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“The conservation landscape has changed, the playing field has changed and the 
stakes have changed. Human demands on the environment combined with 
environmental stressors are creating an urgent need for conservation choices. 
The scale of issues and challenges we face is unprecedented and impacts us all; no 
single entity has the resources necessary to address these challenges on its own. 
Conserving the Future acknowledges that strategic, collaborative, science-
based landscape conservation—along with effective public outreach, education 
and environmental awareness—is the only path forward to conserve America's 
wildlife and wild places.” 
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Chapter 1 — Introduction 

The San Francisco Bay National Wildlife Refuge Complex (Complex) consists of seven National Wildlife 
Refuges (NWRs): Farallon Islands NWR (1909), Don Edwards San Francisco Bay NWR (1972), Salinas 
River NWR (1973), San Pablo Bay NWR (1974), Ellicott Slough NWR (1975), Antioch Dunes NWR 
(1980), and Marin Islands NWR (1992). Due to their geographic proximity and common challenges, the 
U.S. Fish and Wildlife Service (Service) organized the seven refuges as a Complex for administrative 
purposes. These refuges were established in response to declining wildlife populations caused by 
commercial harvesting in the late 19th century and rapid habitat loss from human development in the 
middle 20th century. Now, these refuges protect a variety of wetland and upland ecosystems that support 
nesting, foraging, wintering, and resting habitat for millions of migratory birds along the Pacific Flyway. 
These refuges also provide vital habitat for hundreds of native plant and wildlife species— including 
species that are federally or state- listed as endangered. Unlike other refuges located in rural or remote 
locations, these seven refuges share the challenge of pursuing wildlife conservation objectives while 
providing compatible wildlife-dependent recreation in the midst of a highly urbanized area. The San 
Francisco-Monterey Bay area is home to nearly 9 million people across 11 counties and more than 100 
incorporated cities spread over some 10,000 square miles, including the major metropolitan areas of San 
Francisco, Oakland, and San Jose. 

A wide variety of biological surveys are conducted in the Complex, such as assessing population 
trends of endangered birds, evaluating species richness of native plant communities, or evaluating water 
quality and quantity. A survey is defined as “a specific data-collection effort to complete an inventory or 
conduct monitoring of biotic or abiotic resources” (USFWS 2013b). Complex staff identified 150 surveys 
(including inventory, monitoring, and research) as either current or expected within the next 15 years 
(FY 2018-2033). Some of these surveys are conducted by Complex staff (N=58 surveys, 39%) while others 
are coordinated and carried out by our conservation partners (N=91 surveys, 61%). Each survey serves a 
particular purpose, such as informing progress on conservation goals and objectives, understanding the 
ecology of a species, meeting regulatory obligations, or assessing changes in biodiversity in response to 
threats such as climate change. However, the funding and personnel needed to lead, carry out, or 
otherwise support these surveys are extremely limited. In order to meet this challenge, staff categorized 
and prioritized surveys to better decide which are the most important to execute in the next 15 years. 

This Inventory and Monitoring Plan (IMP) describes the process used by the Complex to document, 
prioritize, and then select the most important natural resource surveys to conduct over the next 15 years. 
The IMP also describes the purpose, management context, and partnerships involved with those surveys. 
Ultimately, the IMP aims to assist managers with budget allocation decisions and to provide the 
biological program with guidance, transparency, and continuity. Information about surveys identified in 
this IMP are maintained in the Planning and Review of Inventory and Monitoring on Refuges (PRIMR) 
database. Products associated with surveys are stored in ServCat (such as a protocol, data, reports, and 
maps). Survey products stored in ServCat are then linked to PRIMR survey records. This cataloguing of 
survey information provides an important legacy of information to ensure consistency and credibility 
through time.  

