at either meeting are 
being contacted directly to assess the effectiveness of the outreach strategy and to encourage 
their future participation. 

The purpose of the first meeting (November 16, 2000) was to introduce the stakeholders to the 
project and to obtain attendees’ input on key issues and concerns regarding the watershed.  The 
first half of the meeting was spent introducing the project and project team and providing an 
overview of the watershed itself.  The second half of the meeting was spent in small groups of 
five to seven individuals in a workshop setting to obtain input on key issues and concerns 
(Appendix C: Stakeholder & Community Input, Figure 8: Stakeholder & Community 
Comments).  The second meeting (January 18, 2001), which coincided with the analysis phase of 
the project, was focused on updating the participants on the project status, and on obtaining 
input to the opportunities and constraints modeling.  In small groups, participants mapped sites 
that were special “hidden treasures” or resources in the watershed.  They also represented on the 
map potential obstacles or constraints to those resources being fully utilized.  The information 
from these two meetings is being integrated into the project goals and objectives, and suitability 
mapping. 

Community Meetings  
During the first phase of the process, two community meetings were held.  The meetings were 
held on December 3 and 5, 2000.  One of the meetings was sited in the upper watershed in the 
City of Pasadena, and the second meeting was held in the lower watershed, in the Cypress Park 
community of the City of Los Angeles.  These meetings, which had the same agenda, were 
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scheduled for different evenings in different areas of the watershed to maximize the ability of 
people to attend.  Approximately 1400 postcards were mailed to individuals on the North East 
Trees and Arroyo Seco Foundation mailing lists.  In addition, bilingual (Spanish and English) 
flyers were posted at local community centers, churches and libraries.  Approximately 40-50 
people attended each of the two meetings.  Though translators were present at each meeting to 
assist people for whom Spanish is their primary language, the services were not needed.  In 
anticipation of the next two community meetings, more aggressive outreach will be undertaken 
in communities that were under-represented at the meetings. A brief article appeared in the 
Pasadena Weekly following these meetings. 

The purpose of the first round of community meetings (December 6 & 7, 2000) was similar to 
that of the first stakeholder meeting, which was to introduce the communities to the project and 
to obtain attendees’ input on key issues and concerns regarding the watershed. After an 
introduction to the project, project team and watershed, the participants divided into smaller 
groups for a short workshop on issues and goals (Appendix C: Stakeholder & Community 
Input, Figure 8: Stakeholder & Community Comments).  The input from these meetings is being 
integrated into the project goals and objectives and the suitability mapping. 
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B. Data Collection 
The data collection process was divided into three types: documents, geographic information 
system (GIS) map layers, and mailing list. The process of data collection and the results are 
described below for each type.   

Mailing List  
The Mailing List data collection began with contacting known interested parties. Many of these 
contacts recommended additional people that would be interested in the study. At each 
stakeholder and public meeting, participants recommended additional stakeholders and 
community members that would be interested in the study. Each contact was added to an 
address database. The current mailing lists of North East Trees and Arroyo Seco Foundation 
were also added to the address database. Please refer to the discussion of Public Outreach 
beginning on page 14 for more information.  

Documents 
Document data collection consisted of searching library databases, Internet databases and 
search engines, and drawing on the proejct team’s prior experience and knowledge of resources, 
together with resources made available by professional colleagues. Library and Internet 
databases were searched with keywords (i.e. Arroyo Seco, Water Quality, Flood Management, 
Habitat, Recreation, Los Angeles, Pasadena, South Pasadena, Angeles National Forest). The 
team also solicited input from Los Angeles County Public Works and all other agencies that are 
advising the study (Agency Technical Review Committee). The project team’s knowledge was 
especially helpful in identifying recent, ongoing, and planned studies and/or master plans that lie 
within the Arroyo Seco Watershed.  

More than five hundred basic documents have been were compiled into a single, comprehensive 
database and reference binder. From this comprehensive list of sources, the team has identified 
the critical resources for habitat, recreation, flood management, and water resources (Appendix 
D: Essential Bibliography).  The technical studies and planning process will be primarily based 
on analysis of these critical resources. Additional research of the comprehensive list of sources 
will be completed as the project team refines the watershed analysis. 

In addition to their inclusion in the reference binder, the Critical Resources were added to a 
searchable Microsoft Access® database, with separate records for each critical resource. The 
bibliography database is available online at www.arroyoseco.org. The Critical Resource 
Bibliography database was developed using several descriptive criteria (Table 3: Critical 
Resource Bibliography). 

Table 3: Critical Resource Bibliography 
Field Description 

Title Title of Resource 

Topic Topics = Cultural, Historical, Parks, Flood, Trees & Plants, 
Stream Restoration, Recreation 

Type Type = book, article, report, web site, graphic, map 
Author Author of document 

http://www.arroyoseco.org/
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Table 3: Critical Resource Bibliography 
Field Description 

Date Date of Publication 
ISBN# International Standard Book Number 
Location/Source Location of Resource (e.g.: UC Berkeley) 
Dewey Library classification number  
Publisher/Agency Publisher of document or agency sponsoring report 
Keywords Suggested keywords are found on spreadsheet 
Pages Number of pages in document  
Entered By Initials of the Project Team member that entered document 
Date Entered Date of entry on spreadsheet 
Abstract Brief description of the document 

Notes 
This is a memo field containing any relevant comments about 
the content of the document or its possible usefulness for 
ASWRFS. 

 

Geographic Information Systems (GIS) Data 
The process of collecting GIS map layers began with an inventory of data previously collected by 
the project team. Immediately available were GIS layers from the Mountains Recreation and 
Conservation Authority(MRCA) and Environmental Systems Research Institute (ESRI). Next, 
the team conducted a search of USGS information on the Internet, and downloaded critical map 
layers. The final method of obtaining data was to request data from reviewing agencies (Agency 
Technical Review Committee). Significant map layers were obtained from the United States 
Forest Service (USFS)/Angeles National Forest, including a wealth of habitat information.  
LACDPW shared digital orthographic photographs and valuable GIS layers relating to drainage, 
storm sewers, and soils. Map data layers were also obtained from the Southern California 
Association of Governments (SCAG), including information regarding transportation networks 

As Phase II proceeds, the project team may find that useful map layers are missing. If this 
situation occurs, the project team will begin working with the cities of Los Angeles and 
Pasadena to obtain needed map layers, although these layers will not cover the entire watershed. 
The City of South Pasadena does not maintain a GIS database.  

Digital orthographic photographs and complementary CAD data were obtained from Los 
Angeles County Department of Public Works. These data will be particularly useful as the team 
creates and refines the Final ASWRFS Plan. Digital orthographic photographs were also obtained 
from the USFS/Angeles National Forest. A digital aerial photograph of the watershed, dated July 
2000, was purchased from Eagle Aerial. 

In a manner similar to the bibliography process, the available GIS data was first compiled into a 
comprehensive list, and critical map layers were identified (Table 4: Critical Map Layers). 
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Table 4:  Critical Map Layers (GIS) as of 3/01 
Subject Source 

Land Use 

Mountains 
Recreation & 
Conservation 

Authority 
(MRCA) 

Topo lines - 10' CI MRCA 
Roads – local MRCA 
Roads – Arterials MRCA 
Roads – Freeways MRCA 
Parks MRCA 
Rivers, Streams - Mtn. washes included MRCA 
Streams - Minor MRCA 
Reservoirs & Lakes MRCA 
Digital Elevation Model- 30m USGS 

Digital Ortho Photographs 

Los Angeles 
County 

Department of 
Public Works 
(LACDPW) 

CAD base, rectified to Digital Ortho Photographs LACDPW 
Watershed Management Areas LACDPW 
Collection Points for LA River WMA LACDPW 
County-maintained Storm Drains LACDPW 
Dams LACDPW 
Spreading Grounds LACDPW 
Soils LACDPW 
Aerial photo of watershed – 7/2/00 Eagle Aerial 

Vegetation Communities 
United States 
Forest Service 

(USFS) 
ANF Boundary USFS 
Soil Types USFS 
Fire locations - polygons. Goes outside ANF boundary USFS 
Stickleback Fish habitat, 100' buffer USFS 
Plant Sightings – points USFS 
Power Lines - above ground USFS 
Wildlife Sightings – points USFS 
Precipitation (annual) Teale 

Park ‘n’ Ride Lots 

Southern 
California Assn. of 

Governments 
(SCAG) 

Electrical Vehicle charging stations SCAG 
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Table 4:  Critical Map Layers (GIS) as of 3/01 
Subject Source 

Metrolink stations SCAG 
Landfills SCAG 
Census Tracts w/ associated demographic information: 
Tract - The census tract identification number.  
Area - Area of county in square miles based on Albers Equal Area 
Projection. 
Pop1990 - The population of the county in 1990 based on the US 
Census. 
Pop1997 - The population of the county in 1997 estimated by Claritas. 
Total population and households 
Population by race and ethnicity 
Population by age 
Population by marital status 
Composition of households 
Housing unit information 
 

Environmental 
Systems Research 

Institute, Inc. 
(ESRI) 

Congressional Districts ESRI 
Buildings -Geographic Names Information System - points ESRI 
Cemeteries - GNIS - points ESRI 
Churches - GNIS - points ESRI 
Golf courses - GNIS - points ESRI 
Hospitals - GNIS - points ESRI 
Locales - GNIS - points- shopping ctrs, other stuff ESRI 
Subdivisions - GNIS - points ESRI 
Schools - GNIS - points ESRI 
Mountain summits - GNIS - points ESRI 
Large Area Landmarks ESRI 
Parks – National ESRI 
National Transportation Atlas Railroads ESRI 
Recreation Areas ESRI 
Retail Centers ESRI 

 

A variety of printed maps were also obtained for the study. The printed maps include United 
States Geological Survey (USGS) topographic maps and USGS geology maps. We expect to 
obtain several maps from the City of South Pasadena, including information on City boundaries, 
City of South Pasadena-owned land, and drainage. Maps from La Cañada Flintridge and/or 
Altadena will be obtained as needed.  
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C. Initial Planning Investigation 
The initial planning investigation consisted of developing an analysis methodology or process, 
identifying sources of information to facilitate the analysis, conducting a gap analysis to 
determine what information was not available, and generating preliminary spatial analyses 
through mapping. The planning approach conducted by the team was based on ecological 
principles and systems. By standardizing source spatial information, identifying the criteria or 
factors that are important in the context of the project’s four issue areas, and combining diverse 
sources of information to reveal new patterns, the project team generated five suitability, or 
probability models from which planning recommendations will be generated.   

The Ecosystematic Planning & Design Process 
The ASWRFS is being undertaken from the perspective that watersheds function as geographic 
and ecological units.  This approach is also based on the supposition that natural and human 
landscapes can be described using a similar, ecosystem-based approach, one which derives 
primarily from the field of ecology, but which has been gradually integrated in the past few 
decades into various fields within the broader discipline of environmental design.  Rather than 
focusing on the disparities and duality of natural and human-made landscapes, the project 
team’s approach to this study derives from an assumption that the Arroyo Seco watershed 
comprises one large, integrated system in which all components, to some varying degree, are 
interrelated. It is also recognized that the watershed is not an isolated entity but one that is 
linked to other landscape units. In order to understand the watershed, the project team’s 
approach to this study is based on describing the watershed in terms of its physical structure or 
form; the processes, functions or flows that take place within and beyond the watershed 
boundary; and the dynamics which affect the change of watershed through time. 

In the book Design for Human Ecosystems (1985), the late John Tillman Lyle outlines a design 
process in which natural systems can co-exist with human systems. The principles of 
ecosystematic design provide the basis for this project. Through an ecosystem-based design 
process, it is the intent of the project to shape the structure of the watershed’s landscape to 
guide watershed processes toward a trajectory of change through time which will balance the 
needs of the floral, faunal and human inhabitants and their environments.  An ecosystem can be 
described as the interacting assemblage of living things in a given space and their nonliving 
environment (Forman and Godron 1986, Lyle 1985). Though this may imply that an ecosystem is 
a unit that is closed or discrete in its boundaries, it is important to keep in mind that ecosystems 
are open systems. They do not stand alone. The understanding of the connections between 
adjoining and overlapping ecosystems and dynamics between them are critical to understanding 
any ecosystem. It is also important to understand that humans and their activities are an integral 
part of most living ecosystems.  The Arroyo Seco Watershed ecosystem interacts with the Los 
Angeles River, the San Gabriel Mountains, the San Rafael Hills, and the San Gabriel River 
watershed. 

Central to this process are four criteria upon which success of a planning process is measured: 
capacities for complexity, predictability, defensibility, and communicability. Ecosystems are 
complex. The ability to use and synthesize a great deal of information from various disciplines is 
required to analyze and plan for them. The ability to estimate the potential effects of design 
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alternatives is critical in the ecosystematic design process. Also important is a clear and logically 
correct framework of objective observations that will support the final recommendations. 
Integral to this process is the participatory inclusion of people who are affected by the final 
recommendations.  Lastly, a successful ecosystematic design process is communicated in a clear, 
often graphic way that is understood by the general public.  

Three organizational concepts guide the structure of ecosystematic design. The first concept is 
scale. The Arroyo Seco watershed comprises a workable scale, because it can easily be traversed 
in one day; it is not so large that it cannot be easily inventoried. Next is design process, the pattern 
of thought applicable to the ecosystem scale. Lyle divides the design process into three stages: the 
stage of romance, the stage of precision, and the stage of generalization. These are discusses 
further in the following section. Finally, order “binds ecosystems together and makes them work” 
(Lyle 1985). To understand order, we need to understand the structural, functional and 
locational elements of an ecosystem. 

The stages of the ecosystematic design process can be described in many ways.  In the context of 
this project, the team is utilizing a three stage process (Lyle 1985).  In the first phase, the stage of 
romance, members of the project team spent time together and spent time being intimate with 
the site. Together, members of the team hiked, walked, drove and photographed the watershed. 
Also important in this early stage, were the discussions, debates and charrettes to solidify a 
common vision, goals and objectives. Moving from this stage of romance to the stage of precision, 
members of the planning team began mapping and developed suitability models. Suitability 
models are analytical maps showing relative suitability (high, medium, low) of a particular 
human activity or natural system. In our case, the project vision calls for an integration of flood 
management, stream naturalization, water resources, habitat rehabilitation, and educational and 
community recreational opportunities. It is in this stage, through mapping and modeling, that 
the planning team begins to comprehend the structural, functional, and locational elements of 
the watershed. In Phase II, during the stage of generalization, the team will synthesize all of the 
information from the first two stages to develop a Master Plan with demonstration project sites 
identified and management recommendations. 

Draft Spatial Analysis Process  
The Draft Spatial Analysis Process Diagram (Figure 9) illustrates the general relationships 
between the project technical studies or models. Developed by conservation ecologist Verna 
Jigour, this overall diagram illustrates the interdependencies between various components of the 
study. For example, a particular habitat restoration scenario may alter or influence a flood 
management aspect of the stream naturalization scenario. As Jigour states in Figure 9, “Running 
the range of scenarios through (for example) the water budget model will test what degree of 
watershed restoration is necessary to allow naturalization of the Arroyo Seco and perhaps some 
of its urban tributaries.” Therefore it is important to note that although the project distinguishes 
between four distinct technical studies, their inter-relationships will become obvious as various 
scenarios and alternatives are developed in the final phase of this project. 
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In Appendix E, Jigour further breaks down each of the five models into a spatial analysis flow 
diagram. These flow diagrams guide the data collection, mapping and analysis for this project. 
They serve as a flexible framework that can be adjusted as data becomes available or not 
available. These diagrams read from left to right. Base data, shown on the left side, include 
information such as land use, topography and stream channels. After the base data, arrows 
converge into analysis maps or models, which combine into further analysis models, result in a 
final model, such as a Water Resources Assessment – Water Budget Model.  

Data Gap Analysis  
The available hardcopy data used at the time of the preliminary mapping and analysis was 
limited.  Land use data from SCAG, geology maps from USGS, USGS topographic maps, and 
aerial photographs were readily available at 1 inch equals 2000 feet scale.  As shown on the 
Initial Resource Analysis Diagrams, much of the needed information still needs to be collected 
(Table 5: Data Gap Analysis). In the final analyses, not all data layers may be used per the 
diagrams.  The diagrams serve as a framework, and final analyses will occur with all available 
data. 

