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EXECUTIVE SUMMARY  (see comments on revised document) 
 
 
 
 
 
 
 
Each park is encouraged to prepare a Foundation for Park Planning and Management 
report (Foundation report), which describes its purpose, significance, primary interpretive 
themes and special mandates, identifying and analyzing those resources and values 
determined to warrant primary consideration in park planning and management.  The 
Foundation report may be developed as the first stage of a park’s general management 
planning or independently of a General Management Plan (National Park Service, 
2004a).   
 
This Water Resource Information and Issues Overview report (WRIIOs) is designed to 
support development of the Foundation report for Golden Gate National Recreation 
Area’s (GOGA’s) planning process and extend as a reference for the General 
Management Plan, which include Muir Woods National Monument (MUWO) and Ft. 
Point National Historic Site (FOPO).  Discussions in this report include MUWO since 
fundamental water resources exist and warrant consideration in GOGA’s planning 
process.  
 
The primary objectives of this report are to 1) provide background for water resources 
and 2) identify and describe the fundamental water resources at GOGA and MUWO, 
along with the identification of stakeholders and laws and policies that apply to these 
fundamental water resources.  Water is a fundamental resource at GOGA and MUWO.  
The park’s water resources have been grouped into four categories, which include some 
overlap between categories (i.e., wetlands and coastal water resources). These four 
categories are: 
 

1. Freshwater streams and ponds  
2. Groundwater aquifer and springs 
3. Wetlands 
4. Coastal and Marine water resources  

 
 
It should be noted that the contents of this report are limited to information acquired by 
the author during the time this report was prepared. As a result, descriptions of the 
GOGA’s water resources vary in detail. 

This Water Resources Information and Issues Overview Report is one of several planning products 
offered by the NPS Water Resources Division that assist national park units with achieving or 
maintaining water resource integrity.  
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INTRODUCTION 
 
Golden Gate National Recreation Area (GOGA), established in 1972, comprises 
approximately 75,000 acres of primarily coastal lands in the San Francisco Bay Area.  
Water represents the lifeblood at GOGA, supporting natural processes, diverse habitats 
including federal and state-listed species, and recreation.  Water resources range from 
freshwater streams and ponds to the San Francisco Bay estuary and the marine waters of 
the Pacific Ocean and San Francisco Bay.  Transitional environments also exist between 
freshwater and saltwater systems (incluiding coastal lagoons) that support a diverse 
aquatic ecology. 
 
The collision of geologic plates at the continents edge has produced a complex 
assemblage of rock types and landforms along California’s coast.  This phenomenon, in 
combination with the unique geology, geography and climate of the Golden Gate, support 
an exceptional level of plant and animal diversity.  GOGA protects this remnant coastal 
corridor of marine, estuarine, fluvial, and terrestrial ecosystems, which supports this 
biodiversity and serves as a refuge for one of the largest concentrations of rare, 
threatened and endangered species in the national park system.  In recognition of this 
ecological significance, lands in GOGA haves been designated as an International 
Biosphere by the United Nations Educational, Scientific and Cultural Organization 
(UNESCO) and recognized by the Nature Conservancy as one of 25 global “hot spots” 
for species at risk of extinction.  A fundamental resource essential toward the 
preservation of GOGA’s biodiversity and threatened and endangered species is WATER. 
 
In 2004, GOGA began the process to update their 1980 General Management Plan 
(GMP), which includes Muir Woods National Monument (MUWO, established in 1908) 
and Ft. Point National Historic Site (FOPO established in 1970). A new GMP iwas 
needed to address some of the jurisdictional changes and new information and 
understanding about the park’s resources.  GOGA is following the new 2004 Park 
Planning Program Standards during this process, which begins with the development of a 
Foundation for Park Planning and Management report (Foundation report).  The first 
two planning workshops (February and May, 2005) produced both the Purpose 
Statements for GOGA and MUWO and Significancet Statements for Natural Resources: 
 

Purpose Statements 
 

The purpose of Golden Gate National Recreation Area is to offer national 
park experiences to a large urban population while preserving and 
interpreting its outstanding natural, historic, scenic, and recreational 
values. 
 
The purpose of Muir Woods National Monument is to preserve the 
primeval character and ecological integrity of the old growth redwood 
forest for scientific values and inspiration. 
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Figure 2. Location map for Golden Gate National Recreation Area. 
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areas and know to exist at Devils Gulch (National Park Service, 1990a).  Other federally-
listed plant species of concern in the region, typically found in wet habitats (marsh, seeps, 
etc.) include:; Maison’s Lilacopsis (Lilaeopsis masonii) (state listed as “rare”), Point 
Reyes meadowfoam (Limnanthes douglasii ssp. sulphurea) (state listed as “endangered”), 
Marin knotweed (polygonum Polygonum marinese), California beaked-rush 
(Rhynchospora californica), Thurber’s reed grass (Calamagrostis crassiglumis), and 
Swamp harebell (Campanula californica) (Marin County, 2004).   
 