This IMP should be revisited annually by refuge staff to ensure the highest priority surveys to 
conduct (referred to in this IMP as ‘tier 1 surveys’) are relevant, the refuge has the resources to conduct 
them, and that new issues and/or constraints are considered. Following approval of the IMP, Refuge staff 
will work collaboratively with Inventory & Monitoring (I&M) staff and others to document high priority 
survey protocols. The IMP can be approved before all protocols have been developed, but the addition or 
deletion of surveys within the IMP (tier 1 surveys) requires additional revision and approval of this IMP. 
The process for revising or amending the IMP is described in the I&M policy (USFWS 2013b). 
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Conservation Planning Context 
 

This IMP is tightly linked to the Complex’s Natural Resource Management Plan (NRMP) (USFWS 
2019), which is a step-down management plan from Comprehensive Conservation Plans (CCPs) 
developed for each of the seven refuges in the Complex. The NRMP was developed using the Open 
Standards for the Practice of Conservation, a systematic approach for planning, implementing, and 
monitoring conservation initiatives (The Conservation Measures Partnership 2013). An important result 
of this effort was to 1) refine the focus of conservation efforts across the Complex given a limited set of 
resources and 2) increase the capacity of the Complex to evaluate, learn, and adapt, and, ultimately, 
improve conservation outcomes. Another important outcome of the NRMP process was refinement of 
Complex goals and objectives so that they are SMART – Specific, Measurable, Achievable, Results-
oriented, and Time-bound. In doing so, the Complex has a better understanding about expected 
conservation outcomes, in terms of priority natural resources (conservation targets) and reduction of 
critical environmental threats. This increase in specificity makes it clear what surveys are critical to 
informing conservation progress.  

 
Important terms associated with the NRMP process and this IMP are defined below: 

 A conservation target is a specific species, community, or ecosystem that the refuge selected as a 
focus of conservation. It is also known as a “priority resource of conservation concern” (ROC). The 
eight ROCs identified in the Complex NRMP are listed in table 1. 

 A goal specifies the desired status of a conservation target over the long term. Goals are stated in 
terms of important ecological attributes related to target size/extent, condition, or ecological 
processes/drivers that are critical to sustaining the target. A good goal meets the criteria of being 
linked to targets and is Specific, Measurable, Achievable, Results-oriented, and Time-bound 
(SMART). These may also be referred to as ‘target-specific objectives’. 

 An objective specifies the interim desired change(s) expected as a result of management strategies 
– and which contribute to achieving goals. This includes changes in the state of threats (such as 
contaminants, invasive species, predators, or disease) or restoration of an ecological attribute (such 
as hydrological regime). Like goals, a good objective meets the criteria of being SMART. 

 A strategy is a set of actions with a common focus that work together to achieve specific goals and 
objectives by targeting key intervention points, integrating opportunities, and limiting constraints. 
These can include a broad array of conservation actions such as habitat restoration, land protection, 
policy change, or education. 
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 Figure 1. Geographic setting of the San Francisco Bay National Wildlife Refuge Complex.  
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Table 1. Priority Resources of Concern (ROC, conservation targets) of the San Francisco Bay National 
Wildlife Refuge Complex. 

Target Associated Refuge(s) Nested Targets 

Coastal Dune 
Ecosystem (CDE) 

Salinas River Central dune scrub, beach and central foredune, Smith’s blue 
butterfly, western snowy plover 

Estuarine Island 
Ecosystem (EIE) 

Marin Islands Oak/buckeye forest, grasslands, coastal scrub, coast bluff-cliffs, 
intertidal marsh beach, locally rare native plants, arboreal 
salamander, native pollinators 

Marine Island 
Ecosystem (MIE) 

Farallon Islands Breeding seabirds, pinnipeds, Farallon camel cricket, arboreal 
salamander, maritime goldfields, pinnipeds 

Pajaro Valley 
Watershed (PVW) 

Ellicott Slough California tiger salamander, Santa Cruz long-toed salamander, 
ephemeral ponds, oak woodlands, grasslands 

Riverine Dune 
Ecosystem (RDE) 