Table 5:  Data Gap Analysis 

Information/Data Need Currently Available Data Gap and/or Action 
Plan 

Flood Management and Stream Naturalization Feasibility 
Localized Flood Potential: 
Existing & Alternative Model 
Scenarios 

From Water Budget 
Model  

County Flood Zones/FEMA 
flood Insurance Maps No Should be available from 

LACDPW 
Locations of County-Identified 
Inadequate Channel Capacity Yes  

Gaging Stations/Other Flow 
Rate Stations Yes  

Locations/Estimated Amounts 
of Sediments Trapped Behind 
Dams 

No Should be available from 
LACDPW 

Land Ownership/Parcel Data No Should be available from 
LACDPW  

Montgomery Watson Harza 
Additional Data See Page 56  

Water Resources Assessment 
Subwatersheds Yes  
Water Recharge Zones Yes  
Artesian  
Source Locations No Need to research data 

availability from local sources 
Slopes Yes  
NRCS Soil Types Yes  

Vegetation Types 

Available for Angeles 
National Forest, Debs 
Park being developed 
by City of Pasadena 

South Pasadena, Alta Dena, 
and Los Angeles need further 
investigation 
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Table 5:  Data Gap Analysis 

Information/Data Need Currently Available Data Gap and/or Action 
Plan 

and Debs Park 
Land Use and/or Cover Yes  
Stream Channel 
Locations/Capacity Yes Need additional data from 

LACDPW 
Storm Drain 
Locations/Capacity Yes Need additional data from 

LACDPW 
Seasonal Wind Patterns No Need further investigation 
Roads Yes  
Vegetation/Landcover Yes  

Zoning/GP/USFS Designations No Should be available from local 
cities 

Land Use Yes  

Land Ownership No Should be available from 
LACDPW 

Subwatersheds Yes  
Blue Line Drainages Yes  
Storm Drain System Yes  
Documented Locations of 
Urban Water Quality 
Problems 

No May not be available 

Habitat Restoration Feasibility Model 

Land Ownership/Parcel Data No Should be available from 
LACDPW 

Slopes Yes  
Soils Yes  
Transportation 
Opportunities/Constraints 

From Open Space 
Process Model  

Land Use Yes  
Vegetation/Landcover Yes  
CNDDB Occurrences No Available from CNDDB 
Subwatersheds Yes  
Blue Line Drainages Yes  
Water Management 
Infrastructure Yes  

Recreation and Open Space Feasibility 

Zoning No Should be available from local 
cities 

Digital Orthophotos Yes  
Land Use Yes  

Land Owership/Parcel Data No Should be available from 
LACDPW 

Transportation Plans No Should be available from local 
cities 

Road/Railway Yes  
Existing Trails No In phase 2 work plan 
Watershed Management Yes  
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Table 5:  Data Gap Analysis 

Information/Data Need Currently Available Data Gap and/or Action 
Plan 

Infrastructure 
Blue Line Drainages Yes  
Subwatersheds Yes  
Zip Codes Yes  

 

Initial Resource Analysis 
The Initial Resource Analysis created models of potential for each of the four primary goals of 
the ASWRFS.  These are described on the following pages. The progress described here falls 
under the stage of precision. The Initial Resource Analysis was a two-step process. First, analysis 
maps or models showing relative suitability (high, medium, low) of a particular human activity 
or natural system were created. These analysis maps were refined with the project team’s 
knowledge of constraints, so that the Initial Research Analysis shows the relative potential for 
each goal in the watershed.  

To come to an understanding of where opportunities and constraints exist within the 
watershed, a spatially-based analysis was undertaken. The potential mapping developed for 
flood management, habitat restoration, recreation, water quality and water recharge revealed 
some of the structure of the Arroyo Seco watershed ecosystem. This type of mapping plays a key 
role in ecosystem design. These models inform the planning and design process by providing a 
means by which to aggregate diverse and extensive information in such a way as to reveal new 
patterns that could not otherwise be observed (Lyle 1985). 

To better understand the mapping process it is easiest to discuss the maps in terms of their 
order. First order maps are the most objective type of base maps. These are the maps that are 
least likely to be altered by opinion. Soils, streams, topography, land use, jurisdictional 
boundaries, and other base information give the most objective overview of an area. Second 
order maps are the first step in analysis and require that some subjective criteria be placed on 
one or more first order maps. For example, from a first order geology map, more and less 
permeable areas can be mapped simply by grouping alluvial areas for permeable, and granitic or 
shale substrate for non- or unlikely areas of permeability. The potential models in this report 
represent second or third order maps. These maps are generated from a combination of first and 
second order maps for further analysis.  

Available hardcopy maps such as USGS topographic quadrangles, SCAG land use, and aerial 
photographs were used as base information. Five maps were developed which depicted high, 
medium-high, medium, and low potential. The five maps, based on project goals and objectives 
include: Habitat Restoration, Flood Management/Stream Naturalization, Water 
Supply/Recharge, Water Quality and Recreation (see Analysis Process Diagrams). This first 
round of analysis mapping was developed with hand-drawn maps. Once GIS data collection is 
completed, more detailed analysis will be conducted. The Analysis Process Diagrams show as 
colored boxes which themes (i.e. GIS data map layers) were available at the time of the Phase I 
analysis.  As more data becomes available, refinement of this modeling process will occur in 
Phase II. 
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Flood Management/Stream Naturalization 
The goal of the Flood Management/Stream Naturalization component is to restore the natural 
hydrological functioning of the watershed through non-structural approaches to flood 
management while reducing existing flood hazard conditions. Stream naturalization is the 
primary alternative that will be examined. One way to look at the goal is to restore hydrologic 
functioning of the Arroyo to support the migration and spawning of the southern steelhead 
trout. Areas with varying degrees of suitability towards this end were identified (Figure 10: 
Potential for Stream Naturalization). 

The first order maps for this analysis include USGS topographic quadrangles and SCAG land 
use designations. A second order map depicting a generalized floodplain along the Arroyo Seco 
was modeled using contour lines from the USGS quad. This generalized floodplain was 
developed by assuming floodwater 20 feet above the edge of the Arroyo Seco channel. Land use 
was overlaid onto the floodplain to determine locations of suitability for flood management 
possibilities.  Areas in open space were given a high ranking.  The specific criteria for the 
Potential for Stream Naturalization is shown in Table 6: Flood/Stream Criteria. 

 
Table 6:  Flood/Stream Criteria 

High In floodplain, open space adjacent to the channel (in Arroyo Seco and 
tributaries) 

Medium/High Open space in other areas of the watershed (can make multi purpose-can 
provide opportunities for storm water capture and retention) 

Medium Developed lands in floodplain (as properties become available for purchase, 
can be bought and demoted) 

Low All other areas-we anticipate that neighborhood scale BMPs can provide 
significant opportunities/benefits at the local level 

 

Habitat Restoration  
Linking the San Gabriel Mountains with the Santa Monica Mountains and to the coast through 
a wildlife corridor along the Arroyo Seco is a primary goal of habitat restoration. Through 
conservation and restoration of critical gaps in a wildlife corridor, restoration of aquatic species 
from tiny macroinvertebrates to southern steelhead trout, and the restoration of a sustainable 
riparian corridor, the opportunity exists to reestablish a viable, regional habitat network 
utilizing the Arroyo Seco.  

In the spatial modeling, first order base information used in the preliminary analysis included 
the USGS topographic quadrangle map and a SCAG land use map. In developing the mapping 
criteria for Potential for Habitat Restoration, continuous open space, especially along the Arroyo 
Seco was ranked higher than isolated patches of habitat (Table 7: Habitat Criteria, Figure 11: 
Potential for Habitat Restoration). Undeveloped open spaces with vegetation were rated higher  
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than unvegetated open space. Land uses with some open space such as schools and low density 
residential have some potential for habitat. Patches of open space were overlaid onto the aerial 
photograph for current vegetation patterns. 

Table 7:  Habitat Criteria 
High Vegetated open space (can be enhanced), presence of water (attracts birds, 

some herps), golf courses, directly adjacent open space areas 
Medium/High Non-vegetated open space (can be planted) 
Medium Low density residential lands, institutional, ballfields 
Low Higher Density residential / Commercial / Industrial 

 

Recreation 
The Initial Resource Analysis for Recreation & Open Space relied primarily on a first-order map 
of Existing Land Use. A description of the land uses were extracted to identify the potential for 
open space and recreation amenities (Table 8: Recreation Criteria, Figure 12: Recreation & Open 
Space, Figure 13: Potential for Protected Open Space). 

Table 8:  Recreation Criteria 
High Open space with no programmed recreation facilities, areas adjacent to 

existing recreational resources/facilities (including trails, rail lines, 
channels, utility easements, connections), existing public lands, areas 
adjacent to other open space    

Medium/High Other open spaces or non-contiguous private lands, JPL 
Medium Institutional lands such as schools 
Low Industrial/commercial/residential lands 

 
The Initial Resource Analysis was initially limited to outdoor, passive, nature-based activities, 
because the potential for these is easily located based on land use. Other types of recreation will 
be considered during the Phase II analysis. The Phase II analysis, Technical Study, will also 
consider the relationships of connectivity, open space, amenities and views, as wells as physical 
characteristics such as slope, aspect, soils, and vegetation. The Technical Study will develop the 
goal of improving recreational opportunities in the watershed through improved public access 
and linking trail systems, mediation between passive and active recreation, and restoration of 
waterfront for public access and use.  

Further criteria may be developed based on State Coastal Conservancy and Mountains 
Recreation and Conservation Authority acquisition criteria. 
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Water Resources - Quantity 
The goals for water resources in the Arroyo Seco are to better manage the resources through 
optimized use and conservation, and improve water quality. By increasing percolation into the 
groundwater system, it is assumed more water will become available to the City of Pasadena for 
local use. The USGS geology quadrangles and the SCAG land use map were the first order maps 
used. A second order permeability map was developed using the geology maps. Land Use was 
then overlaid for the mapping of Potential Groundwater Recharge (Table 9: Water Resoruces 
Criteria, Figure 14, Potential for Groundwater Recharge). 

Table 9:  Water Resources Criteria 
High Existing open space on alluvial soils in Raymond Basin    
Medium/High Existing open space on alluvial soils NOT in Raymond Basin 
Medium Developed areas with underlying alluvial 
Low Non-permeable soils (developed and/or open space) 

 

Water Resources - Quality 
With the reduction of non-point source pollution, the ability of the Arroyo Seco to support a 
diverse aquatic ecosystem is increased. Building Best Management Practices (BMPs) throughout 
the watershed will begin the process of improving water quality in the Arroyo. 

Two levels of analysis were developed to model potential sources of water pollution. The first 
level of analysis involved manipulation of land use information based on the assumption that 
point and non-point sources of water pollution can be generalized from specific land use types.  
Low, medium and high probability was mapped, and included the following three categories of 
probable sources of water pollution:  

� Soils or land use with high sedimentation and erosion (i.e. erodible soils, construction areas, 
recently burned area),  

� Urban runoff (based on land uses such as JPL, commercial and industrial areas, high density 
residential), and  

� Nutrification (residential, golf courses, ball fields, highly manicured/irrigated/fertilized 
areas, horse stables).  These assumptions are based on land use as a source rather than 
specific water quality data.   

These probable sources of pollution were synthesized for the second level of analysis to generate 
a water pollution source map (Figure 15: Potential Sources of Water Pollution).  Land use areas 
that received at least two high probability ratings, such as from both urban runoff and 
nutrification, ranked high in this final model. If a land use area exhibited a high ranking in only 
one of the three probability models, such as sedimentation, then it was shown as receiving a 
medium ranking. Areas with an initial medium or low ranking are shown with a low pollution 
probability in Figure 15. 
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III.  Preliminary Investigation for Technical Studies 
In the following sections, team members and consultants have developed preliminary technical 
reports. These findings will be further developed during the upcoming technical studies to take 
place in Phase II. During Phase II, through the ecosystematic planning and design process 
discussed earlier in this report (see Section IIC), the project team will integrate seemingly 
conflicting findings from the individual technical reports. This reconciliation of the studies will 
result in a final comprehensive watershed plan. 

In the hydrology report, Montgomery Watson Harza, the consulting engineering firm, has 
summarized existing technical information and gaps in information needed to meet the stream 
naturalization and flood management goals of the project. The project team will develop the 
water resources technical study.  Water resources include both the water quantity and water 
quality aspects of the hydrologic cycle within this watershed. An overview of groundwater 
recharge will also be addressed in this technical study. Potential sources of water quality 
degradation are described in the previous section of this document under the heading Initial 
Planning Investigation, Water Resources – Quality. Another known source of pollution is the 
NASA/CalTech Jet Propulsion Laboratory, located just north of Hahamonga Watershed Park.  

For the habitat restoration technical study, North East Trees is working with four biological 
consultants. Conservation ecology consultant Verna Jigour and stream biologist Matt Stoeker 
have undertaken an extensive overview field reconnaissance trek above Devil’s Gate Dam. The 
team plans on examining the area below the Devil’s Gate Dam later in the process. Their 
firsthand account is included in this section. In addition, Dan Cooper of the Audubon Society, 
and Ellen Mackey are contributing field work to this study. Ellen Mackey, on loan from the Los 
Angeles and San Gabriel Rivers Watershed Council is undertaking a larger effort to physically 
map critical riparian habitat for both the Los Angeles and San Gabriel Rivers. The Arroyo Seco 
has been chosen as a pilot project, and will be among the first stream reaches to be mapped 
within this region, in accordance with state mapping standards. 

The project team will develop a recreation and open space plan for the watershed. The plan will 
focus on unsupervised recreation such as bicycling and hiking, but also consider supervised 
recreation such as soccer fields. Particularly important are the regional trail connections that 
will be developed within this watershed. The potential exists to extend trail connections to the 
Los Angeles River and regional trail systems in the Angeles National Forest, such as the Rim of 
the Valley and Pacific Crest National Scenic Trail. 
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Preliminary Investigation A: 
Hydrology, Hydraulics And Geomorphology Data Needs & 
Availability 
 
Prepared by: Michael Drennan, Montgomery Watson Harza 

 

Introduction 
Information is being collected in support of the Arroyo Seco Watershed Restoration Feasibility Study 
(ASWRFS). The goal of the study is to develop a technically sound strategy to naturalize the 
Arroyo Seco stream and improve flood management, water quality, the natural habitat of the 
Arroyo, and recreational opportunities and linkages.  

The purpose of this technical memorandum is as follows: 

1) Summarize the technical information needs required to support the ASWRFS; 
2) Summarize the existing information gathered to date on the hydrology, hydraulics 

and geomorphology of the Arroyo Seco Watershed; and  
3) Identify critical issues and gaps in knowledge related to these disciplines.   
 

A technical memorandum summarizing our preliminary analysis and conclusions developed 
from these data will be completed in early March 2001.  A technical memorandum on hydrologic, 
hydraulic and geomorphic opportunities and constraints will be provided in Phase 2 of this 
project. 

The information being collected is based on our understanding of the goals and objectives of the 
study as defined in the memoranda prepared by the ASWRFS Project Team titled: Draft Goals 
and Objectives dated January 3, 2001 and the memo titled: Assumptions and Guidelines dated 
December 21, 2000 (cf. Appendices B and A). 

The study area consists of the entire Arroyo Seco watershed, with special emphasis on the 
section below Devil’s Gate Dam where most of the desired channel enhancements will occur. 

Technical Information Needed For ASWRFS 
This section briefly describes the specific kinds of engineering information needed to complete 
the ASWRFS, and indicates why this information is important. This information must be 
collected from existing reports and studies, or developed by the ASWRFS study team.   



 

 66 

Flood Hydrograph 

Arroyo Seco Near Pasadena, California (1916-1999) 
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Hydrology 
Hydrologic processes in the watershed are drivers for creation of channels, floodplains, and 
other geologic features.  Success of the stream enhancement project requires an understanding of 
historic runoff conditions, as well as conditions expected subsequent to implementation of 
possible watershed enhancements. Following are the key items related to watershed hydrology 
that must be determined to support the ASWRFS effort. 

1. Peak flood flows and hydrographs with recurrence intervals from 2 years to over 100 
years throughout the Arroyo Seco channel. The 2-year peak flow is the bankfull or 
channel-forming discharge in a natural stream system and will be used for sizing the 
naturalized stream channel; the 100-year flood is the regulatory flood adopted for 
floodplain management purposes by the Federal Emergency Management Agency. 

2. Peak flood flow and hydrograph for the Capital Storm throughout the Arroyo Seco 
channel. The Capital Storm is the Los Angeles County Department of Public Works 
design storm, and consists of a 50-year storm event occurring over the entire built-out 
watershed. 

3. Flow duration curve (percent of time flows are equaled or exceeded) and average 
monthly distribution of daily flows upstream and downstream of Devil’s Gate Dam. 
Upstream data will establish natural flow patterns to be mimicked by the project; 
downstream data will determine baseline if reservoir operation is unchanged. 
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4. Location of major tributaries and peak inflows for a range of recurrence intervals. 

5. Elevation-volume-discharge data for Devil’s Gate reservoir. Upstream hydrographs will 
be routed through the reservoir to establish flood flows in the channel enhancement area. 