Fauna 
 

Threatened and Endangered Species 
 
The Federally listed species associated with water resources in GOGA include: the 
California freshwater shrimp (Syncaris pacifica) located in Lagunitas Creek; the southern 
bald eagle (Haliaeetus leucocephalus) that feed in the park waters (probably just 
vagrant); coho salmon (Oncorhynchus kisutch) and steelhead trout- sh also present in 
other streams (Oncorhynchus mykiss) present in Lagunitas Creek and Redwood Creek; 
Sacramento River winter-run chinook salmon (Oncorhynchus tshawytscha)- only in SF 
Bay portions of GOGA; California red-legged frog (Rana aurora draytonii) present in 
wetlands in Marin and San Mateo Co. lands of GOGAthe Redwood Creek watershed and 
Easkoot Creek; tide water goby (Eucyclogobius newberryi) in Rodeo Lagoon and at a 
new locale in Giacomini Ranch; Stellar sea lion (Eumetopias jubatus) along the coast; 
and the San Francisco garter snake (Thamnophis sirtalis tetrataenis), at wetland-upland 
complexes which is restricted to areas of year round water flow in San Mateo County 
(National Park Service, 1990a; National Park Service, 1999a; Marin County, 2004). 
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FUNDAMENTAL WATER RESOURCES AND VALUES 
 
It is important for NPS units to identify the fundamental resources and values critical to 
achieving the park’s purpose and maintaining its significance.  The reasons for 
identifying fundamental and other important resources and values are: 
 

1. To define and understand the most important resources and values that support the 
park’s purpose and significance.  If these resources and values are degraded or 
eliminated, they then jeopardize the park’s purpose and significance. 

2. To ensure that the planning team and public understand the key elements that 
sustains the park’s purpose and significance. 

3. To help focus planning and management activities focus on larger issues and 
concerns regarding protection of the resources and values that support the park’s 
purpose and significance. 

4. To allow the planning team to developtest out alternatives and evaluateestimate 
how they will influence the fundamental resources and values of the park. 

5. To become the building blocks in creating a future vision and management 
strategy for the park while being responsive to the park’s needs. 

 
Identifying the fundamental resources and values at GOGA helps ensure that all planning 
is focused on what is truly most significant about the park.  The following sections follow 
a format provided by the NPS Denver Service Center (DSC) Planning Division.  This 
includes six questions that are answered for water resources at the park.  The first two 
questions are centered on water resources in general: 
 

1. Who are the stakeholders who have an interest in GOGA’s water resources and 
values? 

2. Which laws and policies apply to GOGA’s water resources and values, and what 
guidance do the laws and policies provide? 

 
 
The remaining four questions focus on specific water resources at GOGA and MUWO, 
taking a look at four categories; 1) freshwater streams and ponds, 2) groundwater aquifer 
and springs, 3) wetlands, and 4) coastal and marine water resources, which includes 
some unavoidable overlap between categories (i.e.g., wetlands and coastal water 
resources).  For each category, the following questions are answered from existing 
technical references provided to the author, forming the justifications as fundamental 
resources at GOGA: 
 

3. What is the importance of these water resources and values? 
4. What are the current state or conditions and the related trends of these water 

resources and values? 
5. What are the potential threats to these water resources and values? 
6. What are the issues that need to be addressed through the consideration of GMP 

alternatives? 
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Looking at the first two questions centered on GOGA’s water resources in general: 
 
1. Who are the stakeholders who have an interest in GOGA’s water resources and 

values? 
 
Federal: 
 
U.S. Environmental Protection Agency 
U.S. Fish and Wildlife Service 
U.S. Geological Survey 
NOAA-National Marine Fisheries Service (listed fish) 
NOAA-National Marine Sanctuary Program (Gulf of the Farallones NMS) 
U.S. Coast Guard (NRDA, oil spill response) 
U.S. Army Corps of Engineers 
 
State: 
 
California Department of Water Resources 
California Department of Fish and Game 
California Department of Parks and Recreation 
Coastal Commission (local implementation of federal coastal zone management act) 
State Water Resources Control Board 
 
Regional: 
 
San Francisco Bay Regional Water Quality Control Board 
San Francisco Bay Conservation and Development Commission 
The Presidio Trust (I believe this should be moved to federal) 
Golden Gate National Parks Conservancy 
Marin County Municipal Water District 
Stinson Beach County Water District 
Tomales Bay Watershed Council 
Muir Beach Community Services District 
Green Gulch Farm 
Marin County Health Department (beach wq) 
San Francisco Public Utilities Commission (SF watershed lands, beach wq monitoring) 
Marin-Sonoma Mosquito Abatement District 
San Mateo Mosquito and Vector Control District 
Other park partners? 
 