Antioch Dunes Lange’s metalmark butterfly, Contra Costa wallflower, Antioch 
Dunes evening primrose 

Tidal Marsh 
Ecosystem (TME) 

Don Edwards San 
Francisco Bay, San 
Pablo Bay 

Ridgway’s rail, salt marsh harvest mouse, common yellowthroat, 
song sparrow, marsh-upland transition zone, low marsh, high 
marsh, native tidal marsh plants, native fish, harbor seal 

Vernal Pool 
Grasslands (VPG) 

Don Edwards San 
Francisco Bay 

Contra Costa goldfields, vernal pool plants, vernal pool tadpole 
shrimp, California tiger salamander 

Waterbirds (WTB) Don Edwards San 
Francisco Bay, San 
Pablo Bay 

Breeding waterbirds (Don Edwards San Francisco Bay NWR): 
Forster’s tern, Caspian tern, American avocet, black-necked stilt 
Breeding waterbirds (Marin Islands NWR): great blue heron, 
great egret, snowy egret, black-crowned night heron, wintering 
and migratory shorebirds, waterfowl, and grebes 
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Chapter 2 — Methods 

In July of 2017, a 1-day workshop was held at the Complex headquarters in Fremont, California and 
attended by Complex and I&M staff. The objective of the workshop was to prioritize Complex natural 
resource surveys. This work was informed by staff knowledge and results of the NRMP process, 
including priority conservation targets, priority threats, and SMART goals and objectives. Refuge staff 
made the evaluations and decisions leading to survey selection, while I&M staff facilitated the process. 
For several months following the workshop, staff continued to refine survey information and priorities 
until final decisions were made about which surveys are most important to conduct in the Complex.  

2.1 Development of Comprehensive List of Surveys 
The first documentation of Complex surveys in PRIMR was completed in 2012. In 2017, I&M 

exported survey information from PRIMR to help Complex teams review and revise survey information. 
Revisions to PRIMR survey information were carried out by I&M staff. As a result of this effort, some 
surveys were marked as historic and some surveys were added (either current or expected). Survey 
additions included surveys that are needed to inform new NRMP goals or objectives, surveys carried out 
by partners for research purposes, or surveys required to meet permit requirements. Although research 
projects carried out by Complex staff were documented in PRIMR, they were not ranked during the IMP 
process because they were identified as priority NRMP strategies.  

2.2 Survey Status 
Surveys in PRIMR, and in most IMPs, are classified by their status using terms like selected, non-

selected, historical, current, future, and expected. They are defined as such: 

1. Selected: Surveys that will be conducted by the Complex within the next 15 years 
a. Current: Surveys that will be continued or scheduled to begin in the year of IMP 

development because the survey is high priority and because it is reasonably certain that the 
capacity will be available to conduct the survey.  

b. Expected: New surveys that have a likely chance of being conducted during the span of the 
IMP (15 years) because of moderate to high priority and it is likely that capacity to conduct 
the survey will become available over the life of the IMP. 

2. Non-selected: Survey that has previously been, or will be, conducted by the Complex 

a. Future: Surveys that have been prioritized but have a low chance of being conducted by the 
Complex during the span of the IMP because of low priority or because NWRS capacity to 
conduct the survey will be difficult to secure.  

b. Historical: Surveys that have been completed. 

This IMP also organizes surveys into tiers to reflect their relative importance in the Complex (table 2, 
tables 4-10). tier 1 surveys, represented in tables 4-10, are the most important surveys to carry out in the 
Complex over the next 15 years because they directly inform management – they are linked to Complex 
priority resources of concern (targets, ROCs) (table 1) and associated SMART goals and objectives 
(appendix A). Further, it is likely that capacity to carry out the surveys will be available. All tier 1 
surveys are classified as ‘selected’ (current or expected). Tier 2 surveys (appendix C) are required by 
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permit but do not directly inform Complex goals and objectives. Tier 3 surveys (appendix D) are all other 
surveys Conducted by the Complex. Historic surveys are not included in this IMP, but they are 
documented in PRIMR. This IMP only provides survey narratives (table 11) for tier 1 surveys (table 11). 
Many tier 2 surveys are associated with tidal marsh restoration projects carried out at Don Edwards San 
Francisco Bay and San Pablo Bay NWRs. Over the next 5 years, the Complex will work with regulating 
agencies and conservation partners to refine these requirements so that there is better alignment 
between regulatory monitoring requirements and Complex tier 1 surveys.  