6. Computer simulation model of Arroyo Seco watershed. The model will be used to: (1) 
test proposed watershed management BMPs and their effect on reducing flows in the 
study area; (2) test proposed operation plans for Devil’s Gate reservoir; (3) compute 
flood peak attenuation in a naturalized floodplain below the dam. 

Arroyo Seco Below Devil's Gate Dam (1943-67; 1974-96) 
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Hydraulics 
In order to develop a feasible stream enhancement plan, it is necessary to understand the 
hydraulic conditions of the existing channel and floodplain system, and have engineering tools 
to support analysis of alternative channel/floodplain configurations. The following are the key 
items related to channel hydraulics that must be determined to support the ASWRFS effort. 

1. Existing Arroyo Seco channel capacity and deficiencies. This will determine areas where 
the existing channel cannot carry the Capital Storm discharge and where modifications 
would have to be made to the existing system to provide adequate flood protection. 

2. Floodplain storage volume. Flood storage in the Arroyo Seco floodplain could reduce 
peak discharges if the channel is naturalized and flows are allowed to spread out into the 
overbank areas. 

3. Map of existing flood-prone areas. 
4. Computer simulation model of Arroyo Seco channel hydraulics. The model will be used 

to: (1) test alternative naturalized channel designs; (2) determine depths and velocities in 
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a naturalized floodplain; (3) determine hydraulic characteristics in alternative 
naturalized channel designs as input to geomorphic evaluations. 

 

Arroyo Seco Annual Maximum Mean Daily Flow for Calendar Year 
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Geomorphology 
An understanding of the geomorphic processes active in the Arroyo Seco watershed and channel 
is important to ensure that stream restoration efforts are successful. The input, transport, and 
storage of sediment in the stream channel play a fundamental role in providing the substrate, 
channel form, and stability of a channel and the basis of aquatic and riparian habitat.  
Geomorphic information needed for the Arroyo Seco stream restoration project includes: 

1. Assessment of the location, volume, grain size, and timing of sediment inputs to the 
stream channel. Sediment load and flow rate are critical factors in channel function, and 
must be understood to design a properly functioning stream system. This is particularly 
important on the Arroyo Seco due to the high sediment production from the upstream 
watershed. 

2. Channel invert profile. Channel slope is one of the key factors in stream geomorphology. 

3. Map of the underlying geologic or constructed constraints on the stream. Locations of 
terraces, rock outcrops, and man-made constraints on channel and floodplain width and 
elevation must be incorporated into the stream enhancement plan. 

4. Understanding of the sediment transport and storage capacity of different reaches of the 
Arroyo Seco. These factors control potential stream channel formation and adjustment to 
upstream flow and sediment inputs. 



 

 69 

Summary Of Available Data 

Available Hydrologic Information 
Streamgage Data.  Daily streamflow records were collected for the two active gaging stations on 
Arroyo Seco.  Gage sites and periods of record are summarized below. 

Table 10:  Streamflow Data 
Gage Name Arroyo Seco near 

Pasadena, CA 
Arroyo Seco below 

Devil’s Gate 
* 

Location Upstream of Devil’s 
Gate Dam 

Immediately 
downstream of Devil’s 
Gate Dam 

* 

Operation 
Agency 

USGS LACDPW Pasadena Water and 
Power 

Gage Number 11098000 P277-R, F277-R * 
Drainage Area 16 square miles 32.5 square miles * 
Period of Record 1916 - 1999 1942 – 1969; 1974 - 1996 1919 - 1965 

 *  Information not provided by Pasadena Water and Power 

Devil’s Gate Dam Rehabilitation Hydrologic Analysis 
This study was performed by Harza Engineering as part of the recent dam and spillway 
rehabilitation project.  The following reports were collected and reviewed. 

� Rehabilitation of Devil’s Gate Dam, June 1993. 

� Design Criteria Report for the Rehabilitation of Devil’s Gate Dam, February 1994. 

� Design Criteria Report for the Rehabilitation of Devil’s Gate Dam, Appendices A – D, 
February 1994. 

� Design Criteria Report for the Rehabilitation of Devil’s Gate Dam, Appendices A – G, 
November 1994. 

 
These reports describe hydrologic modeling analyses using the U.S. Army Corps of Engineers 
HEC-1 model and the LACDPW Runoff Forecast model for the area upstream of Devil’s Gate 
Dam. The models were used to analyze the Capital Storm and two Probable Maximum Storms 
(general storm and local thunderstorm). Modeling results include inflow and outflow 
hydrographs at Devil’s Gate reservoir for these storms. Hydrologic modeling does not extend to 
the watershed downstream of the dam. 

Hahamonga Watershed Park Master Plan.  
The Hahamonga Watershed Park Master Plan developed by the City of Pasadena included an 
analysis of hydrologic, hydraulic and geomorphic conditions in the Hahamonga (Devil’s Gate) 
basin and the upstream watershed. This work is summarized in a report entitled “Flood Hazard, 
Sediment Management, and Water Feature Analyses, Hahamonga Watershed Park, Pasadena, 
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CA” by Philip Williams & Associates (January 17, 2000). This report provides the following 
information useful to the ASWRFS. 

� Annual precipitation amounts for nine LACDPW gages located in a near the Arroyo Seco 
watershed 

� Monthly distribution of average precipitation for three National Weather Service gages 
near the study area 

� Evapotranspiration data for Devil’s Gate Reservoir 

� Operation rules for Devil’s Gate Dam 

� Summary of surface and ground water supply management at Devil’s Gate 

� Flood-frequency analysis for the USGS gage upstream of the dam and for total reservoir 
inflow 

� Results of routing 2-yr, 10-yr, 50-yr, and Capital Storm hydrographs through the 
reservoir (inflow hydrograph plots, maximum stages in the reservoir). This can be used 
with the stage-discharge curve for the reservoir to compute downstream peak flows for 
these recurrence intervals. 

LACDPW Hydrologic Modeling 
Previous hydrologic analyses for Arroyo Seco conducted by Los Angeles County were performed 
using tabular methods. No simulation model for the entire watershed currently exists.  
However, LACDPW staff is currently in the process of developing a simulation model of the 
watershed using the Watershed Modeling System (WMS) software. This software links GIS 
technology and common hydrologic modeling techniques, including the LACDPW hydrologic 
methodology. LACDPW will use this model to simulate the Capital Storm. The model will then 
be provided to the project team to conduct other hydrologic analyses necessary for the ASWRFS.  
The LACDPW model will have the following characteristics: 

� The model will be executed for the Capital Storm, but 2-year through 500-year rainfall 
data will be incorporated into the database. 

� The watershed above Devil’s Gate will be subdivided into about 100-acre subbasins. The 
area below Devil’s Gate will be subdivided into about 40-acre subbasins. 

� The model will assume build-out land use conditions. 

� The model will simulate an “adequately collected system,” meaning that there are 
adequate minor facilities (e.g., streets, inlets, storm drains) to get all the runoff into the 
main channel. 

� The model will route flows through Devil’s Gate reservoir and the downstream 
floodplain. 
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Flood Insurance Study Reports   
Flood Insurance Studies (FISs) are prepared by the Federal Emergency Management Agency 
(FEMA) for flooding sources throughout the country. FISs are published by community, and 
include hydrology tables with 10-, 50-, 100-, and 500-year peak discharge values. Research with 
FEMA and the Cities of Los Angeles, Pasadena and South Pasadena determined that no FIS 
report information has been published for Arroyo Seco. Thus no flood flow data are available 
from this source. 

Available Hydraulic Information 
As-Built Drawings of Existing Arroyo Seco Channel. Design drawings for repairs to the original 
Arroyo Seco channel were provided by LACDPW. They cover the reach from the Los Angeles 
River to Devil’s Gate Dam. Drawings show plan views and details for minor channel repairs; 
they do not include channel profiles or cross sections. 

Table of Channel Capacity Deficiencies. LACDPW staff provided a table of locations where the 
existing Arroyo Seco channel capacity is less than the Capital Storm design flow. This does not 
show channel capacities for all locations in the study area; it only includes data for deficient 
areas.  The table appears to report channel capacity based on bankfull conditions without any 
freeboard allowance.  

Devil’s Gate Dam Rehabilitation Hydraulic Analysis. Harza used the U.S. Army Corps of 
Engineers HEC-2 model to analyze a portion of Arroyo Seco below Devil’s Gate Dam. The 
hydraulic analysis was performed to determine tailwater conditions for the new dam spillway 
outlet structure. The model started 1,000 feet upstream of the Rose Bowl and extended to the 
Devil’s Gate Dam outlet. Five discharges were simulated in the range from 15,000 cfs to 35,350 
cfs. Water surface profiles were developed for each flow analyzed. 

WSPG Model of Arroyo Seco. LACDPW staff has indicated that a Water Surface Pressure 
Gradient (WSPG) model may have been developed for the Arroyo Seco channel at one time. 
WSPG is the Los Angeles County hydraulic modeling package. However, at this time they have 
not been able to locate the model. 

FEMA Floodplain Maps. Floodplain maps have not been published for Arroyo Seco. As 
described above, FEMA has not published flood insurance studies for Los Angeles, Pasadena or 
South Pasadena that include Arroyo Seco. FEMA began their studies in the 1970’s nationwide, 
and they may have assumed that the improved channel in the Arroyo Seco had adequate 100-year 
discharge capacity at that time.  

Available Geomorphic and Sediment Information 
Existing information on the geomorphology and sediment input and transport in the Arroyo 
Seco basin has been obtained from the following sources to date. 

� The Hahamonga Watershed Park Master Plan flood and sediment management report 
referenced previously (Philip Williams & Associates, 2000)  

� The “Rehabilitation of Devil’s Gate Dam Design Criteria Report” (Harza 1994) 
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� Analysis of aerial photographs  

� USGS topographic maps. 

Summary Of Hydrology Data And Study Needs 
This section provides a detailed discussion of data needs and additional studies required to plan 
and design the ASWRFS. A table is provided at the end of the discussion, which summarizes this 
discussion (Table 1).  

Hydrologic Needs 
1. Acquire the WMS watershed model from LACDPW when it is completed. This will 

allow peak flows of various return periods to be computed throughout the study area for 
existing conditions and for alternative watershed management strategies to be evaluated. 
It can also be used to assess the impacts of possible water conservation storage in Devil’s 
Gate reservoir on flood releases and downstream peak flow rates. 

2. Conduct additional research into local groundwater conditions in the Arroyo Seco 
floodplain downstream of Devil’s Gate Dam.  Determine potential interactions between 
surface and ground water if the concrete channel is replaced by an unlined natural 
channel. Ground water may be increased and provided. 

Hydraulic Needs 
1. Determine existing channel capacities in sections where there are not current 

deficiencies. The table provided by LACDPW to date only includes information for 
deficient sections. 

2. Determine existing channel geometry data (depth, side slope) that can not be ascertained 
from the drawings currently provided to the project team. 

3. Extend the Harza HEC-2 model downstream from the Rose Bowl to the Los Angeles 
River confluence. This will allow different naturalized cross sections to be evaluated in 
terms of impact on floodplains, channel velocities, flood depths, and other factors. 

Geomorphic Needs 
1. Develop a method of determining sediment transport characteristics between Devil’s 

Gate Dam and the Los Angeles River.  Sediment transport modeling can be accomplished 
using the results of the hydrologic and hydraulic modeling discussed above.   

2. Determine where local scour and erosion or deposition may occur if channel is removed. 

3. Determine if there is potential for long term degradation (lowering of channel bottom) or 
aggradation (sediment deposition over a large area).   

 
Ultimately all of this information will help in the development of a sediment management plan.  
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Table 11:  Summary of Data Needs and Availability (Hydrology) 
Information/Data Need Currently Available Data Gap and/or Action Plan 

Peak flows in study area for 2-yr 
to 500-yr return periods 

Devil’s Gate Dam inflow Missing peak flows for key 
locations from Devil’s Gate to the 
Los Angeles River. Will be 
generated from watershed model 
under development by LACDPW. 

Capital Storm flows in study 
area 

Devil’s Gate Dam inflow and 
outflow; Arroyo Seco channel 
in deficient reaches below 
Devil’s Gate 

Missing non-deficient reaches of 
Arroyo Seco.  Should be available 
from LACDPW. 

Flow duration curve upstream 
and downstream of Devil's Gate 
Dam 

Yes None 

Monthly flow distribution 
upstream and downstream of 
Devil’s Gate Dam 

Yes None 

Location of major tributaries, 
and peak inflows for range of 
frequencies 

No Should be available from 
LACDPW 

Elevation-volume-discharge 
table for Devil’s Gate Reservoir 

Yes  

Groundwater elevations along 
Arroyo Seco channel 

No Need to research data availability 
from local sources 

Hydrologic model of Arroyo 
Seco watershed 

No Under development by LACDPW 

Existing channel capacities and 
deficiencies 

Capacities and deficiencies in 
deficient sections only 

Need capacities in non-deficient 
sections.  Should be available from 
LACDPW. 

Floodplain storage volume Estimated from USGS maps 
by MWH 

None 

Map of existing flood-prone 
areas 

None Could be developed by Corps of 
Engineers or LACDPW if 
necessary 

Hydraulic model of Arroyo Seco 
channel/floodplain 

None In Phase 2 work plan 

Sediment input characterization Yes None 
Channel invert profile Yes None 
Map of geologic and man-made 
constraints 

Information is available, but 
map has not been prepared 

MWH to prepare map 

Sediment transport and storage 
capacity of Arroyo Seco 

None In Phase 2 work plan 
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Preliminary Investigation B: 

Water Resources 
 
Prepared by: Tim Brick, Arroyo Seco Foundation 

 
The Arroyo Seco watershed is a major source of local water supply.  The Arroyo Seco and its 
mountain watershed contribute about 40% of the water supply for Pasadena and neighboring 
communities. 

The Raymond Basin 
The Arroyo Seco watershed feeds the Raymond Basin aquifer, a 40 square mile groundwater 
basin that extends from La Canada and the San Rafael hills on the west to Santa Anita Canyon 
on the east, from the foothills of the San Gabriel Mountains to the Raymond fault, a seven mile 
seismic feature, which runs along the boundary between Pasadena and South Pasadena and then 
extends out through San Marino and Arcadia to Santa Anita Canyon on the east. The 
groundwater basin is recharged by the Arroyo Seco, a tributary of the Los Angeles River, and by 
Eaton Canyon, Santa Anita Canyon and other streams in the watershed of the San Gabriel River. 
The Arroyo Seco stream contributes approximately one third of the natural replenishment of the 
aquifer. 

The long-term average yield of the Raymond Basin is about 30,000 acre-feet per year. Pumping 
rights in the Raymond Basin are adjudicated, i.e. determined by a court order, and managed by 
the Raymond Basin Management Board. The goal of the basin management program is to ensure 
a safe yield which will balance extraction with natural replenishment. Sixteen pumpers have 
rights to pump from the Raymond Basin. Three major subareas make up the aquifer: the Monk 
Hill subarea, which underlies La Canada and Northwest Pasadena, the larger Pasadena subarea, 
which underlies Pasadena and Altadena, and the Santa Anita subarea, which underlies Arcadia 
and Sierra Madre. 

Spreading Program   
The Pasadena Water & Power Department, on behalf of the Raymond Basin pumpers, diverts 
water from the Arroyo Seco at a diversion structure several hundred yards above the mouth of 
the Arroyo near Jet Propulsion Laboratory.  The water is directed into 13.5 acres of percolation 
ponds that line the east side of the Devil’s Gate reservoir. Pasadena has the right to divert as 
much as 25 cubic feet per second of the Arroyo Seco and Millard Canyon stream flow. The 
Hahamongna Watershed Park Master Plan, conceptually approved by the Pasadena City Council, 
would reconfigure the spreading basins and add an additional nine acres on the east side of the 
Hahamongna basin. 

Raymond Basin pumpers aim to maximize the spreading operations in the Arroyo Seco to 
maintain the groundwater level and to reduce local dependency on expensive, imported water. A 
major groundwater storage program, the Raymond Basin Conjunctive Use Program, has been in 
negotiations with the Metropolitan Water District of Southern California for several years. 
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Under that program MWD will build a pipeline and additional pumps and wells to allow for the 
storage of up to 75,000 acre feet of imported water in the basin with a dry year yield of up to 
25,000 acre feet per year to meet regional needs. In addition the City of Pasadena maintains a 
storage account in the basin to supplement its annual extraction rights. 