2. Which laws and policies apply to GOGA’s water resources and values, and what 

guidance do the laws and policies provide? 
 
The management of GOGA’s water resources is guided by many federal and state laws 
and policies. 
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Park-specific 
 
Public Law 92-589: “In order to preserve for public use and enjoyment certain areas of 
Marin and San Francisco counties, California, possessing outstanding natural, historic, 
scenic, and recreational values, and in order to provide for the maintenance of needed 
recreational open space necessary to provide for the maintenance of needed recreational 
open space necessary to urban environment and planning, the Golden Gate National 
Recreation Area is herby established.” (National Park Service, 1980). 
 
The GMP Amendment for the Presidio (National Park Service, 1994) lays out the 
following water resource management objective:  Manage onsite water resources to 
protect ground and surface water resources and natural wetland and riparian values and 
to efficiently supply water to the Presidio community. 
 
Don, I think we would also want to insert language here from our state lands lease which 
covers probably 75% of the submerged coastal lands in the parks.  It states the rights 
reserved to the state (including management of fisheries).  We’re trying to get a copy and 
will send you one  
 
Should we refer to the Presidio Trust Management Plan? 
Federal 
 
Management of GOGA’s water resources is also guided by many additional federal laws 
and NPS policies.  

 
• The National Park Service Organic Act of 1916 created the NPS and includes a 

significant management provision stating that the NPS shall promote and regulate 
the use of the federal areas known as national parks, monuments, and 
reservations by such means and measures as conform to the fundamental purpose 
of the said parks, monuments, and reservations, which purpose is to conserve the 
scenery and the natural and historic objects and the wild life therein and to 
provide for the enjoyment of the same in such manner and by such means as will 
leave them unimpaired for future generations. The Organic Act also authorizes 
the NPS to regulate the use of national parks and develop rules, regulations and 
detailed policies to implement the broad policies provided by Congress. Rules and 
regulations for the national park system are described in the Code of Federal 
Regulations (Title 36).    
 

• The General Authorities Act of 1970 strengthened the 1916 Organic Act, stating 
that lands in all NPS units, regardless of title or designation, shall have a common 
purpose of preservation. All water resources in the national park system, 
therefore, are equally protected by federal law. It is the primary duty of the NPS 
to protect those resources unless otherwise indicated by Congress. 
 

• The Redwood National Park Act of 1978 amended the General Authorities Act of 
1970, identifying the high public value and integrity of the national park system 
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as reason to manage and protect all park system units. The act further stated that 
no activities should be allowed that will compromise the values and purposes for 
which these various areas have been established, except where specifically 
authorized by law or provided for by Congress. 
 

• The National Parks Omnibus Management Act of 1998 outlines a strategy to 
improve the ability of the NPS to provide high-quality resource management, 
protection, interpretation and research in the national park system by:  

 
o Fostering the collection and application of the highest quality science and 

information to enhance management of units of the national park system; 
o Authorizing and initiating cooperative agreements with colleges and 

universities, including but not limited to land grant schools, along with 
creating partnerships with other Federal and State agencies, to construct 
cooperative study units that will coordinate multi-disciplinary research and 
develop integrated information products on the resources in national park 
system units and/or the larger region surrounding and including parks;  

o Designing and implementing an inventory and monitoring program of 
national park system resources to collect baseline information and to 
evaluate long-term trends on resource condition of the national park 
system, and; 

o Executing the necessary actions to fully and properly apply the results of 
scientific study to park management decisions. Additionally, all NPS 
actions that may cause a significant adverse effect on a park resource must 
conduct unit resource studies and administratively record how study 
results were considered in decision making. The trend in resource 
condition in the national park system shall be a critical element in 
evaluating the annual performance of the NPS. 