It is important to note that a tier 1 survey does not exclude permit surveys. There are a few tier 1 
surveys that directly inform a goal or objective but that are also required by permit (i.e. tier 2). These 
surveys are denoted in tables 4-10. 

Table 2. Survey tiers for the San Francisco Bay National Wildlife Refuge Complex. 

Survey 
Tier ID Survey Tier Description Location in the IMP 

1 The survey directly informs a SMART goal or objective of the San Francisco 
Bay National Wildlife Refuge Complex and the capacity to conduct the survey 
is likely within the life of the IMP. The attribute(s) measured by the survey 
match the attribute(s) measure(s) specified in a SMART goal or objective. 
These surveys may or may not be linked to a regulatory requirement or other 
Complex commitment. These are the highest priority surveys for the Complex. 
Survey status in PRIMR is ‘current’ or ‘expected’ over the life of the IMP.  

Tables 4-10 
(Summary Tables), 
Table 11 (Survey 
Narratives) 

2 The survey does not meet the conditions specified in tier 1 but the San 
Francisco Bay National Wildlife Refuge Complex is required by a regulatory 
agency to carry out the survey. This includes monitoring required by an agency 
permit or biological opinion. Capacity to conduct these surveys is uncertain. 
Survey status in PRIMR can be ‘current’, ‘expected’, or ‘future’. 

Appendix C: Permit 
Surveys 

3 The survey does not meet the conditions specified in tier 1 or tier 2. Capacity to 
conduct these surveys is unlikely unless additional resources are available. 
These are the lowest priority surveys to carry out or support in the San 
Francisco Bay National Wildlife Refuge Complex. Survey status in PRIMR can 
be ‘current’, ‘expected’, or ‘future’. 

Appendix D: Other 
Surveys 

2.3 Prioritizing Surveys 
Complex and I&M staff used the National Wildlife Refuge System survey prioritization tool (“Smart 
Tool,” USFWS 2014; version 2.1) to rank surveys. The Smart Tool provides 24 criteria to assist with 
prioritizing surveys. Refuge staff reviewed the criteria and selected 9 of the original 24 criteria (appendix 
B). Some of the SMART Tool criteria were modified to promote consistent interpretation by Complex 
staff. Criteria were also weighted by Complex staff to represent the degree of importance a criterion 
should have in influencing survey priorities.  

2.4 Storing Survey Data in PRIMR 
More detailed information about the surveys presented in this IMP, or any survey conducted on the 

Complex, was documented in PRIMR. As of the time this IMP is published, PRIMR holds the most up-to-
date Complex-wide natural resource survey information. Refuge staff should review survey information 
in PRIMR at regular intervals (such as annually) to ensure survey information is up-to-date. Ideally, 
persons responsible for maintaining Complex or refuge-specific survey information in PRIMR and 
ServCat (see section 2.4 ‘Storing Survey Information in ServCat’) are identified and updated, as needed, 
over time. 
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2.5 Storing Survey Information in ServCat 
ServCat is an online repository designed to centralize, preserve, and provide easy access to 

important National Wildlife Refuge System information. Survey products should be stored in ServCat 
(such as protocols, data, reports, or maps). For example, when a survey protocol is becomes available, it is 
catalogued as a ServCat record and then linked to the appropriate survey in PRIMR. Additionally, any 
survey-related product stored in ServCat can be linked to PRIMR survey records as they are developed. 