Until recent years the Raymond Basin was renown for its superior quality. Colorado River water 
was originally imported into the basin in 1941 to supplement local resources. In order to achieve 
the basin management objective of 450 parts per million (ppm) of total dissolved solids, the 
spreading of imported water was not allowed out of concern that the aquifer would be degraded 
by salt-laden imported water. Artificial recharge of the basin currently can only occur through 
the in-lieu method, in which pumpers, instead of extracting their adjudicated right, use surface 
deliveries from MWD to replace their local resources. The Raymond Basin Conjunctive Use 
Program will bring imported water from northern California with a lower salt content than 
Colorado River water into the basin. This water can then be spread in percolation basins or 
injected into the aquifer by pumps.  This will allow for greater storage, increased reliability and 
improved flexibility in the management of the basin. 

Contamination 
Non-point sources of water pollution from urban development and lack of vegetation buffers all 
contribute to the degradation of water quality in the arroyo. The Los Angeles Regional Water 
Quality Control Board has listed trash and algae as two major contaminants that pollute the 
Arroyo Seco stream. Trash often originates in urban areas, and public gathering places, washing 
off the streets into the storm drain system, which flow to the arroyo. Algae growth is a result of 
high amounts of nutrients causing a depletion of healthy levels of oxygen in the water. These 
nutrients can come from turf fertilizer, animal fecal matter and other sources. 

In the last two decades serious contamination has been identified in the Hahamongna section of 
the Arroyo near Jet Propulsion Laboratory. The area is now a Superfund site, and NASA/JPL has 
undertaken extensive studies to develop a cleanup program, which they are expected to begin in 
2002. The first contaminants discovered were volatile organic chemicals such as carbon 
tetrachloride and trichloroethylene at levels significantly above the drinking water standards. 
The discovery forced the closing of four local wells for several years until a treatment plant was 
installed in 1990. In 1997 perchlorate, a rocket fuel component, was found in the basin near JPL, 
forcing the closure of one well in the Arroyo. Pasadena and other local water companies have 
had to curtail production and install expensive treatment processes to treat the contamination.   
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Preliminary Investigation C:  

HABITAT RESTORATION ASSESSMENT 
 

Prepared by: Verna Jigour & Matt Stoecker 

 

Introduction 
This report primarily documents impressions accrued through field exposure to focal areas 
within the Arroyo Seco watershed, primarily those areas upstream, or north of the Jet 
Propulsion Laboratory (JPL). The greatest detail provided is for areas traversed on foot, which in 
turn, are among the most biologically complex habitats in the watershed. It is essentially 
written from a generalist perspective, although limited detail on plant and animal species is 
included. Additional detail concerning focal wildlife species and stream ecology will be 
forthcoming. 

Field Reconnaissance Summary 
Verna Jigour (project botanist, conservation/restoration ecologist) and Matt Stoecker (project 
stream ecologist) conducted field visits to upper and lower Arroyo Seco watershed areas on 
October 24-25, and November 29-30, 2000.  On Oct. 24th, following a driving tour overview of 
the watershed, Jigour and Stoecker descended the upper watershed, accompanied by Dan 
Cooper (project vertebrate biologist), Lynne Dwyer, Lynnette Kampe and Ellen Mackey for part 
of the descent from Switzer’s – to approximately the divide of the Long Canyon tributary 
watershed.  Jigour and Stoecker included reconnaissance of the Brown Canyon Debris Dam, 
emerging at Hahamongna well after nightfall. The Oct. 25th trip comprised a team orientation to 
the Arroyo from Hahamongna downstream to the confluence with Los Angeles River, stopping 
at numerous points of interest. Lynne Dwyer led the orientation, while Tim Brick and Dan 
Cooper provided additional illumination in the Hahamongna area.  

Jigour and Stoecker again descended from Switzer’s on Nov. 29, getting an early enough start to 
investigate the lower portion of the Bear Canyon tributary. Matt then braved the sinuously 
incised Arroyo Seco gorge while Verna circuited back up to the high route to avoid attempting 
deep water crossings with widths exceeding her height. Interestingly, Stoecker and Jigour met 
up within moments of one another at the waterfall junction of Long Canyon with the Arroyo 
mainstem, downstream of the gorge. Further elaboration on those experiences is provided in 
following sections. Jigour and Stoecker terminated the Nov. 29 walk at Gould Mesa 
campground (and Arroyo Seco Gaging Station) where they had left a car. The next morning they 
walked the Arroyo upstream from the vicinity of the Pasadena water headworks, near the 
junction with the Millard Canyon trail, to Gould Mesa, and then descended to the Hahamongna 
basin in order to inspect this portion of the Arroyo during daylight hours. They then joined 
Lynne Dwyer and a City of Pasadena  staff member  back upstream for a tour and orientation to 
the Pasadena water headworks facilities. 
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All field days were blessed with dry weather and the previous rainy season had been relatively 
dry. While a tropical storm hit the entire Transverse Range system (along with much of the 
state) the night after our Oct. 25 trip, its effect on Arroyo flows was apparently negligible, 
according to USGS Arroyo Seco Gaging Station records. [URL: http://s601dcascr.wr.usgs.gov/rt-
cgi/gen_stn_pg?station=11098000 ]   

Our tour guide commented that the late October rains had just soaked into the dry ground of the 
upper watershed, and that he saw little increase in flows entering the City’s facilities related to 
that storm. Thus, the stream morphological features observed during these mid-to late autumn 
excursions can be associated with base flow conditions – clearly supported by artesian sources. 

Stream/Aquatic Ecology Overview 
In addition to making subjective evaluations, Matt Stoecker, our project stream ecologist, took 
water temperature and other measurements and made various other notes on fish-related issues 
during the field trips. He will report these data as appropriate as part of Task 2.2.3 Habitat 
Restoration and Feasibility Study. Summarized here are some of Matt’s initial impressions as 
conveyed to and interpreted by Verna Jigour in the field and thereafter. Stoecker has reviewed 
and contributed significant information to this report. 

Focal target species for project restoration goals remain to be determined. For the field 
investigations Stoecker and Jigour used the anadromous1 southern steelhead (Oncorhynchus mykiss 
ssp. irideus) as a working standard for evaluating habitat suitability and connectivity needs, 
since the species was historically present in the watershed, and its potential habitats and 
migration corridor extend from the confluence with the Los Angeles River upstream to near the 
highest reaches of the watershed. Furthermore, the apparent persistence of a rainbow trout 
population in the Arroyo Seco watershed suggests that, while connectivity may currently be 
limited, some of the necessary habitat features remain within the watershed (Titus et al. 1999).  
While records of fish stocking exist, the presence of small trout fry and parr suggest that this 
population has adequate habitat to support ‘natural’ reproduction. The historic presence in the 
watershed of Pacific lamprey (Lampetra tridentata), another wide-ranging anadromous species but 
with a parasitic life history, remains to be determined. However, the Pacific lamprey’s habitat 
needs are likely encompassed by those of steelhead, which can serve as an “umbrella” species for 
conservation planning. Furthermore, the anadromous life history provides the only natural 
conduit for returning oceanic nutrients to the Arroyo Seco watershed – as the fish give up their 
ocean-fed carcasses to the terrestrial food web. 

As agreed at the December 7, 2000 team meeting, another potential target fish species will be 
identified to represent aquatic habitat conditions more readily attainable in the lower watershed 
than those needed to support anadromous species. Such a low elevation target species remains 
to be determined, but the Arroyo chub (Gila orcutti) is a likely candidate. No site-specific 
evaluations of potential Arroyo chub habitat conditions have been completed to date. 

                                                 
1 Anadromous fish species “hatch in fresh water and spend some portion of their life cycle there, migrate 
downstream to the ocean, mature in salt water, and return to fresh water to spawn”.  (NMFS 1997a citing WDF et 
al. 1992) 

http://s601dcascr.wr.usgs.gov/rt-cgi/gen_stn_pg?station=11098000
http://s601dcascr.wr.usgs.gov/rt-cgi/gen_stn_pg?station=11098000
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While stream morphology upstream of Switzer’s Falls may support isolated native (or stocked) 
trout spawning and rearing habitat, the great depth of the falls have presumably precluded 
steelhead migration beyond the lowest of the Switzer series of falls. Stoecker and Jigour 
estimated the drop of the lowermost falls as approximately 20 feet from the top of the falls to the 
pool surface below.  This estimate was corroborated by the account of kayakers who navigated 
the drop. [URL: http://www.sierraphotography.com/creeking/arroyoseco02.htm ] 

From that point downstream to the City of Pasadena water diversions, the Arroyo Seco supports 
ideal pool and riffle sequences for resident trout or potential steelhead habitat, with the 
exception of the vicinity of Brown Canyon Debris Dam, discussed in the following paragraph 
and subsequent sections. For most of that length, the interwoven roots of white alder (Alnus 
rhombifolia) stabilize the stream banks and fix nitrogen that supports stream and terrestrial 
ecology. Farther up the banks canyon live oak (Quercus chrysolepis) and bigleaf maples (Acer 
macrophyllum) further shade and cool the stream below. However, as noted in a following section, 
the apparent paucity of native understory species suggests that stream bank character may 
afford somewhat less diversity of aquatic, as well as terrestrial, niche structure than it did in the 
historic past. Nevertheless, the granitic gravels appeared to be of suitable size for spawning, and 
relatively “clean”, or free of sedimentation, i.e., low embeddedness, with adequate interstitial 
space for egg incubation.  Indeed, Stoecker and Jigour observed trout ranging from ~3 to 11 inches 
in residual deep pools along much of the length of the upper Arroyo within the Angeles National 
Forest boundaries, primarily upstream of Oakwilde.  Stoecker pointed out intact adipose fins on 
most of these – a suggestion that they may be offspring from instream reproduction, as the 
California Department of Fish and Game now tries to ensure that the adipose fin of stocked 
trout be clipped. Other suggestions of resident trout populations were the young fry and parr 
observed in some pools – too young to have been stocked that year.   

Stoecker and Jigour found it noteworthy that, despite apparently suitable pool structure and 
water temperatures, they observed no trout at all downstream of the USGS Gaging Station on 
Nov. 30, 2000. However, our City of Pasadena water facility guide attests to the large number of 
trout that terminate their downstream migration in the water facility debris ponds in the spring.  
This downstream spring migration is typical of anadromous steelhead behavior and may suggest 
that some individuals are attempting to migrate to the sea. It is also possible that some may 
make the migration to sea, but upstream migration to the natural streambed of the upper Arroyo 
Seco is not currently possible do to migration barriers. Diversion intakes are currently not 
adequately screened and many down stream migrating  fish and other aquatic species are being 
killed every year.  

Along the length of the Arroyo, from Switzer Falls to the City of Pasadena diversions, the most 
significant upstream barrier to fish passage observed was the Brown Canyon Debris Dam and 
the sediment deposits behind it that extend upstream to the vicinity of Oakwilde, 
approximately one-half to three-quarters of a mile upstream of the dam. The dam itself is a 
formidable barrier, rising vertically a good 90 feet or so from the water surface below. The dam is 
filled to capacity with sediment that has significantly altered stream geomorphology above it. As 
one rounds the bend descending toward Oakwilde, the closed riparian canopy of alders and 
maples abruptly opens onto an alluvial plain marked by scattered patches of mulefat (Baccharis 
salicifolia) and arroyo willow (Salix lasiolepis). As might be expected, the stream begins to braid 
here as it attempts to cut its way through the ever-aggrading alluvium. As one proceeds 

http://www.sierraphotography.com/creeking/arroyoseco02.htm
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downstream, patches of alluvial scrub vegetation become noticeable, discussed further in the 
section on terrestrial ecology. Finally, within the last quarter-mile or so of the dam, subsurface 
moisture within the well-drained (aerated) alluvium supports an adventitious riparian forest of 
canyon live oak, perched well above the natural canyon floor, and indicative that the debris 
basin has been filled with sediment for decades. But far from the habitat-rich forest one might 
suspect, this forest is choked with a liana of exotic pest plant species, further described in the 
section on terrestrial ecology.  The net impact of the dam and its sediment on fish connectivity is 
a gap of at least one-half to three-quarters of a mile where neither trout nor potential steelhead 
may pass.   

Thus, the Brown Canyon Debris Dam is the most significant impediment to fish population 
expansion on the Arroyo Seco upstream of Devil’s Gate Dam/ Hahamongna, the other great 
barrier on the Arroyo. But it is not the only one.  Several sediment filled debris basin structures, 
one mainstem gaging station, and small diversion dams are also present and may impede or 
block upstream fish passage. Following are some of Matt Stoecker’s notes on barriers to 
potential upstream adult steelhead migration. Further and more detailed assessment work of 
these barriers is needed to more completely understand their impacts to migration of juvenile 
salmonids and other fish species:  

� Old concrete/boulder dam (~3' tall)just upstream of JPL road crossing (minor 
impediment) 

� Diversion Dam in lower Millard Creek not observed but likely impassable  

� CCC Dam at road crossing below filtration plant (major impediment) 

� Pasadena Diversion Dam (unscreened for trout and other terrestrial/aquatic species) 
(likely impassable with flashboards inserted at higher flow and impassable at lower 
flows with diversion of water – downstream migration barrier/mortality) 

� Pasadena “flow separation”? Dam structure (upstream migration impediment, 
downstream migration barrier/trapping fish)  

� ≈18 foot tall dam at bottom of Fern Canyon (impassable) 

� Gauging Station (impediment) 

� Brown Canyon Debris Dam (impassable, likely downstream migration mortality) 

� Approximately one mile downstream of Bear Canyon there is a waterfall around 10' tall 
(at low flow conditions encountered with a very large deep pool below (may be passable 
at ideal flows when pool depth increases and jump height decreases Rainbow trout 
observed upstream)  (major impediment/possible upstream limit of steelhead migration 
depending on flows, need to observe at higher flow conditions and take detailed 
measurements). 

� Several (4-6 foot tall) cascades upstream from Bear Canyon to the ~20' fall at base of 
Switzer Falls may impede passage for some adult steelhead and likely most juvenile 
trout. Deep jump pools are associated with these cascades (moderate to high severity 
impediments). 
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One of the primary objectives of the Nov. 29 descent of the Arroyo was to investigate Bear 
Canyon, reportedly the wildest part of the watershed. While it may indeed be the wildest 
tributary watershed, it proved disappointing with respect to potential trout or steelhead 
habitat. Interestingly, the structure of the Bear Canyon tributary differs markedly from that of 
the Arroyo mainstem. Bear Canyon is marked by large boulders that would appear to 
significantly impede potential fish migration upstream. The first of these barriers occurs within 
a few hundred feet of the junction of Bear Canyon with the Arroyo. Rainbow trout were 
observed in the pool below this first boulder cascade and no fish were observed upstream. 
Furthermore, the overall structure of the tributary appeared to offer a less rhythmic sequence of 
pools and riffles, with many pools being separated from one another by great distances of low, to 
subsurface flows. Stoecker and Jigour continued up the canyon for approximately .75 miles 
before mutually agreeing that their time would be better spent elsewhere. Covered by the thick 
blanket of autumn leaves, soil features along both the Arroyo and Bear Canyon were less than 
obvious, but slight differences in stream-side vegetation suggest that Bear Canyon soils may 
differ from those along the mainstem. In any case, the presence of base flow in the Bear Canyon 
tributary in late November, after limited rainfall to that point in the season, illustrates that 
artesian sources in that tributary contribute to the base flow in the Arroyo mainstem. 

As stated in the field reconnaissance description, Matt Stoecker walked, or boulder-hopped the 
length of the steeply and sinuously incised Arroyo Seco gorge, which is apparently seldom 
traveled by humans. Stoecker did encounter a couple of rock ledges that made passage difficult 
for him, including one waterfall ~10' tall with a very deep pool (too deep to determine in feet) 
below that may block fish passage upstream at low flows. At higher flows the pool below this 
structure will likely raise 2 or more feet reducing jump height and the deep pool may provide 
adequate depth for an adult steelhead to jump the falls. Generally, aquatic habitat conditions 
appeared similar within the gorge to other parts of the Arroyo, with the continuous alder canopy 
evident to Jigour, who observed it from the trail above. Stoecker encountered one point far 
within the gorge where the riparian canopy gave way to a patch of alluvial scrub vegetation.  
Otherwise, potentially viable fish habitat extended through the gorge. 

As mentioned previously, Long Canyon disgorges into the Arroyo in a waterfall at least 40 feet 
high, so natural fish passage upstream into Long Canyon is presumably precluded. On both Oct. 
24 and Nov. 29 the falls were limited to a steady trickle, but nevertheless indicative of artesian 
flow. Stoecker and Jigour ventured up Dark Canyon for about a quarter-mile upstream of 
Oakwilde on Nov. 29. The canyon appeared to host adequate fish habitat but terrestrial 
vegetation has become dominated by exotic pest plants.   