 
• The 1972 Federal Water Pollution Control Act, also known as the Clean Water 

Act, strives to restore and maintain the integrity of U.S. waters. The Clean Water 
Act grants authority to the states to implement water quality protection through 
best management practices and water quality standards. Section 404 of the act 
requires that any dredged or fill materials discharged into U.S. waters, including 
wetlands, must be authorized through a permit issued by the U.S. Army Corps of 
Engineers, which administers the Section 404 permit program. Additionally, 
Section 402 of the act requires that pollutants from any point source discharged 
into U.S. waters must be authorized by a permit obtained from the National 
Pollutant Discharge Elimination System (NPDES). All discharges and storm 
water runoff from major industrial and transportation activities, municipalities, 
and certain construction activities generally must be authorized by permit through 
the NPDES program. NPDES permitting authority typically is delegated to the 
state by the U.S. Environmental Protection Agency.  In California, the Regional 
Water Quality Control Boards have this authority. 
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alternative. For non-recurring actions, the order requires that all proposed 
facilities must be located outside the boundary of the 100-year floodplain. Barring 
any feasible alternatives to construction within the floodplain, adverse impacts are 
to be minimized during the design phase of project planning. 

 
2001 NPS Management Policies:  In managing floodplains on park lands, the NPS will 1) 
manage for the preservation of floodplain values; 2) minimize potentially hazardous 
conditions associated with flooding; and 3) comply with the NPS Organic Act and all 
other federal laws and Executive orders related to the management of activities in flood-
prone areas, including Executive Order 11988 (Floodplain Management), NEPA, 
applicable provisions of the Clean Water Act, and the Rivers and Harbors Appropriation 
Act of 1899.  Specifically the NPS will: 
 
 Protect, preserve, and restore the natural resources and functions of floodplains;  
 Avoid the long-and short-term environmental effects associated with the 

occupancy and modifications of floodplains; and  
 Avoid direct and indirect support of floodplain development and actions that 

could adversely affect the natural resources and functions of floodplains or 
increase flood risks.  

NPS 2001 Management Policies: Natural shoreline processes (such as erosion, 
deposition, dune formation, shoreline migration) will be allowed to continue without 
interference.  Where human activities have altered the nature or rate of natural shoreline 
processes, the NPS will, in consultation with appropriate state and federal agencies, 
investigate alternatives for mitigating the effects of such activities or structures and for 
restoring natural conditions.  New developments will not be placed in areas subject to 
wave erosion or active shoreline processes unless 1) the development is required by law; 
or 2) the development is essential to meet the parks’ purposes, as defined by its 
establishing act of proclamation, and  
 
 No practicable alternative locations are available, 
 The development will be reasonably assured by surviving during its planned life 

span, without the need for shoreline control measures, and  
 Steps will be taken to minimize safety hazards and harm to property and natural 

resources.  
 
National Park Service Ocean Stewardship Goals (Davis, 2004): 

1. Preserve unimpaired ocean wildlife, natural processes, cultural resources, and 
recreational opportunities in the National Park System. 

2. Restore or rehabilitate impaired ocean wildlife, natural processes, cultural 
resources, and recreational opportunities in the National Park System. 

3. Increase National Park Service capacity for stewardship of ocean natural and 
cultural heritage. 

4. Improve National Park Service partnerships for stewardship of the nation’s ocean-
related natural and cultural heritage. 
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• The Clean Air Act of 1970 (as amended in 1990) regulates airborne emissions of a 
variety of pollutants from area, stationary, and mobile sources. The amendments 
to the act were added primarily to fill gaps in earlier regulations pertaining to acid 
rain, ground level ozone, stratospheric ozone depletion and air toxics, and also to 
identify 189 hazardous air pollutants. The act directs the U.S. Environmental 
Protection Agency to study these pollutants, identify their sources, determine the 
need for emissions standards and develop and enforce appropriate regulations. 

 
• The National Environmental Policy Act (NEPA) of 1969 requires that any action 

proposed by a federal agency that may have significant environmental impacts 
shall utilize a systematic, interdisciplinary approach which will insure the 
integrated use of the natural and social sciences and the environmental design 
arts in planning and in decision making which may have an impact on man’s 
environment. 

 
• The Endangered Species Act of 1973 requires the NPS to identify all federally 

listed endangered, threatened and candidate species that occur within each park 
unit and promote their conservation and recovery. The act requires that any 
activity funded by federal monies that has the potential to impact endangered 
biota must be consulted through the Secretary of Interior. It requires agencies to 
protect designated critical habitats upon which endangered and threatened species 
depend. Although not required by law, it also is NPS policy to identify, preserve 
and restore state and locally listed species of concern and their habitats. 
 

• Executive Order 13112: enhances and furthers the existing authority of the federal 
government to assist in preventing and controlling the spread of invasive species. 

 
 
State of California  
 
Porter-Cologne Water Quality Control Act: activities and factors which may affect the 
quality of the waters of the state shall be regulated to attain the highest water quality 
which is reasonable, considering all demands being made and to be made on those waters 
and the total values involved, beneficial and detrimental, economic and social, tangible 
and intangible.  The state board and each regional board shall be the principal state 
agencies with primary responsibility for the coordination and control of water quality. 
 