To help users find products related to surveys, each survey should be added as a record in ServCat 
and assigned a “project” reference type. A “project” reference is broadly defined as a record that bundles 
products, and in this case survey products. Each survey product is also a record in ServCat with an 
associated reference type (such as a report, protocol, or dataset). For example, a survey in ServCat 
(represented by a “project” reference type) will bundle survey products like blank datasheets, protocols 
survey reports, datasets, and maps. For assistance with setting up surveys in ServCat, please contact 
your regional I&M data manager. 
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Appendix A 

 

Appendix A 
Survey Goals and Objectives 

The following table contains SMART goals and objectives for the 7 refuges of the San Francisco Bay National 
Wildlife Refuge Complex (Complex). The goals and objectives presented here were obtained from the Complex 
Natural Resource Management Plan (NRMP) (USFWS 2019). The NRMP is a step-down plan from each of the 7 
refuge Comprehensive Conservation Plans. All goals and objectives are associated with Complex priority resources 
of concern and are SMART (Specific, Measurable, Achievable, Results-oriented, and Time-bound). Each goal or 
objective has a unique identifier signifying the priority resource of concern (ROC) it is associated with (3-letter ROC 
code) and whether it is a goal (G) or objective (O). Priority ROC codes are as such: 
 

• Coastal Dune Ecosystem (CDE) 

• Estuarine Island Ecosystem (EIE)  

• Marine Island Ecosystem (MIE) 

• Pajaro Valley Watershed (PVW) 

• River Dune Ecosystem (RDE)  

• Tidal Marsh Ecosystem (TME)  

• Vernal Pool Grassland (VPG)  

• Waterbird (WTB) 

 

 

Goals and objectives may be revised over time as learning happens or landscape conditions change. 
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Appendix B 
Survey Ranking Criteria 

The Complex selected nine criteria to help identify priority natural resource surveys. The criteria were 
selected (and adapted) by staff from a set of 24 criteria presented in the User’s Guide for a SMART 
Prioritization Tool’ (USFWS 2014). Staff also weighted criteria to represent the degree of importance or 
weight each should have in calculating a total survey score. The nine criteria are described below and 
include the original tool category (such as refuge priorities and management needs), original criteria ID 
(such as 1A, 1B, etc.) and associated weight assigned by staff (in parentheses).  

1. Refuge Priorities and Management Needs 

1A. Refuge Purpose (.127) 
Does the survey provide information to evaluate if the Complex is achieving its purpose(s)? 

Note: Surveys that provide information to either directly evaluate or serve as indicators of refuge 
purpose(s) can be considered as meeting this criterion. Refuge purposes are generally those defined 
under the Refuge’s founding legislation (Executive Order) or under ANILCA in Alaska. A survey 
addressing wilderness character addresses purpose for a refuge with proposed or designed wilderness.  

Example: Kodiak NWR was founded to protect the breeding and feeding grounds of brown bears. A 
brown bear survey directly relates to this purpose. 

1. No 
2. Yes 

1B. Links between Survey Information and Complex/Refuge Conservation Goals 
and Objectives (.164) 
What goals or objectives does the survey inform? The Complex work plan? A CCP? Other step-down 
management plan?  

1. Survey is not tied to a ‘measurable’ goal or objective (from any SF Complex plan) 

2. Addresses one or more ‘measurable’ CCP or refuge step-down plan (such as predator 
management plan or IPM plan) objectives or goals, but not tied to a Complex work plan goal or 
objective 

3. Addresses a Complex workplan goal or objective. The survey measure(s) will directly inform a 
SF Complex work plan goal or objective (the survey measure and the measure mentioned in a 
workplan goal or objective match) 

1D. Management Utility (Decision Support) for the Refuge (.161) 
Does the survey provide data for recurring management decisions, especially as part of an existing 
decision framework that is implemented on a regular basis? Surveys providing information to either 
directly evaluate or serve as indicators of high- priority management actions can be considered as earning 
a 3 or 4 rating for this criterion. 