Stoecker and Jigour also ventured up Fern Canyon for some distance past the debris basin that 
completely alters the character of this tributary, at least near its junction with the Arroyo. This 
debris basin was approximately 18 feet high, and filled to capacity with sediment, like the others 
the team observed. While its character has been garishly altered by cumulative effects arising 
from the debris basin, remnants of the historic Fern Canyon features suggest that it may have 
once supported Arroyo steelhead populations and could potentially become viable in the future. 
Approximately one-quarter mile downstream (along the Arroyo) of Fern Canyon, another filled 
debris basin marks the mouth of a perhaps unnamed tributary. This tributary has been so 
thoroughly altered that it is difficult to speculate on its potential historic or future fish habitat.   
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The next feature one encounters on a downstream trek of the Arroyo is the beginning of the City 
of Pasadena water diversion facilities. Downstream of those facilities, Stoecker and Jigour 
observed no significant flow in the Arroyo until they reached the Millard Canyon drainage. On 
Nov. 30, 2000, those flows were enough to replenish a limited base flow in the Arroyo that 
extended until it disappeared into the deep alluvium in the vicinity of the JPL bridge.  Stoecker 
and Jigour followed the trail of moist alluvium downstream to additional intake and spreading 
facilities in the Hahamongna basin. This discontinuity of flow caused by the diversions and 
exacerbated by the dammed up alluvium, combined with the elevation break of the Devil’s Gate 
Dam itself, constitute the second great barrier to fish passage on a downstream tour of the 
Arroyo. 

The project team investigated existing possibilities for fish passage past Devil’s Gate Dam. One 
faint glimmer of hope lies in a tunnel midway up the dam surface, large enough for the team to 
walk through. This could provide minimal opportunities for fish passage with a fish ladder on 
the downstream side. However, in order for it to work, water levels in the reservoir would have 
to be at the height of the tunnel during important migration periods – a highly unlikely co-
occurrence. Therefore, other alternatives should be evaluated. Jigour felt that that unusual 
relationship between Flint Canyon, the 210 freeway and that northern side of the dam merits 
further investigation for possibilities of some sort of dam bypass structure that could facilitate 
fish passage there. However, as mentioned above, part of the obstacle associated with Devil’s 
Gate Dam is the impounded alluvium backed up to the JPL bridge, combined with the low-to 
absent flows that typically reach Hahamongna during dry periods. Unfortunately, it appears 
that insufficient flows to support fish migration are being allowed to reach that area during 
critical times of the year (such as the time of the field reconnaissance), despite the fact that the 
City of Pasadena allows some level of minimum flow in response to California Department of 
Fish and Game requirements.  

Throughout the upper Arroyo, Matt Stoecker pointed out various aquatic macro-invertebrates 
important in the food webs of native fish populations. Mayfly and damselfly nymphs, along with 
caddisfly larvae were among the invertebrates observed in upper Arroyo aquatic habitats.  
Interestingly, along one channelized section of the lower Arroyo, below the York Boulevard 
Bridge, where the channel is composed of cemented cobble, Stoecker, Dwyer and Jigour found 
mayfly nymphs, water pennies and unidentified algal species colonizing the cobbled surfaces, 
despite the absence of vegetation that would shade and cool the water in the channel. The team 
took this as a sign of fair water quality in that stretch, likely influenced by the aerating effect of 
water turbulence initiated by the cobbled surfaces. It also suggests that elements of the aquatic 
invertebrate community are available to recolonize any available niches that might be created 
through habitat restoration measures. While some areas like the cobbled section seem to have 
reasonably good water quality, visual and olfactory clues observed suggest possibly serious 
water pollution problems in the Central Arroyo especially. 

Time constraints prevented the team from traversing the entire channelized section of the 
Arroyo on foot, though several stops were made on the whirlwind tour. Substrates, physical 
parameters and niche opportunities are, of course, much less diverse in the channelized section, 
compared with the upper Arroyo. Among the saving graces of the channelized sections are 
features such as the cobbled surfaces referred to above, and the apparent shading of some 
channel sections by groves of mature sycamores, such as in the vicinity of Debs Park and 
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possibly some other sections along the Arroyo Seco Parkway. Such canopies on the southerly 
side of the channel are likely most effective at cooling the waters, although where the channel 
has a west-oriented bank (e.g., the Sycamore Grove along the parkway) the canopies may 
mediate afternoon solar exposure. While the habitat restoration project on the Lower Arroyo 
receives its water artificially and is not currently subject to the fluvial dynamics that typically 
shape riparian habitats, it will no doubt enhance habitat opportunities there greatly as it 
matures. Furthermore, the developing vegetation could offer future opportunities for channel 
removal – as the tree roots mature they can hold the bank. Of course, an array of proven 
biotechnical slope stablization techniques is available to be used in any potential channel 
removal projects. Such techniques have been shown to exceed the hardscape approach in long-
term durability, maintenance requirements, and cost, as well as in providing habitat 
opportunities. 

Many aspects of the channelized section are problematic with respect to restoration of native 
fish populations. These structures designed to move the water swiftly as possible out to the 
ocean are at opposite purpose to the nature of flows needed by fish to migrate upstream. The 
lack of eddies, pools and other resting areas necessitate a near heroic effort on the part of a fish 
trying to get upstream. This basic lack of aquatic habitat structure is compounded by the lack of 
shade over much of the area. Presumably water temperatures in the channelized sections may 
sometimes exceed optimal parameters for cold water species such as steelhead. These problems 
are further exacerbated by tainted urban runoff flowing into the channel at numerous points, 
completely unmediated by any biological processes. 

Having moved steadily downstream in our overview of observed aquatic ecological conditions, it 
is appropriate to end this discussion with a reiteration of Matt Stoecker’s comment about the 
relationship of the Arroyo Seco confluence to the soft-bottom section of the Los Angeles River, 
just upstream of the confluence. Stoecker noted that, in the event of potential restoration of 
steelhead to the Arroyo Seco tributary, fish migrating upstream to spawn would find valuable 
resting habitat in the willow-shaded pools of the river.  Stoecker notes that he has observed such 
behavior along viable salmonid streams of the Pacific Northwest, wherein the salmon and 
steelhead will wait up to weeks in upstream resting niches until conditions become suitable for 
migration up the tributary, even if it is located downstream of the resting niches. Meanwhile, a 
grove of cottonwoods and sycamores, planted at the confluence by North East Trees, quietly 
approaches readiness for the rebirth of its natural affiliations. 

Terrestrial/Watershed Ecology Overview   
The limitations of the current project preclude compiling more than an overview of terrestrial 
ecology as observed on the field reconnaissance described previously. Honoring the watershed 
focus of the project, as well as time/budget constraints, the bio-ecology team field visits have 
focused on areas relatively near the Arroyo Seco mainstem. Therefore, the following summary of 
field observations should be viewed within that context. 

The team has made an effort to report their observations here within the context of widely 
accepted classification schemes. A suite of systems is currently used to describe vegetation and 
habitat types in California. The most generalized of these is the California Wildlife Habitat 
Relations (WHR) system. In more closely describing vegetation, the California Natural 
Diversity Database (CNDDB) employs the plant community descriptions delineated by Holland 
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(1986), while the California Native Plant Society (CNPS) has promoted a newer system that 
recognizes finer divisions of plant association series (Sawyer and Keeler-Wolf 1995). Even more 
specific classification of southern California coastal wetland types is available in Ferren et al. 
(1996). Geographic Information System (GIS) maps of land cover types using both the WHR 
and CNDDB systems at the relatively coarse scale of 1:100,000 are publicly available via the 
California Gap Analysis. [ URL: http://www.biogeog.ucsb.edu/projects/gap/gap_home.html ]  
While the scale is probably inappropriate for use in the current project, the land cover data may 
prove useful as a reference. It is anticipated that the Angeles National Forest will make their 
presumably finer-scale digital vegetation data available to this project. The classification system 
used for those data remains to be revealed to the project team, but we will adjust our reports 
accordingly. Additionally, we hope to have access to the Weislander Vegetation Type Maps 

(Weislander 1932) to aid our understanding of the historic biogeography of the watershed. 

For the purposes of this preliminary report we have attempted to include both the Sawyer & 
Keeler-Wolf  and Holland/CNDDB systems where our limited exposure allows us to make a 
specific determination of plant association. In cases where the specific plant composition 
remains to be determined through review of available vegetation maps and data, we use the 
more general WHR system here to describe the land cover. 

As visible from our relatively brief field reconnaissance, the upper Arroyo Seco watershed is 
clothed with a mosaic of mixed chaparral, coastal scrub, riparian forest and associated 
hardwood forest that merges into montane coniferous forest at the highest elevations of the 
watershed. The geographic distribution of these associations closely follows microclimatic 
patterns effected by combinations of topography, slope-aspect (insolation or solar orientation), 
elevation, soils and available moisture. Fire and background erosional processes have further 
influenced the vegetation distribution, as have our relatively recent human impacts on fire and 
fluvial ecology, along with our influences on erosion patterns resulting from such historic 
activities as logging and construction of the Angeles Crest Highway. 

In their unadulterated, healthful states, the hardwood and montane coniferous forests are 
undoubtedly the most absorptive major vegetation/soil combinations in the watershed. They 
occupy some very steep slopes, though, so their ability to hold back onslaughts of rain has 
limitations. In any case, based on the team’s observations of base flow in the Arroyo and its 
tributaries many months after any significant rainfall, it appears that fractures in the 
watershed’s bedrock systems allow it to “drink” in moisture, releasing it months or perhaps even 
years later through artesian flows.   

Probably the most widely distributed forest type in the watershed is that dominated by canyon 
live oak (Quercus chrysolepis). It represents the Canyon live oak series in the Sawyer & Keeler-
Wolf system.  In the Holland/CNDDB system it would include both the Canyon live oak forest 
and Canyon live oak ravine forest types. This handsome species shades and cools the forest 
throughout the year and its extra-large acorns (the largest of any North American oak species) 
are a rich food source for forest inhabitants. Based on the abundant acorns observed on the 
ground during the field reconnaissance, Jigour concludes that the year 2000 was a high mast 
year. The next frequent tree species in the Canyon live oak series is probably California bay 
(Umbellularia californica), followed by bigleaf maple (Acer macrophyllum), especially in the ravines 
and looking particularly fetching in its autumn splendor during the field visits. Occasional 

http://www.biogeog.ucsb.edu/projects/gap/gap_home.html
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bigcone Douglas-fir (Pseudotsuga macrocarpa) (historically referred to erroneously as big cone 
“spruce”) hug the upper riparian zones at mid-elevations of the montane watershed. This species 
was particularly noticeable in the Bear Canyon forest.   

At higher elevations bigcone Douglas-fir may approach co-dominance with canyon live oak and 
rise high up the slopes of protected northerly slope-aspects. Along the highest elevation, north-
facing slopes along the Angeles Crest Highway, bigcone Douglas-fir appears to dominate some 
forest patches. The foregoing two permutations are classified respectively as the Bigcone 
Douglas-fir – canyon live oak series and Bigcone Douglas-fir series. Both would fall into the 
Bigcone spruce – canyon oak forest in the Holland/CNDDB system. Fire ecology may be the 
most distinguishing feature in the gradient between these two dominant species. While canyon 
live oak forests are adapted to withstand episodic, primarily low-intensity fires, as are most oak 
forests and woodlands, bigcone Douglas-fir is apparently not particularly well-adapted to fire 
and thus proliferates in steep, moist, relatively fire-free zones (Stephenson and Calcarone 1999). 

As previously mentioned, the riparian zone is dominated by the deciduous white alder (Alnus 
rhombifolia) throughout the montane portion of the watershed, except in the few impoundments 
of alluvial material.  Bigleaf maple, canyon live oak and bigcone Douglas-fir may occupy the 
edges of this zone, but the stream channel itself is typically defined by the intertwined roots of 
white alder, which are dependent on saturated, but well-aerated soils for their survival. This 
flood disturbance-adapted species can readily resprout from residual roots if its trunk becomes 
broken during episodic floods. Its nitrogen-fixing symbionts also help restore nutrient cycles to 
fluvially scoured soils.  This tree-dominated montane riparian association is classified as the 
White alder series; – White alder riparian forest in the Holland/CNDDB system. 

As lush as these forests may appear from an aerial view, the team’s limited field exposure 
revealed striking patterns of understory degradation throughout the watershed. Along the 
length of the Arroyo Seco mainstem observed by Verna Jigour, exotic pest plants dominated the 
greatest expanses of understory vegetation – to the near-exclusion of native understory species.  
(Note that since the field reconnaissance occurred in mid- and late autumn, certain species may 
not have been apparent due to dormancy.) Evidence of native understories was strikingly 
limited – especially along the Arroyo Seco mainstem.   

In the descent from Switzer’s, the first major stand of understory vegetation observed was the 
invasive exotic periwinkle (Vinca major), likely planted during the historic hey-day of Switzer’s 
as a recreational mecca. Jigour observed surprisingly restricted stands of mugwort (Artemisia 
douglasiana) upstream of Switzer Falls, but these were far outnumbered, first by the periwinkle 
and then by eupatory, or sticky eupatorium (Ageratina adenophora), also observed upstream of the 
falls.   

Like periwinkle, the eupatory was likely introduced by well-intentioned inhabitants of 
Switzer’s resort. Eupatory may be the most widespread of the exotic pest plant species in the 
upper portions of the watershed.  At the bottom of Switzer Falls and downstream, it appeared 
to be the dominant understory species for long stretches of the Arroyo riparian zone, as well as 
on some of the tributaries. The good news about this particular species is that it can be managed 
to some extent by non-chemical means. Especially incipient stands of eupatory may be pulled or 
pried out of moist ground. As the individual plants mature, however, their root masses may 
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become too formidable for the average person to pull. Jigour inspected a few such elderly 
specimens at the base of Switzer Falls – regrettably the dominant understory species there.  
Given her understanding of eupatory behavior, Jigour hypothesizes that upper portions of the 
eupatory shrub are torn off during high flows – these land and take root downstream. (The 
species also propagates by wind-blown seed.) New shoots then arise from the parent root mass, 
which increases in mass and girth. Such massive roots would require leverage combined with 
impressive strength to uproot.  Periwinkle presents other challenges. 

On the Nov. 29th trip, Jigour and Stoecker inspected the Arroyo stream channel downstream of 
Switzer’s Falls, including Bear Canyon. As they approached a particularly rocky section of the 
Arroyo, they observed grassy clumps lining the edges of the stream channel, their autumn-tinged 
leaves glistening in the dappled sunlight filtering through the alders. Closer inspection of the 
finely serrated leaf blades revealed these plants to be one of two possible species of pampas grass 
(Cortedaria sp.), specific identification requiring the floral inflorescence, absent from all 
specimens observed.  Perhaps the most surprising aspect of this infestation is that one typically 
expects to see either pampas grass species in higher light level conditions than those of the 
Arroyo Seco canyon bottom. However, the deciduous character of the white alder forest may 
allow sufficient winter light to support the exotic pest grass.  The fact that most specimens were 
observed hugging the stream banks, often nestled into the granitic boulders at the water’s edge, 
suggests that this may be Cortedaria selloana, the species most commonly used in landscape 
plantings, and one that often invades wetland sites. Cortedaria jubata more typically invades 
upland sites, but often along the humid coastline, so this species cannot be ruled out without 
further investigation. Regardless of which species this is, the management problems are 
similarly difficult. Further discussion of exotic pest plant species follows in subsequent 
paragraphs and a list of exotic pest plant species observed appears at the end of this section. 

A word about the implications of native understory degradation is appropriate here. Based on 
observations of other, less impacted streams in the San Gabriel Mountains, as well as in other 
parts of the state, it seems reasonable to imagine that the banks of the Arroyo were once partly 
shaped by native understory species. The loss of these species has undoubtedly changed aquatic, 
as well as terrestrial niche structure, and has likely impacted both aquatic and terrestrial food 
webs. Furthermore, such understory species would presumably play an important role in 
filtering sediments from overland flows before they reach the stream. It is difficult to speculate 
how many native species may be missing or severely reduced, but it’s clear that native diversity 
along the Arroyo and its tributaries is rapidly being replaced by a relatively limited palette of 
exotic pest species of limited habitat and food web value. This ecological simplification may be 
accruing potentially serious impacts on the diversity of native plant and animal species that the 
forests and streams of the watershed can support. 

One species that Jigour expected to see along the Arroyo mainstem, but didn’t, is the statuesque 
chain fern (Woodwardia fimbriata), often a denizen of streamside niches. Jigour did observe a stand 
of chain ferns, associated with some patches of wood fern (Dryopteris arguta) along the main trail, 
high in the Long Canyon drainage within the coast live oak forest.  But her later observance of 
patches of bullrush (Scirpus sp.) father downstream in this drainage caused her to suspect that 
soils in Long Canyon may have a higher clay content than those of the Arroyo proper, which 
might account for the absence of chain fern along the Arroyo.  Nevertheless, isolated patches of 
wood fern were observed along the Arroyo, but in contrast with the chain fern, this species is 
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most likely to occupy upland, as opposed to streamside locations. The most populous fern 
species observed during the field visits is polypody fern (Polypodium californicum). Frequently 
large patches of this species occupy primarily upland sites, often on north-facing slopes beneath 
the canyon live oaks. The verdantly tender masses of this diminutive fern afford a striking 
contrast juxtaposed against the sharp blue-green blades of chaparral yucca (Yucca whipplei a.k.a. 
our Lord’s candle), as was observed more than once. The yucca itself was surprising in its 
colonization of fairly well-shaded sites, in contrast with its typical occupation of exposed 
slopes. 