The California State Water Resources Control Board (SWRCB) and nine Regional 
Water Quality Control Boards (RWQCB) are responsible for protecting and 
enhancing California’s water resources under the Porter-Cologne Water Quality 
Control Act.   The San Francisco Regional Water Quality Control Board regulates 
GOGA.  Each RWQCB adopts Basin Plans, which contain beneficial use 
designations, water quality objectives and implementation programs.  Under sections 
305(b) and 303(d) of the Clean Water Act, California must assess overall health of 
the state’s waters and identify waters that are not attaining water quality standards. 
The State must compile water quality limited waters in a 303(d) list and initiate a 
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Coastal Zone Management Act (16 USC 1451 et seq.) requires permits for work in the 
coastal zone and also mandates that consistency determinations be carried out for projects 
and activities that affect the coastal zone.  This program is administered by the California 
Coastal Zone Commission. 
 
Bays and Estuaries Policy: The “Water Quality Control Policy for the Enclosed Bays and 
Estuaries of California” will provide water quality principles and guidelines for the 
prevention of water quality degradation and the protection of beneficial uses of waters. 
(California Regional Water Quality Control Board, 1995).  
 
Ocean Plan: The “Water Quality Control Plan for Ocean Waters of California” 
establishes beneficial uses and water quality objectives for waters of the Pacific Ocean 
adjacent to the California coast outside of enclosed bays, estuaries, and coastal lagoons 
(California Regional Water Quality Control Board, 1995). 
 
Don, wasn’t sure what policies would apply to GOGA for wastewater.  There was a 
regional office memo asking parks to defer to county and state standards (e.g., setbacks 
for leach fields etc).  Would it helpful to have a table of typical NPS actions and then 
reference to appropriate policy guidance?
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State of California Water Rights 
(NPS Water Resources Division, Water Rights Branch, McGlothlin, 2005) 

 
Overview – NPS Policy and Authorities 
 
Water rights, whether federal or state law-based, are needed by the park to meet the water 
needs of park personnel and visitors, and to protect the parks’ water or its water-
dependent resources.   
 
Legislative authorities for NPS water rights in California include California Water 
Commission Act, NPS Organic Act, Wild and Scenic Rivers Act, and various park-
specific enabling acts.  The NPS will obtain and use water in accordance with these legal 
authorities.  The NPS will consider authorities under California and federal law on a 
case-by-case basis and will pursue those that are most appropriate to accomplish the 
purposes and protect water-related resources at GOGA.  While preserving its legal 
remedies, the NPS will work with state water administrators to protect park resources 
and, if conflicts amongst multiple water users arise, will seek their resolution through 
good faith negotiations. 
 
Authority for the determination and adjudication of water rights under California law is 
given to the California State Water Resources Control Board (SWRCB), which issues 
water rights for surface water and ground water flowing in known and definite channels, 
pursuant to the Water Commission Act or the Water Code, initiated on December 19, 
1914.  California law also recognizes other water rights to use surface waters other than 
rights initiated under the water code, including rights initiated before December 19, 1914, 
and riparian water rights.  All rights, regardless of type, are limited to reasonable use 
(California Constitution, Article X, Section 2).  The Water Code allows SWRCB to 
adjudicate all rights to the use of surface waters within a given stream system, regardless 
of origin.  The NPS can hold each of these different types of California water rights or 
Federal reserved water rights.  These types of water rights are described below.   
 
State Appropriative Water Rights 
 
A State appropriative water right allows a specific amount of water from a specific water 
source, such as a river or subterranean streams flowing through known and definite 
channels, to be diverted, impounded, or withdrawn for a specific use.  The California 
Water Commission Act governs the acquisition and exercise of rights to reasonable and 
beneficial use of surface streams, other surface bodies of water, or ground water flowing 
in known and definite channels by priority of appropriation.  When a water right is 
granted, it becomes appurtenant to the land where the water is being used for as long as 
the water is being used.  If the land is sold, the water right transfers with the land to the 
new owner, unless the conveyance document excludes water rights from the conveyance.  
The State uses the Prior Appropriation Doctrine to allocate water.  This doctrine 
establishes a right to the use of water based upon “first in time, first in right.”  Water 
rights are given priority based upon the date of application.  There are two forms of state 
appropriative rights – rights obtained pursuant to the Water Code, and so-called “pre-
1914 rights”.  Post-1914 rights are governed by a licensing system.  Prior to the Water 
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Code, appropriative water rights could be acquired by simply taking and beneficially 
using water. Successful assertion of an appropriative right, which was initiated prior to 
December 19, 1914, requires evidence of both the original appropriation and the 
maintenance of the right by continuous and diligent application of water to beneficial use.  
Pre-1914 rights may be documented in a Statement of Water Diversion and Use filed 
with the SWRCB. 
 