1. No set application for the refuge 
2. May have management implications, but they are not explicitly defined 
3. Has management implications, but no current decision framework 

4. Part of an existing adaptive management decision framework 
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2. Partner Priorities and Management Needs 

2A. FWS Programs (.062) 
Does the survey provide information that directly contributes (meaning data is shared and utilized by the 
FWS) to evaluating the status and trends of resources that are a priority for another FWS regional or 
national program (e.g., Migratory Birds, Fisheries, Water Resources/Hydrology other than ESA 
species)? 

Example 1: North American Breeding Bird Survey, North American Amphibian Monitoring 
program, Mid-Winter Waterfowl Survey, and Circumpolar Biodiversity Monitoring Network are priority 
surveys for regional or national FWS programs. 

1. Does not address a management priority identified by a FWS regional or national program or 
initiative 

2. Addresses a management priority identified by 1 FWS regional or national program or initiative 
3. Addresses a management priority identified by 2 FWS regional or national programs or 

initiatives 
4. Addresses a management priority identified by ≥3 FWS regional or national programs or 

initiatives 

3. Ecological Applications 

3B. Refuge Processes (.096) 
Does the survey focus on an abiotic ecological process (e.g. fire, water temperature, climate) that is 
changing at a rate that is important to the refuge? 

1. No 

2. Yes, one significant ecological process 
3. Yes, two or more significant ecological processes 

4. Additional Legal Mandates 

4A. Listed Species or communities (.112) 
Is the objective of the survey a species or community federally listed under ESA, state listed (threatened 
or endangered only), ranked by the state’s natural heritage program (S1 or S2 rank only), globally ranked 
by NatureServe (G1 or G2 rank only), or globally listed on the IUCN Red List of Threatened Species 
(Critically Endangered, Endangered, or Vulnerable only)? 

1. Not state, federally, or globally ranked 

2. Yes, state listed or ranked by state’s natural heritage program 
3. Yes, globally listed by NatureServe or IUCN 

4. Yes, federally listed under the ESA as threatened or endangered 

5. Immediacy of Need 

5B. Threat (.121) 
Does the survey support decision-making to monitor and mitigate a known or suspected threat to 
refuge resources? 
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1. The survey does not directly relate to evaluating the status of a threat or effectiveness of 
management aimed at reducing a threat (such as invasive plant management or predator 
management) 

2. Yes, the survey assesses the status or supports decision making to address a Low threat 

3. Yes, the survey assesses the status or supports decision making to address a Medium threat 
4. Yes, the survey assesses the status or supports decision making to address a High or Very High 

threat 

6. Scope and Scale 

6A. Baseline Data (.110) 
Does the survey provide high-priority information that contributes to baseline data needs? 
Example: Inventories of species guilds (e.g., invertebrates, plants, reptiles) or abiotic parameters (soils, 
waters). A one-time baseline assessment of previously unknown information. 

1. No 
2. Yes 

6B. Survey Scope 
What proportion (%) of the species’, subspecies’, or communities’ (i.e., vegetation) geographic range under 
U.S. jurisdiction will be covered by the survey on the refuge? 

Note: Surveys of abiotic factors affecting these species or vegetation communities should also be 
considered for this criterion. Example 2: 60% of the wintering waterfowl in the Pacific Flyway use 
wetlands in the Central Valley of California including the San Luis NWRC. Monitoring water levels by 
reading staff gauges weekly from October to March in managed wetlands is an important abiotic survey 
to indicate if there are sufficient acres of suitable foraging habitat to support 60% of the wintering 
waterfowl. Because water is essential to maintain refuge wetlands for wintering waterfowl, “survey 
coverage” would equate to waterfowl population surveys and score 3. Example: 75% of Laysan Albatross 
population nest on Midway NWR. Conducting a survey to monitor the breeding population size on the 
refuge would cover >10% of the entire species’ population and score 3. 