Given the virtual absence of native understory along the Arroyo mainstem, Jigour was heartened 
when she entered Bear Canyon to find sizable, though dormant, populations of at least one 
native species. It was apparently a member of the Saxifrage family, possibly round-leaved 
Boykinia (Boykinia rotundifolia), although the absence of flowers and fruits precluded positive 
identification. While Bear Canyon was disappointing with respect to potential fish habitat, this 
suggestion of native understory was some testimony to the touted “wildness” of the drainage.  
As mentioned previously, Bear Canyon was also noteworthy for the apparently increased 
frequency of bigcone Douglas-fir there, relative to that observed in other canyon areas. This 
difference may arise from a combination of solar orientation, soil type and fire history, among 
other factors. 

While Bear Canyon didn’t quite live up to its name during the field reconnaissance, Matt 
Stoecker found the Arroyo Seco gorge to be perhaps the wildest spot visited. Partway along his 
trek through the gorge he encountered fresh (steaming) piles of scat laden with the seeds of 
holly-leafed cherry (Prunus ilicifolia ssp. ilicifolia), so beloved by cismontane black bears (Ursus 
americanus). Holly-leafed cherry is frequent in both the nearby chaparral and coastal scrub 
associations of the watershed.   

It should be understood that grizzlies (Ursus arctos), the golden species gracing our state flag, 
were the historic bear occupants of the San Gabriel Mountains, prior to their extirpation from 
the state early in the 20th century. The black bears who live there now are apparently 
descendents of a population transplanted into the mountains by the California Department of 
Fish and Game during the early 1930s (Stephenson and Calcarone 1999:328, citing Burgduff 1935 
and Vaughan 1954). The forerunners of populations in Ventura and counties northward 
apparently migrated there on their own, likely across the Tehachapis, from their historic range 
in the Sierra Nevada.   

Not far from the steaming scat, Stoecker observed the characteristic bear tracks to confirm the 
identity of the individual who had apparently just vacated the premises – possibly upon hearing 
Matt’s footfalls. As he continued down the gorge, subsequent steaming piles and other traces 
suggested to Stoecker that his presence was flushing the bear down the Arroyo. He paused at 
moments in an effort to let the critter escape, but the steep side walls of the gorge prevented 
ascent from the canyon floor. Eventually they came to a spot where the bear was apparently able 
to scramble up a slope, to the relief of Stoecker, as well as, presumably, the bear. 

It is likely that this and any other bear residents do find their way to Bear Canyon, among the 
more isolated areas of the watershed.  But Stoecker’s experience in the gorge illustrates that it is 
likely fortunate for resident bears, as well as other wildlife species, that some areas of the 



 

 88 

watershed are unmarked by trails, and thus infrequently visited by humans.  The difficult access 
down the gorge may be among its saving graces in keeping it relatively wild.  Perhaps the 
downside of that relationship is that, if the gorge has been colonized with as many exotic pest 
plants as other sections of the Arroyo, management will pose a significant challenge.  Since 
Jigour did not travel through the gorge, the specific exotic species there remain to be 
determined, but it’s reasonable to assume that the gorge understory has been supplanted by 
exotic pests, just as has occurred elsewhere in the drainage. 

While the periwinkle, eupatory and pampas grass were an annoying presence in the upper 
watershed, nothing could have prepared the team for the sheer horror of the assemblage they 
first encountered Oct. 24th above the Brown Canyon Debris Dam.   

As mentioned in the section on stream ecology, on the team’s descending journey the first sign of 
change was the abrupt cessation of the riparian forest canopy in the vicinity of Oakwilde.  Here 
the white alder forest drops out, and the canyon opens onto an alluvial plain, punctuated with 
mulefat (Baccharis salicifolia) arroyo willow (Salix lasiolepis) and occasional mugwort (Artemisia 
douglasiana). This assemblage would fall into the Arroyo willow series, or the Southern willow 
scrub community. Patches of this mulefat/willow scrub alternate with bare alluvium and 
patches of incipient alluvial scrub vegetation as one continues downstream. Native scrub species 
observed included California buckwheat (Eriogonum fasciculatum) and California fuchsia 
(Epilobium canum), blooming gloriously during the field reconnaissance, but notably not 
scalebroom (Lepidospartum squamatum), the signature alluvial scrub species.  Also observed in this 
section, as well as in a few other alluvial sites, was the exotic pest plant Spanish broom (Spartium 
junceum), virtually leafless at this point in the season. 

But as Jigour and Stoecker rounded another bend approaching the dam, they encountered a 
“green wall”. For approximately one-quarter to one-third of a mile upstream of the Brown 
Canyon Debris Dam, an adventitious canyon live oak forest has emerged on the alluvium that 
apparently topped out the dam decades ago, judging by the apparent maturity of the trees.  On 
the surface this might seem a happy accident that created additional forest niches for some 
wildlife species (while creating yet one more barrier for anadromous fish species).  However, 
this shady forest camouflages an insidious secret – a liana of exotic pest plants, enveloping the 
forest floor and reaching high into the canopy, threatens to smother the forest from within, with 
potentially disastrous consequences. In this case, the most prolific invaders appear to be the 
English and Algerian ivies (Hedera helix and H. canariensis, respectively) that have ascended to near 
canopy level, and drape gracefully from the highest canyon live oak branches. It is conceivable 
that these vines may eventually clamber over the tops of the canyon live oaks, cutting off their 
light source and thus setting off a potential chain reaction decline of health that could lead to 
the ultimate death of the forest there.  If there’s anything worse than a topped-out 90 foot dam 
filled with a forest invaded by exotic pest plants, it’s a topped-out 90 foot dam filled with a dead 
forest overcome by exotic pest plants. 

While the English and Algerian ivy species are apparently the most successful exotic pest 
colonizers of this forest, Cape ivy (Delairea odorata, formerly known erroneously as German ivy,  
Senecio mikanoides) is also present here.  In more coastal situations Cape ivy is the pest plant most 
often seen overtopping riparian tree canopies. But here it has not achieved such status – yet.  
The leaves of Cape ivy have also been found toxic to fish, so the species poses a potential threat 
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to water quality, on top of its other noxious qualities. Other pest species observed in this forest 
included French broom (Genista monspessulana), castor bean (Ricinus communis), eupatory, 
periwinkle and Bermuda grass (Cynodon dactylon).  Keep in mind that this is only a partial listing, 
as a complete inventory was outside the limitations of this current project. This exotics invasion 
is currently concentrated on the areas of impounded sediment, but the pests appear to be 
spreading outward from their existing concentration. Within this vicinity virtually no native 
understory persists. It is indeed a premier example of how the absence of natural disturbance (as 
from flooding) leads to greater disturbance (exotic pest plant invasion), in a hideously 
cataclysmic spiral. 

While it is premature to begin discussing restoration strategies at this point, it is appropriate to 
point out that this dam has outlived the function it was designed for. But any considerations of 
dam removal must also consider provisions for dealing with the exotic pest infested forest.  Plant 
propagules allowed to wash downstream from this infestation have a high probability of 
invading new sites downstream. Potential management scenarios for this infestation are 
complicated by the fact that the use of herbicides commonly used to treat extensive exotic pest 
infestations is not permitted on the Angeles National Forest, as is the case for most other 
national forests. But other forests, notably the Monterey Ranger District of Los Padres National 
Forest, have prepared Environmental Assessments to lay the groundwork for using herbicides 
on exotic pest plant invasions.  This could conceivably happen on the Angeles NF. 

Lest we convey the impression that the Brown Canyon Debris Dam is the only site so thoroughly 
enveloped by exotic pest plants – note that the team observed similar aerial infestations in Dark 
Canyon and along the Arroyo itself, downstream of the gaging station. The exotic liana has not 
yet established in Fern Canyon, but the canyon above and below the debris basin is crowded 
with eupatory to the exclusion of any of its namesake ferns, or any other native understory 
species. Traveling down the Arroyo, increasing populations of French broom, tree tobacco and 
edible fig appear as one approaches Hahamongna, along with various other horticultural 
plantations, including Eucalyptus sp. and non-native pines.  A rather large exotic tree plantation 
is also situated high in the watershed on a gentle slope above the Angeles Crest Highway. 

Farther downstream in the Central Arroyo area, the players change slightly but the native 
understory has been mostly supplanted by exotic pest plants.  Eupatory continues as a 
prominent streamside invader. So-called “tree of heaven” (Ailanthus altissima) and edible fig 
become more frequent and strands of Cape ivy dangle from the bigleaf maple branches. It is 
anticipated that the biological inventories being developed by Jim Eckert  (Parsons Biological 
Services) for the City of Pasadena will reveal a greater array of exotic pest plant species. The 
following table ranks some of these species according to the breadth of their geographic 
invasiveness. 
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Table 12 : Exotic Pest Plant Species: 
Exotic pest plant species observed on the Arroyo Seco field reconnaissance, grouped 
according to their rank on 1999 California Exotic Pest Plan Council (CalEPPC) lists: 

[ http://www.caleppc.org/index.html ] 

CalEPPC List A-1:  Most Invasive Wildland Pest Plants;Widespread 
 
Arundo donax Giant Reed 
Cortedaria sp. Pampas Grass 
Eucalyptus globulus Tasmanian Blue Gum 
Genista monspessulana French Broom 
Delairea odorata Cape Ivy 
Senecio mikanoides German Ivy 
 
CalEPPC List A-2:  Most Invasive Wildland Pest Plants Regional 
 
Ailanthus altissima  Tree of Heaven 
Ficus carica Edible Fig 
 
CalEPPC List B:Wildland Pest Plants of Lesser Invasiveness 
 
Ageratina adenophora Eupatory, Sticky Eupatorium 
Hedera helix English ivy 
Ricinus communis   Castor Bean 
Spartium junceum Spanish Broom 
Vinca major  Periwinkle 
 
CalEPPC “Need More Information” list 
 
Hedera canariensis Algerian ivy 
Nicotiana glauca Tree Tobacco 
 

 Other (not on CalEPPC lists) 
 
Cynodon dactylon Bermuda Grass 
 

 

Biological Data Resources 
It is the team’s understanding that biological inventories have been completed for the 
Hahamongna, Central and Lower Arroyo area by Jim Eckert, as mentioned above.  We anticipate 
that those data will provide a complete picture of the biological resources (and detriments) in 
these areas – far beyond the scope of this cursory overview.  North East Trees has secured digital 
vegetation maps from the Angeles National Forest.  Ellen Mackey is working with the California 
Department of Fish and Game to map lower elevation vegetation in the watershed. Our 
understanding is that this will be done only on private lands, so the project team may be left 
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with a gap of vegetation mapping for public sections of the lower watershed.  A real boon to the 
watershed restoration effort is anticipated from an Occidental College plan to map historic 
vegetation. 

Wildlife Connectivity Issues 
Among the goals of this project is to illuminate opportunities to improve wildlife habitat 
connectivity for diverse terrestrial, as well as aquatic wildlife species – especially those with 
limited dispersal capabilities.  At this point, the obvious points of interest are the connections 
among the Arroyo with the San Rafael Hills and Debs Park. Dwyer, Stoecker and Jigour 
examined a tributary drainage to the lower Arroyo that offers potential opportunities for a 
channel removal demonstration project, as well as possible wildlife movement corridor. 

Additional Notes 
In the interest of wrapping up this preliminary summary report, the following notes are 
included in lieu of additional text: 

Alluvial scrub – to date Jigour has not observed the type of alluvial scrub vegetation that is 
associated with slender-horned spineflower (Dodecahema leptoceras), a federally Endangered plant 
species that historically occurred in the region. Rubio Canyon was one of its historic 
documented occurrences, but we understand that it apparently lies just outside the Arroyo Seco 
watershed. Jigour is interested in examining any potential alluvial scrub habitats that may occur 
in the watershed to evaluate their suitability for slender-horned spineflower reintroduction. 

Bridge undersides (e.g., 210) along the Arroyo are often unvegetated and eroding. Such publicly 
obvious sources of sedimentation offer some potential for erosion control demonstration 
projects. 

Oak Grove Park – Evidence of severely compacted soil that compromises the health of the oak 
grove and virtually eliminates understory that would otherwise provide habitat diversity.  
Fellow arborist Jan Scow told me he was contracted to evaluate the situation and provide 
recommendations – the sooner the better. 

Next Steps 
As we enter Phase II of the project, the biology team plans to review literature, photographs and 
maps we have requested to gain a better understanding of the natural history of the watershed, 
as well as current opportunities and constraints.  Working with Dan Cooper, project vertebrate 
biologist, we will identify focal wildlife species and assemblages that can serve as restoration 
targets.  As the results of the spatial analyses (overlay and/or GIS) become available, we will use 
them to evaluate potential restoration opportunities and work with the rest of the project team 
to prioritize future actions. We anticipate providing extensive input regarding the overall 
restoration strategy, as well as specific technical features of proposed demonstration projects. 
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Preliminary Investigation D: 

Vegetation Mapping 
 
Prepared by: Ellen Mackey 

 
The Los Angeles & San Gabriel Rivers Watershed Council agreed to support the vegetation 
mapping effort by contributing the time of staff senior ecologist, Ellen Mackey. The Arroyo Seco 
vegetation mapping efforts are part of the overall effort to map riparian corridors and remaining 
vegetation in Los Angeles County. Due to the unique nature and scope of this endeavor, 
representatives from the California Department of Fish and Game (CDFG) are part of the 
mapping team. Todd Keeler-Wolf, Vegetation Ecologist, Natural Heritage Division, CDFG, and 
Paul Veisze, GIS Coordinator, CDFG are integral members of the overall mapping project to 
help ensure consistency with state mapping efforts. 

During Phase 1 for the Arroyo Seco Project, we completed a number of tasks, including:  

� Coordinated meetings with various agencies to assess the present amount of data 
available; 

� Discovered historic aerial photos from 1928, 1953 and 1973; 

� Mapping decisions including minimum mapping unit, mapping scale, classification 
system; 

� Acquired aerial photography for the countywide effort; and 

� Conducted reconnaissance level surveys and data collection. 

 
We conducted meetings with personnel from different divisions within the U.S. Forest Service, 
City of Pasadena, CDFG, L.A. County Public Works, Metropolitan Water District of Southern 
California, and the Lower Los Angeles and San Gabriel Rivers and Mountains Conservancy.  
These meetings were primarily focused on acquiring of existing information and seeking 
opportunities for partnerships. 

During a meeting with Public Works personnel, an invaluable source of information was 
discovered; original aerial photos and photo mosaic of the entire county from 1928, 1953, and 
1973. These photos show a time series of increased channelization along the double watershed of 
the LA and San Gabriel Rivers. 

Many competing classification systems exist but we needed a system that offered consistency in 
terminology and plant community descriptions across county and state lines. The vegetation 
classification system we propose to use is detailed in A Manual of California Vegetation (Sawyer and 
Keeler-Wolf 1995). These descriptions are consistent with the national vegetation mapping 
classification. 
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GIS considerations include projection selection and financial support for digitizing the maps.  
Projection choices include Albers, State Plane, and UTM. Each has advantages and 
disadvantages that were assessed. 

Practical considerations include the source of financial support for the mapping effort, as 
mapping may proceed but without digitizing the effort does not result in a GIS map. Digitizing 
results in a map that can be incorporated in the database for land use and conservation analysis. 

We acquired several sets of aerial photographs for the vegetation mapping effort. One set of 
photographs encompasses the Arroyo Seco stream corridor.  The second set encompasses all of 
L.A. County. We are just now assessing the photographs for use in this project. 

In addition to coordination and information gathering activities, Ms. Mackey conducted 
reconnaissance level field surveys across the San Gabriel Mountain canyons, collected initial 
GPS data points, and recorded preliminary vegetation descriptions. These data will serve as the 
basis for more detailed data acquisition during the vegetation mapping. 

The next phase includes extensive fieldwork to map vegetation units and apply vegetation 
names according to the state classification system. 

References 
Sawyer, John and Todd Keeler-Wolf.  1995 A Manual of California Vegetation.  California 

Native Plant Society.  Sacramento, California.  471 pgs. 
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Preliminary Investigation E: 

Recreation 
 
Prepared by: Cara McLane, Mountains Recreation & Conservation Authority  
 

 

Recreation and Open Space Planning for the Arroyo Seco Watershed will improve recreational 
opportunities within the watershed by improving public access, providing new and improved 
recreational opportunities, and creating a balance between recreation and other conflicting uses.  