Riparian Rights 
 
The owner of land abutting natural water sources (stream, lake, spring) has the right to 
take water from that source for “reasonable use”. These rights do not require compliance 
with the Water Code, but are, rather, confirmed through the courts.  All return flows must 
be returned to the original water source.  Riparian rights apply only to lands adjacent to 
and within the same watershed as a water body and the water must be used upon riparian 
land.  Under a claim of riparian right, water cannot be generally stored and withheld for a 
deferred use, although storage of water in tanks for later use pursuant to a riparian right is 
allowed.  A riparian owner shares the water supply co-equally with other riparian owners.  
If a water shortage exists, the burden is shared by all riparian users.  
 
The United States has the same right as any other riparian landowner (California State 
Water Resources Control Board, 1990: in re: Water of Hallett Creek Stream System, 
1988, 243 Cal. Rptr. 887).  Although they are very poorly defined, NPS has riparian 
rights for consumptive water uses in the parks; state law does not recognize a riparian 
right for instream flow purposes.  Riparian rights may have been acquired by the United 
States with the purchase of private lands and are also associated with lands within the 
parks that were formerly public domain.   
 
Federal Reserved Water Rights 
 
The federal reserved water right is a judicially-created water right – the result of a series 
of United States Supreme Court opinions dating back to 1907.  The United States 
Supreme Court has held that where water is needed to fulfill the purposes of a reservation 
of federal land, Congress intended (often impliedly) to reserve that amount of water 
needed to fulfill the purpose of the reservation.  Such reservations of water have been 
recognized for national forests, national parks, and national recreation areas.  A 
reservation of water is implied to meet only the “primary” purposes of the reservation; 
water needed for “secondary” purposes should be obtained through a state’s appropriative 
system.   
 
In order to fully assess the existence and nature of a federal reserved water right 
associated with GOGA, an examination of the legislation creating GOGA would be 
necessary.  If needed to fulfill the purposes of the federal reservation, a federal reserved 
right may be either for consumptive purposes (e.g., involving diversion of water from the 
stream) or for non-consumptive purposes (e.g., involving instream uses of water).  A 
federal reserved right associated with these purposes would be limited to that amount 
needed to accomplish those purposes.  The effective date of a federal reserved water right 
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and animal species.  (Don, I think the hotspot refers to coastal CA (see Conservation 
International website) in total and changing this scale may be a bit confusing)The 
watershed is part of one of 25 global biodiversity “hot spots” recognized by The Nature 
Conservancy and targeted by the global conservation community as key to preserving the 
world’s ecosystems.  Hot spots are areas that are both at the greatest risk and shelter the 
largest concentration of species found nowhere else on the planet (Redwood Creek 
Watershed Vision Statement, 2003).   This creek is one of the more productive and 
restorable anadromous fish streams within Marin County.  The watershed is one of four 
major streams in the county that currently support native populations of coho salmon 
(Oncorhynchus kisutch) and steelhead trout (Oncorhynchus mykiss), both listed as 
federally threatened under the federal Endangered Species Act  (Pacific Watershed 
Associates, 2002).   
 
Vital signs are being identified and ranked, as part of a national effort in the NPS to 
identify the natural drivers and anthropogenic stressors that are linked to key resources 
and natural processes of interest.  Vital signs indicators are a subset of physical, 
chemical, and biological elements and processes of ecosystems, selected to represent the 
condition of natural resources, effects of stressors, or elements that have important 
management values.  Vital signs for the NPS San Francisco Bay Area Network were 
prioritized, taking into account ecological significance, management significance, cost 
and feasibility, and legal mandates.  From the 2004 San Francisco Bay Area Network 
Vital Signs Monitoring Plan, the following lists the ranked water-related vital signs 
(National Park Service, 2004a): 
Don, added a few more and the top 18 are intended to be worked on in the foreseeable 
future. 
 