The project team identified four objectives to improve recreational opportunities. They are: 

� Improve public access from the Angeles National Forest to the coastal shore by building 
trails, stairways and bikeways; 

� Provide opportunities for a range of recreational activities and promote activities which 
have little environmental impact; 

� Provide opportunities for public use of the watershed’s rivers and streams; and 

� Provide opportunities to mediate conflicts between recreation and conservation. 

 
Ideally, trails and open space in the watershed would connect to and between adjacent natural 
and recreational areas, including the Rim of the Valley Trail, the Los Angeles River Greenway, 
Elysian Park, the San Rafael Hills, the Ascot Hills, the Monterey Hills, the Montecito Hills, 
Cultural Attractions throughout the watershed, Elyria Canyon, Rainbow Canyon, and 
Occidental College in Eagle Rock. A connection to the Los Angeles River Greenway would 
improve coastal access from the watershed. Pedestrian and bicycle routes would ideally be 
planned to connect to Pasadena Blue Line stations.  

As part of the preliminary research, an inventory was made of existing parks and recreational 
facilities. Each of these were annotated in the project’s GIS. Parks and recreational facilities 
were located via several sources, including the Thomas Guide, an existing digital map base of 
parks, an existing digital map base of local points of interest, the City of Los Angeles Recreation 
& Parks website, Los Angeles County Park & Recreation website, City of Pasadena Parks 
website, and the project team’s prior knowledge. A listing of existing facilities follows: 
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Table 13: Recreation Facilities in the Arroyo Seco Watershed 

 Existing Park / Recreation Facility Owner / Operator 
Angeles National Forest USFS 
Angeles Crest Station USFS 
Annandale Golf Course / Country Club  
Arroyo Seco Golf Course South Pasadena 
Arroyo Seco Park City of LA 
Bear Canyon Picnic Area  
Brookside Golf Course Pasadena 
Brookside Park Pasadena 
Camp Chiquita  
Camp Sierra  
Charles White Park Los Angeles County 
Cleland Avenue Bicentennial Park City of Los Angeles 
Defenders Park (portion)  
Descanso Gardens Los Angeles County 
Ernest E. Debs Park City of Los Angeles 
Garvanza Park City of Los Angeles 
General Farnsworth Park Los Angeles County 
Gould Mesa Picnic Area  
Greayers Oak Park City of Los Angeles 
Hahamongna Watershed Park Pasadena 
Heritage Square  
Highland Park City of Los Angeles 
Highland Park Recreation Center City of Los Angeles 
Highland Park Senior Center City of Los Angeles 
Jackie Robinson Park (portion) Pasadena 
La Cañada Flintridge Golf Course / Country Club  
La Pintoresca Park Pasadena 
Loma Alta Park Los Angeles County 
Los Angeles River Center City of Los Angeles 
Lower Arroyo Park Pasadena 
Lower Switzer Campground USFS 
Lummis Park  
Millard Picnic Area USFS 
Mount Lowe Campground USFS 
Mountain View Cemetery   
Nino Picnic Area  
Oak Grove Park Pasadena 
Oak Grove Ranger Station  
Paul Little Picnic Area  
Rose Bowl Pasadena 
Rose Bowl Aquatic Center Pasadena 
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Table 13: Recreation Facilities in the Arroyo Seco Watershed 
 Existing Park / Recreation Facility Owner / Operator 

San Pascual Park City of Los Angeles 
San Rafael Park Pasadena 
Shelby Park  
Sunset Ridge Station  
Switzer Camp USFS 
Switzer Station USFS 
Switzer Visitor Information Station USFS 
Sycamore Grove Park City of Los Angeles 
Upper Switzer Campground USFS 

  

The watershed also contains many cultural and historical sites, including museums, many 
historic buildings, and a portion of Historic Route 66. 

Significant portions of the Arroyo Seco watershed are protected open space, ranging from the 
National Forest to golf courses to passive nature parks. There is almost a continuous stretch of 
open space of the Arroyo Seco, from the forest to its confluence with the Los Angeles River. 
Connecting these almost-contiguous parcels would expand the recreational opportunities in the 
watershed, bringing additional users to parks that have limited parking or access points, and 
providing access to the Los Angeles River Greenway.   

Current types of recreation in the Arroyo Seco Watershed are many and varied. A partial list of 
the types of activities available includes: 

Architectural interest sites 
Archery 
Bicycling 
Birdwatching 
Casting 
Disc golf 
Fishing 

Fitness Walking / Jogging / Skating 
Gardens – Ornamental & Botanic  
Golf 
Hiking 
Historical sites & neighborhoods 
Horseback riding 
Soccer / ball fields 

 
The Recreation and Open Space Planning for the Arroyo Seco Watershed will identify areas that 
are suitable for recreation. After these sites are identified, they will be ranked for their 
appropriateness for recreation, based on the existing site conditions, proximity to other 
recreation, and their capacity, among other factors. The overall network of parks and recreation 
facilities that is created will be examined at the same time, to ensure an appropriate distribution 
of sites and activities. Future analysis will also include examination of the many public school 
sites in the watershed. Schools have a large potential for re-vegetation of paved surfaces, 
additional recreational facilities, and shared programming with community groups.   

The types of recreation considered in the analysis will include all of the current recreational 
activities listed above, and will also include additional wildlife observation, recreational fishing, 
and other activities that would enable direct participation with the watershed’s rivers and 
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streams. The analysis will also look at appropriate areas for education and interpretation of the 
watershed. A range of interpretive methods will be considered, from constructed visitor centers 
to trail signage to volunteer clean-ups.  

Planning will focus on identifying sites for unsupervised recreation which does not require large 
amounts of infrastructure, i.e.., hiking, biking, equestrian trails, natural areas, and interpretive 
sites. These types of activities tend to have little environmental impact. The project team 
recognizes that there is substantial demand for other types of recreation in the watershed. 
While planning for these types of recreation is not one of the ASWRFS’s goals, the Technical 
Study for Recreation & Open Space will consider locations appropriate for supervised 
recreation (i.e. sports fields, playgrounds). It is expected that these types of recreation will be 
planned for on sites where infrastructure is readily available or easily constructed. School sites 
are likely to be good candidates for supervised recreation activities. If a conflict arises between 
unsupervised and supervised recreation, the final plan will reflect the land use that most closely 
follows the ASWRFS’s goals. 
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Appendix A: Assumptions and Guidelines 
Assumptions identify structures, infrastructure and operations to be taken into account during the study. 
Guidelines apply to the working process of the study. 

Table A-1:  Assumptions 
Angeles National Forest The Angeles National Forest will remain a National Forest 

Raymond Basin The Arroyo Seco will continue to supply at least the same amount of 
water to the Raymond Basin. The project team will identify whether 
there are legal/regulatory requirements for water to be released into the 
stream for habitat purposes as well as ways to improve local retention. 

Devil’s Gate Dam The dam will remain in service for at least 30 years 

Jet Propulsion Laboratory JPL will remain in operation at its current site for at least 30 years. 

Rose Bowl The historic Rose Bowl will remain in place for at least 30 years. 

Freeways The 210, 134 and 5 freeways will remain in service for at least 30 years. 
The major bridge structures of the 210 near Devil’s Gate Dam, the 134 
near the Colorado Street Bridge and the 5 near the confluence of the 
Arroyo Seco and the Los Angeles River will remain in place.  

Arroyo Seco Parkway The historic parkway will remain in service for at least 30 years. 
Historic elements will be restored.  

Historic Bridges Historic bridges along the Arroyo will remain in place. As many of 
these structures were designed and constructed prior to the 
channelization of the Arroyo Seco, it is anticipated that their structural 
integrity will not be jeopardized by additional flood risks resulting 
from watershed restoration. 

Blue Line Light Rail The Los Angeles to Pasadena light rail line will be constructed along 
the presently-defined right-of-way and will be opened for service in 
2002. The trestle light rail bridge across the Arroyo will remain in 
place. 

 

Union Pacific Rail Line at 
Los Angeles River 

The rail line on the east bank of the river will remain in service for 
approximately 20 years. The maintenance yard at Taylor Yard will be 
closed within ten years and become a park. 

Public Park Land Existing publicly owned parkland will remain in public ownership. 
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Table A-2:  Guidelines 
Implementation The recommendations of this study are intended to be implemented 

within the next 25 years. 

Design Storm Design shall be based on the LACDPW Capital Storm. Relevant US Army 
Corps 100-year storm and FEMA criteria shall be taken into account. 

Flood Protection Proposals and recommendations shall not result in any reduction in flood 
hazard protection for private properties at any phase or along any reach 
of the Arroyo, as compared with existing conditions. When full 
implementation is achieved, overall flood protection shall be improved. 

Private Property While the study may recommend acquisition of private property for flood 
protection, habitat restoration, recreation or other public purposes, no 
recommended acquisition shall be by means of eminent domain. 
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Appendix B: Stakeholder List 
 

Non-Profit Organizations 
Above the Bowl Neighborhood Association 
Alta San Rafael Association 
Altadena Family Apartment 
Altadena Foothills Conservancy 
Altos Arroyo Association 
American Youth Soccer Organization 
Arroyo Arts Collective 
Arroyo Seco Community Action 
Arroyo Seco Magnet School 
Arroyo Seco Residents 
ARTScorpLA 
Atwater-Griffith Park Chamber of Commerce 
National Audubon Society, Audubon Center 
Audubon Society, Pasadena 
California Cycleways 
California Native Plant Society 
Castle Green Association 
Cleveland Neighborhood 
Continental Townhomes Homeowners Assoc. 
Cypress-Lincoln-Villa 
Cypress Park Community Center 
Del Mar Townhouses 
East Arroyo Neighbors 
East Arroyo Residents 
East Arroyo Terrace 
East California Neighborhood Association 
Elysian Valley United 
Equestrian Trails, Inc. 
Five Acres 
Flintridge Foundation 
Florecita Farm Association Neighbors 
Foothill Area Community Services 
Friends of Atwater Village 
Friends of Debs Park 
Friends of the Los Angeles River 
Friends of the San Gabriel River 
Gabrielino / Tongva Tribal Council 
Glassell Park Improvement Association 
Hahamongna Watchdog Group 
Hathaway House 
Heritage Homeownership Partners 
Heritage Square 
Highland Park Chamber of Commerce 
Highland Park Community Development Association 
Highland Park Heritage Trust 
Highland Park Historic Preservation Overlay Zone 

Board 
Historical Society of Southern California 
La Canada-Flintridge Trails Council 
La Cresta Drive Association 

Lincoln Avenue PAC 
Lincoln Heights Preservation Association 
Lincoln Howard Arroyo Freeway Association 
Lincoln Town Homes Neighborhood Watch 
Linda Vista/Annandale Association 
Los Angeles and San Gabriel Rivers Watershed 

Council 
Los Angeles Conservation Corps 
Los Angeles County Bicycle Coalition 
Montana Central Banner 
Mt. Washington Association 
Muir Heights Association 
Neighborhood Housing Services 
Neighborhood Strengthening Project 
New Horizon School 
North Figueroa Property Owners Association 
Orange Grove Village No. 1 HOA 
Outward Bound Adventure 
Pasadena Beautiful Foundation 
Pasadena Chamber of Commerce 
Pasadena Garden Club 
Pasadena Heritage 
Pasadena Historical Museum 
Pasadena Tournament of Roses 
Pasadena Urban League 
People for Pasadena Parks 
Putney Area Neighbors 
Rose Bowl Aquatics Center 
Rose Bowl Riders 
San Gabriel Mountains Regional Conservancy 
San Pasqual Stables 
San Rafael Association 
Santa Monica Mountains Conservancy Advisory 

Committee 
Save Open Space in the Arroyo Seco Parklands 
Save South Pasadena Arroyo Seco Parklands 
Seco Neighborhood Association 
Sierra Club 
Singer Park Neighborhood Association 
South Coast Wildlands Project 
South Pasadena Chamber of Commerce 
Southwest Museum 
Sunset Oaks Neighborhood Association 
Sycamore Terrace Association 
The Wildlands Conservancy 
Theodore Payne Foundation 
Tom Sawyer Camps, Inc. 
TreePeople 
Trust for Public Land 
W.D. Edison Neighborhood Association 
West Pasadena Association 
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Wildlands Conservancy 

 
Institutional / Business 
Art Center College of Design 
California Institute of Technology 
California Polytechnic State University, Pomona 
Century Chiropractic 
Jet Propulsion Laboratory 
Jet Propulsion Laboratory Hiking Club 
La Canada High School 
La Pintoresca Library 
Occidental College 
Occidental College, Urban and Environmental Policy 

Institute 
Pasadena City College 
Pasadena Cyclery 
Pasadena Star News 
Rose Bowl Aquatic Center 
Sapphos Environmental 
Southern California Edison 
Takata Associates 
Zander and Associates 
 
City 
City of La Canada Flintridge 
 Mayor David Spence 
 City Manager Jerry Fulwood 
 Parks and Recreation Commission 
 Planning Commission 
 Public Works and Traffic Commission 
 Unified School District  
City of Los Angeles 

Mayor Richard Riordan 
Bureau of Engineering, Stormwater Division 
Councilmember Mike Hernandez 
Councilmember Nick Pacheco 
Department of City Planning 
Department of Public Works 
Department of Recreation and Parks 
Department of Transportation 
Department of Water and Power 
Environmental Affairs Department 
Unified School District 

City of Pasadena 
Mayor Bill Bogaard 
Central Arroyo Master Plan Advisory 

Committee 
City Manager Cynthia Kurtz 
Councilmember Joyce Streator 
Councilmember Steve Madison 
Department of Public Works 
Equestrian Mounted Police 
Neighborhood Housing Services 
Parks and Natural Resources 

Parks Commission 
Pasadena Blueline Authority 
Planning and Permitting 
Rose Bowl Operating Company 
Unified School District 

City of South Pasadena 
Mayor Dorothy Cohen  
City Manager Sean Joyce 
Community Services Department 

 
County 
Altadena Town Council 
Los Angeles County Department of Parks and 

Recreation 
Los Angeles County Department of Public Works, 

Watershed Management Division 
Los Angeles County Natural History Museum 
Los Angeles County Open Space District  
Los Angeles County Supervisor Gloria Molina 
Los Angeles County Supervisor 

Mike Antonovich 
 
Regional 
Mountains Recreation and Conservation Authority  
Metropolitan Water District 
Metropolitan Transit Authority 
Regional Water Quality Control Board 
Southern California Association of Governments 
 
State 
Assemblymember Jackie Goldberg 
Department of Fish and Game 
Department of Parks and Recreation 
Department of Toxic Substances Control 
Department of Transportation 
San Gabriel and Lower Los Angeles Rivers and 

Mountains Conservancy 
Santa Monica Mountains Conservancy 
Senator Adam Schiff 
Senator Richard Polanco 
State Coastal Conservancy 
Water Resources Control Board 
 
Federal  
Army Corps of Engineers 
Congressmember James Rogan 
Congressmember Xavier Becerra 
Department of Fish and Wildlife 
Environmental Protection Agency 
Federal Emergency Management Act 
Forest Service, Angeles National Forest 
National Park Service-Rivers and Trails 

Conservation Assistance Program 
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Appendix C: Stakeholder and Community Input 

Stakeholder MEETINGS 
The following information is a synthesis of the input provided by the participants of the 
November 16, 2000 Stakeholder Committee meeting.  During the workshop portion of the 
meeting, the Committee was divided into small groups to develop lists of the key issues and 
concerns of the stakeholder organizations.  The following input was grouped by topic/theme. 

Hydrological Restoration 
� Restore natural river where there is sufficient flood control 
� Increase water flow through the Arroyo Seco 
� Make Arroyo Seco into a multi-purpose/use area such as flood management, recreation, 

habitat (similar to Sepulveda Basin) – Identify case studies from other areas with similar 
issues for information 

� Identify case studies from other areas with similar issues for information 
� Look at long-range potentials 
� Revisit/consider what level of flood control is needed with regard to political and 

economic concerns 
� Any improvements must not add more impermeable surfaces (concrete, asphalt) 
� Flood control/protection must be maintained 
� Regional Water Quality Control Board and Prop. 13 funding 
� Agency Regulations and 401 certifications—make sure to get appropriate permits 

Water Resources/ Quality 
� Conduct pre- and post- monitoring to see/quantify the results/benefits—water quality, 

urban heat island effect/tree planting, flow volumes—include recommendations for 
monitoring in technical report 

� Water quality – consider progressive improvements (i.e., 1st plant habitat, 2nd safe for 
kids, 3rd fish habitat, 4th safe to drink) 

� Education and outreach about water issues and to build support/involvement—use 
simple terms, an engaging approach 

� Concerns with JPL Runoff/discharge, golf course runoff, storm drain runoff 

Habitat Restoration 
� Habitat restoration, removal of exotic plants—need paid labor as well as volunteers 
� Minimize lighting of open space for wildlife habitat protection 
� Aggressive tree planting to soften hardscape,  prevent soil erosion, improve air quality 
� Look at shape of channel with regard to habitat 
� Develop Arroyo Seco as a wildlife corridor that integrates recreation and connects with 

existing parks, corridors and mountains 
� Look at long-range potentials 

Recreation/ Open Space 
Expansion of Parkland/ Open Space 
� Acquire existing open space in watershed (i.e. Mount Olympus) 
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� Convert brownfields to parks— 
� Brownfields—how many?  How close to creek?  Expense?  Who is going to help? 
� Expansion of existing recreation facilities 
� Montecito Hts./Debs Park – incorporate open space into community 
� Protect/ restore open space 
� Explore possibility of acquiring land for connections (possibly trails?) in upper 

watershed to Millard Canyon 
� Identify existing recreational facilities in cities (i.e. new skate park in South Pasadena, 

existing municipal service yards, infrastructure, stables) 
� Re-examine current zoning and its relationship to remaining open space 

Access/ Connections 
� Connect/ link existing resources (i.e. pedestrian trails, bikepaths, equestrian trails, open 

space)—connect to regional resources such as Rim of the Valley trail 
� Improve access from communities to existing and future trails 
� Make eastside of Arroyo Seco accessible to pedestrians 
� Provide access to under-used/vacant lands which could be added to the open space 

network 
� Encourage design of hiking trails/bikepaths as integrated part of future land plans 
� Many little parks give a feeling of disconnection 

Design Elements/ Considerations 
� Use native landscape/ vegetation, riparian, coastal sage scrub, chaparral (less 

maintenance) 
� If walls are to be built along parkway, design can be integrated into park concepts (i.e. 

see-through fencing)  
� Treat concrete walls as art projects, wildlife displays, etc. 
� How does confluence with LA River get addressed?  Should be more natural or re-done 

as urban park? 
� Better integrate Arroyo Seco into Highland Park 
� Provide continuity to the Arroyo Seco—it should appear as one unit or entity across city 

boundaries 
� Develop plan for parking/traffic management-shuttle, blueline, parkway, 

Safety 
� Need one ranger unit for Arroyo Seco 
� Work with cities and police for enforcement issues 
� Safety—work with law enforcement agencies.  How safe will trail be?  Lighting?  Check 

residents’ preferences—bike team patrol, equestrian patrol 
� Attractive design will attract “positive”, active use 
� Increase parks and the number of people in the Arroyo Seco to make it more safe and 

secure  
 

Cultural/ Historic Resources 
� Higher priority should be given to cultural & natural features 
� Integrate Historic/Cultural Resources into landscape 
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� Rehabilitate Arroyo Seco Parkway to original identity/concept 
� Parkway relationship must be evaluated.  Function and aesthetics (no sound walls!)—

parkway vegetation could be integrated with park design 
� Provide continuity to the Arroyo Seco—it should appear as one unit or entity across city 

boundaries 
� Identify historical locations/ cultural buildings 

Outreach/ Education 
� Use this project as opportunity for demonstration of holistic approaches 
� Develop internships with schools 
� Create website Links, educational programs, email listserve 
� Multiple languages in use—need to use translators 
� Develop interpretive elements where restoration isn’t feasible (110) 
� Pay adequate attention to more difficult areas such as urban and higher density areas 
� Educate community and including in process 
� Graffiti and garbage removal—address as social issues—can this be discouraged by 

design?  Do we understand the causes? 
� Better integrate Arroyo Seco into Highland Park  
� Develop educational programs for all ages including school and recreation programs 
� Education and outreach about water issues and to build support/involvement—use 

simple terms, an engaging approach 

Implementation/ Maintenance and Operations  
� Need more maintenance money for Parks and Recreation and Education/Training 
� Reduce maintenance costs/ develop cost effective maintenance  
� Integrate the work of existing groups so that are working together 
� Develop incentives for local participation and ownership 
� Clarify jurisdiction/responsibilities for Arroyo Seco maintenance and liability 
� Concern that cities/ agencies won’t work together 
� How will this project work with the City of Pasadena Master Plan: get City of Pasadena 

to change section names of Arroyo Seco (i.e. from Lower Arroyo to Mid Arroyo to 
address greater context outside of Pasadena) 

� Need an implementation strategy 
� Use hard examples—case studies that demonstrate costs and practical issues 
� Be wary of short-term solutions that may prevent / obviate long 
 

Community Meetings 
The following information is a synthesis of the input provided by the participants of the 
December 3 and December 5, 2000 community meetings.  During the workshop portions of the 
meetings, participants were divided into small groups to develop lists of the key issues and 
concerns.  The following input is grouped by topic/theme. 

Hydrological Restoration 
� Benefits of naturalization offset costs—it’s worth it 
� Flood management—create floodplain 
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� Multi-use for parks—flood control and recreation (i.e. CalPoly idea to divert to South 
Pasadena park) 

� Golf course good location for spreading basin 
� Unpave parking lots 
� Avenue 43 to confluence—inflatable dam, lake, cafes 
� Remove concrete, naturalize channel, restoration, have soft bottom sections 
� Concern with “faux” stream in Lower Arroyo—don’t aim low, go for real, soft bottom 

river 
� Big costs of naturalization 
� Removal of flood channel/naturalization (central and Lower) and feasibility (including 

moving the concrete) 
� Take out concrete in places, but keep flood management where needed 
� Flood issues—protection, damage reduction, safety in channels  
� How accommodate a wider channel if naturalized? 
� Channel configuration inconsistent 
� Potential impacts to houses adjacent to Arroyo (including erosion) 
� Remove homes from floodplain 
� What will happen to houses on Angeles National Forest lands? 
� Build up of sediment—how to address existing dams that are full of debris 

Water Resources  & Water Quality 
� Flood control and water quality inter-related 
� Water should be drinkable, swimmable, boatable, fishable  
� Negative water quality impacting children in community 
� Non-point source contaminants—dog/horse waste, weed control chemicals sprayed by 

City, street run-off 
� Groundwater quality  
� Maintain drinking water quality 
� Ground water contamination plume (JPL) of concern 
� Clean-up of toxic areas of soil and water 
� Industry clean-up 
� Volunteer water quality monitoring—local schools 
� BMPs/education to improve water quality/create development guidelines  
� Concerned about soccer fields in Hahamongna and water quality effects 

Water Conservation/Supply 
� Preserve water/conserve/prevent run-off 
� Harvest water to percolate/recharge water table – catchbasins 
� Remove asphalt/concrete in parking lots to make multi-purpose 
� Pocket park retention basins 
� Naturalize golf course for better water management  
� Permeable paving in communities 

Habitat Restoration & Conservation/Restoration 
� Long term conservation planning needed 
� Community ownership of preserve 
� Habitat should be a big priority [in development of a watershed plan] 
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� Water quality important for habitat 
� Wetlands important 
� Restore/ naturalize stream 
� Habitat restoration—who gets to help, volunteers/organizations, who makes decisions? 
� Preserve open spaces for wildlife 

Wildlife/ Habitat Connectivity 
� Encourage wildlife to return to watershed (i.e. salmon, trout, birds, coyotes, Arroyo 

chub) 
� Wildlife is currently very resilient  
� Presence of critical species in Hahamongna 
� Combine habitat and recreation –  balance human uses with wildlife needs 
� Arroyo as wildlife corridor—functions/functioned as a natural corridor 
� Habitat—broadening extent vs. just a closed conduit—provide linkages 

Vegetation/Plants 
� Native plants require floods 
� Correct tree planting—good maintenance, proper pruning 
� Native plants – smog tolerant plants 
� Look at baseline historic and existing biological data as part of revegetation efforts 
� Develop diversion channels for riparian purposes 
� Remove non-native species (i.e. Arundo donax) 
� Protect existing trees and vegetation 
� Encourage people to replace lawns with native species to create habitat 
� Naturalize golf courses—provide berries that attract birds, etc. 

Recreation/ Open Space 
Expansion of Parkland/ Open Space 
� Preserve/ expand natural, open space 
� Land acquisition—buy back land/easements 
� Acquire land in Arroyo 

Access/ Connections 
� Provide better access to trails 
� Issue of driving into Arroyo—encourage use of steps down as an alternative 
� Encourage access to Arroyo through transit, pedestrian, Blueline 
� Need better pedestrian links, especially in Rose Bowl area 
� Link bike paths, pedestrian and equestrian trails 
� Link cultural and educational facilities—link to youth 
� Provide access across freeway for pedestrians/bicyclists 
� Confluence area needs attention—get bikes, etc. through  
� Connect Arroyo Seco to Elysian Park/Debs Park especially by foot 
� Chain link fences block access 
� Roads don’t flow between South Pasadena and Highland Park and this limits access 
� Fragmented areas between South Pasadena and LA River—need a connection at Avenue 

43 
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� There is a break in links of South Pasadena parks, privatized 
� Continuous bike access along river/ attractive 
� Provide regional connections (Pt. Mugu, Baldy, Rim of the Valley Trail)  
� Easement configuration 
� Look at historical links 
� Appropriate access (i.e. access to Arroyo for non-impacting uses) 
� Accessibility to a natural experience 

Design Elements/ Considerations 
General 
� South Arroyo areas are fundamentally different with different issues 
� Southern stretch (L.A. River to South Pasadena) needs more attention 
� Focus on what is unique to Arroyo 
� Identify Arroyo as river, create regional identity (currently it is weak) 
� Keep Arroyo as parkland 

Aesthetics 
� Aesthetics a concern 
� Chain link fences are ugly [existing, and in general] 
� Make more beautiful – open minded approach to planning/management 

Art 
� LA City has designed walls for murals (i.e. maybe could in Arroyo/channel walls also) 
� Recent L.A. River stuff is great (art walk, new pocket parks, etc) 
� All graffiti in earth tones 
� More art work/murals/installations 

Trails/Trail Uses 
� Longer bike path would get more users—currently, path doesn’t go anywhere 
� More/better/safer bikeways 
� Fewer vehicles/including mountain bikes 
� Can be a major commuter corridor 
� Less use of Arroyo for transportation 
� No bikes in Arroyo/Lower Arroyo (takes too much space—want passive/quiet uses) 
� Recreational use interface/conflicts (bikes/pedestrians/equestrian, canoes/boats, 

motorized) 
� Mountain bikers going too fast on pedestrian trails 
� Separate bikes and pedestrians and horses 
� Post rules/etiquette 
� Equestrian uses are low impact and harmonious 

Levels/Intensity of Use 
� Over use/impacts of existing recreation facilities and conflict of uses 
� Soccer fields not good around Arroyo—too much land needed 
� Archery land use excessive- too large/valuable site for small user group (annual lease) 



 

 109 

� Low impact uses –  Encourage nature observation points/passive recreation/educational 
signage 

� Active/organized vs. passive recreation 
� Central Arroyo heavily used—will become bigger issue with population increases 
� What is capacity to provide for users (recreational) 
� Balance level of enjoyment in relation to number of users 
� Non-motorized uses in Arroyo 
� Balance of development/ planning – challenge with space uses 
� No structures in natural areas 
� Provide for human uses (beyond just habitat restoration) – integrate natural with need 

for recreation 
� Apply lessons learned about activities in Arroyo (i.e. no casting pool, BFI’s multi-use, 

other examples) 
� Traffic—impacts of recreation 
� Pasadena violates own Rose Bowl limits/laws by holding extra events – large Scale 

events displace other users 
� Change (City of LA’s) Recreation and Park’s attitude to encourage use 

Existing Recreation Uses 
� Leave the casting pond—make it more naturalized 
� Youth recreation now more focused on organized activities 
� Restoration of Brookside Park—consider Myron Hunt master plan (purportedly in Santa 

Barbara) 
� Restore buildings at Fannie Morrison Center 
� Ensure public open space is kept public and not privatized (i.e. Fannie Morrison Center) 
� Do not allow Kidspace project – put natural stuff there instead or Parks and Recreation 

headquarters 
� Naturalize golf course 

Desired Recreation Uses/Improvements 
� Stroller hike around Rose Bowl 
� Skateboard park in concrete areas/under underpass areas 
� Urban camping stations along river (Debs Park, mid-point) 
� Community gardens 
� Plant orange groves 
� Vegetated bridges 
� Provide for dog/pet uses—dog park – dogs off-leash a problem 
� Noise issues 
� Restore slide rock 
� Jet ski waterpark—rules for motorized/ no motorized 
� Riverwalks 
� Use River water for water parks 
� Terrace channel walls/river edges at Via Marisol, Sycamore Grove Park 
� Provide safe pedestrian access to river/streams 
� Use river water for water parks 
� Restrooms along path 
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� Interpretive center/signs/better signage 
� More trash receptacles 

Safety  
� Erosion and safety on hiking trails 
� Path/trail uses around Rose Bowl need to be segregated for safety 
� Safety/perception of safety—need “eyes on” the Arroyo and good emergency response 

times 
� Safety—crime/accident prevention, education, attacks, homeless, substance abuse 
� Safety patrols for entire area—need resources to provide adequate patrol  
� Perceptions of unsafe areas make the areas unsafe and unused 
� South Arroyo areas have safety concerns 
� Solution to criminal/gang problems 
� Lighting, sensor lighting, better access points, more frequent maintenance would 

contribute to safety 
� Bike freeway would bring people into Arroyo and solve/lessen crime/gang problems 
� Debs Park not used in Highland Park because perceived as not safe/gang area 
� Safety concerns along bike path (more use/safety, call boxes) 

Cultural/ Historic Resources 
� There are many historic resources in Arroyo 
� Lummis House can be a centerpiece of Arroyo—beautiful, existing place, could interpret 

cultural, flood/hydrology, Native Americans, natural systems 
� Old bridges valuable, sites seem to be well protected—potential undermining, seismic 

issues 
� Restore historic structures (mainly south of the Colorado St. Bridge) 
� Old bridge foundations exist—potential resource? 
� Leave legacy of how current generation inherited the Arroyo (i.e. leave it in the same 

condition) 
� Historic interpretation—use of old/ historic stone paths—some were WPA projects 
� Restore historic Bird Observatory 
� La Loma Bridge—money for restoration/retrofit 
� Stables on Arroyo—historic (since 1926) should be historic resource/possible National 

Register nominee 

Outreach/ Education 
� Need public education on the history, importance, nature, maintenance of the Arroyo 
� Good use of volunteers—could use for maintenance 
� Get kids involved—youth involvement may prevent vandalism 
� Community teams to adopt a reach to maintain 
� Form a lobby for hikers and nature lovers of the watershed 
� Build sense of community and commitment to neighborhood 
� Prevent neighborhood gentrification once Arroyo area becomes more desirable 
� Inclusion (multi-cultural)—make it everyone’s river—multilingual, don’t alienate 
� Arroyo as a community link/culturally 
� Promotions/cultural history 
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� Have events: Arroyo fest, clean-up, parade up the channel, rubber ducky race 
� Education for the children (through local schools) curriculum development—

educational materials 
� Involve schools in process—field trips to Arroyo/Arroyo as an environmental education 

resource 

Implementation/ Maintenance and Operations  
� Trail maintenance 
� Long term maintenance—who? Long term commitment 
� System for trash clean-up (i.e. Rose Bowl) 
� At-risk youth employment for maintenance and education and to foster stewardship 

values 
� Maintenance of parks in central and lower Arroyo (need basics like trash receptacles) 

Fiscal Issues 
� Funding for park maintenance 
� Long term maintenance funding should be identified to prevent further neglect of 

existing paths, trails and irrigation 
� Funding sources—state/federal agencies, Prop 12 & 13,  
� Issue of local taxes going up vs. broad-based funding (county-wide) 
� Cities motivated to expand tax base 
� Cities need grant administrators to maximize ability to obtain grant funds 
� Financial incentives to keeping government status quo (golf course makes money for 

Rose Bowl) 

Jurisdictional Issues 
� Jurisdictions— need an organized responsible entity to oversee, possibly a watershed-

based agency/Joint Powers Authority 
� Who has the liability? 

Planning Process 
� Hold off on any new development until NET/ASF study done 
� Will this study result in a framework for other agencies plans 
� How network/partner to manage Arroyo Seco for consistency and how will it tie to LA 

River 
� Coordinate with City of Pasadena – need to coordinate agencies and their planning 

efforts 
� How outreach to everyone?  Target zip codes? Notify/post via email or mail? 
� Provide analysis on web site 
� Include representatives from soccer and Kidspace groups and resident associations 
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Appendix E: modeling process diagrams 
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