1 Weather and Climate 
2 Invasive Plant Species (terrestrial & aquatic) 
1. Climatic Variability 
3. Freshwater Quality 
4. Ozone levels, wet and dry deposition, visibility and particulate matter, air contaminants 
5 Stream T&E Species & Fish Assemblages (Salmonids) 
6 Rare, Threatened, and Endangered (T&E) Plant Species 
8 T&E Amphibians and Reptiles 
9 Western Snowy Plover 
10 Pinnipeds 
15 Wetlands 
 
14. Freshwater Dynamics (stream hydrology) 
16. Riparian Habitat 
19 Coastal Dynamics 
 
20. Erosion and Deposition 
21 Physical Oceanography 
24 Birds-Shorebirds 
25 Birds-Seabirds 
26 Birds-Waterbirds 
28 Marine and Estuarine Fish 
32 Rocky Intertidal Community 
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Between MUWO and Banducci Farms, the channel morphology is relatively unaltered by 
direct human activity.  In the reaches above MUWO, along Banducci Farms and below 
the bridge at Pelican Inn, the natural channel has been altered through a number of 
historic engineering projects (channelization, rip-rap, etc.).  There are feasibility studies 
underway at several sites to determine whether or not channel and lagoon restoration 
projects in the lower watershed would be beneficial to the aquatic ecosystem.  These 
projects should involve site-specific upland erosion control work as part of any larger 
scale channel restoration plan for these reaches (Pacific Watershed Associates, 2002). 
 
There is a need to rehabilitate West Bunker and Mitchell roads located in the Marin 
Headlands (PMIS 88834).  The project would encompass rehabilitation/rebuilding 0.5 
miles of Mitchell Road, and 2.8 miles of West Bunker Road including; surface, 
shoulders, curbs, gutters, drainage, and water control structures. 
 
Biological Resources 
 
Coho salmon (Oncorhynchus kisutch) and steelhead trout (Oncorhynchus mykiss) are 
anadromous where life stage requirements demand year-round, high quality cold water, 
continuous functional riparian cover, and complex habitat and structure to accommodate 
development from egg to smolt stage. Because the salmonids live for more than a year in 
freshwater, and the conditions required to support them are highly restrictive, they are 
susceptible to anthropogenic impacts to the stream and riparian systems, and are therefore 
effective indicators of stream and aquatic health.  Monitoring of these species at multiple 
life stages is valuable to the understanding of aquatic conditions and health of the 
watershed (National Park Service, 2004b).  Based on the current understanding, two 
important elements needed for long-term restoration of salmon habitat and the eventual 
recovery of salmonid populations in the Redwood Creek watershed are: 1) the reduction 
of accelerated erosion and sediment delivery to the stream channel system and 2) 
improving estuarine rearing habitat (Pacific Watershed Associates, 2002).  The California 
freshwater shrimp (Syncaris pacifica) could also be an effective biological indicator since 
they are highly sensitive to water quality and changes to habitat (National Park Service, 
2004b). 
 
GOGA is seeking technical assistance for a Redwood Creek Tri-Party Agreement to 
facilitate Section 7 consultation to protect coho salmon (Oncorhynchus kisutch) and 
steelhead (Oncorhynchus mykiss). 
 
Climate 
 
Key reasons for monitoring weather and climate in network parks are: (1) 
weather/climate is the primary driver of the short and long-term distribution and 
abundance of plant and animal populations, (2) weather/climate has effects on air and 
water quality, and (3) weather/climate has effects on drought and flood cycles, fires, mass 
wasting and other catastrophic events. Long-term weather data can contribute to the 
understanding of global climate change and its effects on GOGA’s ecosystems (National 
Park Service, 2004b). 





































 58 

National Park Service, 1990b. Environmental Assessment. Marin Trail Use Designation, 
Golden Gate National Recreation Area. San Francisco, DA. 28 pp. + figures & 
appendices. 

 
National Park Service, 1994.  General Management Plan Amendment for the Presidio. 

San Francisco, CA.  
 
National Park Service, 1999a. Natural Resources Section of the Resources Management 

Plan. Golden Gate National Recreation Area. San Francisco, CA. 89 pp. + 
appendices 

 
National Park Service, 1999b. Water Quality Mitigation Actions at GOGA Stables.  

September 20, 1999. 
 
National Park Service, 2001.  Management Policies 2001. U.S. Department of the 

Interior. Washington D.C. 137 pp. 
 
National Park Service, 2004a. NPS Park Planning Program Standards. 

http://planning.nps.gov/document/aug9final%20standards%2Epdf 
 
National Park Service, 2004b. Vital Signs Monitoring Plan, Phase III (draft).  San 

Francisco Bay Area Network. 141 pp. 
 
National Park Service, 2005a. Internet homepage for Golden Gate National Recreation 

Area. http://www.nps.gov/goga/ 
 
National Park Service, 2005b. (draft) Baseline Water Quality Data, Inventory and 

Analysis, Golden Gate National Recreation Area. National Park Service, Water 
Resources Division, Fort Collins, CO. 

 
National Park Service, 2005c. Presidio of San Francisco, Rare and Endangered Plants 

website, http://www.nps.gov/prsf/nathist1/nathist/rare.htm 
 
National Park Service, no date. Environmental Assessment, Easkoot Creek Restoration at 

Stinson Beach. San Francisco, CA. 79 pp. 
 
National Park Service and Presidio Trust, 2003. Presidio trail and Bikeways.  Master Plan 

and Environmental Assessment. Golden Gate National Recreation Area. San 
Francisco, CA. 103 pp. + appendices. 

 
Natural Resources Conservation Service, 2005. Status of soil surveys, California. 

http://www.ca.nrcs.usda.gov/mlra02/ssstatus html 
 
Pacific Watershed Associates, 2002. 2000 S.B. 271 Watershed Assessment and Erosion 

Prevention Planning Project for the Redwood Creek Watershed, Marin County, 
California. Contract # P9985121. Arcata, CA 48 pp. + figures. 



 59 

Pranger, H., D. Greco, J. Wagner, M. Martin, R. Inglis, and G. Eckert, 2003. Trip Report: 
May 19-21, 2003 Site Visit – Evaluation of Restoration Sites at Golden Gate 
National Recreation Area (GOGA) and The Presidio (PRES). National Park Service, 
Denver, CO. 17 pp. 

 
Pranger, H. and D. Steensen, 2002. Trip Report: December 10-13, 2001 Site Visit – 

Technical Assessment and Recommendations for Disturbed Lands, Golden Gate 
National Recreation Area (GOGA). Denver, CO. 31 pp. 

 
Redwood Creek Watershed Vision Statement. 2003. Redwood Creek Watershed Vision 

Statement, January 14, 2003. 5 pp. 
 
San Francisco Bay Conservation and Development Commission, 1998. San Francisco 

Bay Plan. San Francisco Bay, CA. 61 pp. + maps.  
 
San Francisco Bay Regional Water Quality Control Board, 2002. 303d list. 

http://www.swrcb.ca.gov/tmdl/303d_lists2002 html 
 
San Mateo Times, 1990. Study claims toxic waste is poisoning ocean preserve. San 

Mateo, CA. 
 
Schanz, R.W., J. Florsheim, and P.B. Williams, 1995. Analysis of land use impacts on 

water quality and quantity in Redwood Creek. Philip Williams & Associates, Ltd.  
San Francisco, CA. 33 pp. + figures and tables. 

 
The Bay Watcher, 1989. Newsletter of Save San Francisco Bay Association. Berkeley, 

CA. 
 
The Presidio Trust, 2002. Presidio Water Recycling Project, Environmental Assessment. 

San Francisco, CA. 
 
Todd Engineers and Questa Engineering, 1998. Stinson Beach Hydrologic Survey. 

Stinson Beach County Water District. Stinson Beach, CA. 53 pp. 
 
Urban Watershed Project, 2001. Lobos Creek Water Quality Investigation and 

Management Plan. Presidio of San Francisco.  Cooperative Agreement No. 144-Ca-
8140-98-006. 69 pp. + appendices. 

 
U.S. Fish and Wildlife Service, 2005. National Wetlands Inventory Maps (Region 1). 

http://www nwi.fws.gov/regional_maps/region1.pdf 
 
U.S. Geological Survey, 2005. National Hydrography Dataset, Geodatabase. 

http://nhdgeo.usgs.gov/viewer.htm 
 
 



 60 

Wagner, J. and R. Inglis, 2004. Trip Report, May 26, 2004, for travel to Golden Gate 
National Recreation Area (GOGA), Point Reyes National Seashore (PORE), John 
Muir National Historic Site (JOMU), and the Presidio of San Francisco, March 29 – 
April 2, 2004. 

 
Wahrhaftig, C. and A. Lehre, 1974a. Geology, Climate, and Hydrology of Golden Gate 

National Recreation Area. Unpublished manuscript. 
 
Wahrhaftig, C. and A.K. Lehre. 1974b. Geologic and Hydrologic Study of the Golden 

Gate National Recreation Area Summary. University of California, Berkeley. 
 
Yates, E.B., S.N. Hamlin, and L.H. McCann, 1990. Geohydrology, Water Quality, and 

Water Budgets of Golden Gate Park and the Lake Merced Area in the Western Part 
of San Francisco, CA. U.S. Geological Survey, Water Resources Investigations 
Report 90-4080. Sacramento, CA. 45 pp. 

 
 
Add: 
Presidio Trust, PTMP 
 
USGS, 2005 – new geology field guide 
 
Mountain Lake Enhancement Plan 
Lobos Creek Water Quality Management Plan