1. Low: Survey covers <1% of the species’ or communities’ population/range 
2. Medium: Survey covers 1-10% of the species’ or communities’ population/range 
3. High: Survey covers ≥10% of the species’ or communities’ population/range 
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Appendix C  
Surveys Required by Permit 

Natural resource surveys required by permits issued to the Complex for wetland restoration activities. The 
surveys listed here do not inform refuge conservation goals and objectives. Surveys required by permit that 
also inform refuge conservation goals and objectives are listed in tables 4-10, as identified by a footnote. 
Additional information about the permit surveys below, such as start and end years, are in PRIMR. 
 
Refuge  Target 

ID1 
PRIMR Survey Name PRIMR Survey ID PRIMR 

Survey Type2 
Permitting 
Agency3 

Don Edwards San Francisco Bay National Wildlife Refuge (N = 10 surveys) 

SFB TME Bair Island Restoration Project : 
Habitat Development Monitoring 
(aerial imagery) 

FF08RSFB00-039 M BCDC, RWCQB 

SFB TME Bair Island Restoration Project: 
Marsh Morphology Monitoring 
(aerial imagery) 

FF08RSFB00-040 M BCDC, RWCQB 

SFB TME Bair Island Restoration Project: 
Secretive Marsh Bird Survey 

FF08RSFB00-041 M BCDC, RWCQB 

SFB TME Bair Island Restoration Project: 
Salt Marsh Harvest Mouse Survey 

FF08RSFB00-042 M BCDC, RWCQB 

SFB TME Bair Island Restoration Project: 
Vegetation Monitoring 

FF08RSFB00-043 M BCDC, RWCQB 

SFB TME Experimental Methods to Enhance 
and Restore Tidal Marsh‐upland 
Transition Zone Habitats 

FF08RSFB00-045 CR BCDC, RWQCB 

SFB TME LaRiviere Monitoring Survey 
(FLAP project): photo points 

FF08RSFB00-047 M RWQCB, BCDC 

SFB TME LaRiviere Monitoring Survey 
(FLAP project): sediment 

FF08RSFB00-049 M RWQCB, BCDC 

SFB TME Water Quality Monitoring for 
RWQCB Permit for South Bay Salt 
Pond Restoration Project 

FF08RSFB00-021 M RWQCB 

SFB WTB Using Biosentinels to Monitor 
Effects of Wetland Restoration for 
the South Bay Salt Pond 
Restoration Project 

FF08RSFB00-063 CM BCDC, RWQCB 

San Pablo Bay National Wildlife Refuge (N = 24 surveys) 

SNP TME Cullinan Ranch: Aerial or Satellite 
Photo Monitoring 

FF08RSNP00-026  CM  

SNP TME Cullinan Ranch: Field Photo 
Monitoring 

FF08RSNP00-032 M  

SNP TME Cullinan Ranch: Fish Surveys FF08RSNP00-028 CM  

SNP TME Cullinan Ranch: Ridgway’s Rail FF08RSNP00-029 M  



 

San Francisco NWR Complex IMP  
59 

Appendix C 

 

Refuge  Target 
ID1 

PRIMR Survey Name PRIMR Survey ID PRIMR 
Survey Type2 

Permitting 
Agency3 

SNP TME Cullinan Ranch: Salt Marsh 
Harvest Mouse 

FF08RSNP00-061 M  

SNP TME Cullinan Ranch: Tidal Channel 
Evolution (Ducks Unlimited) 

FF08RSNP00-030 CM  

SNP TME Cullinan Ranch: Vegetation 
Assessment 

FF08RSNP00-027 CM  

SNP TME Dickson: Aerial or Satellite Photo 
Monitoring for Plant Communities 

FF08RSNP00-039 CM BCDC, RWQCB 

SNP TME Dickson: Aerial or Satellite Photo 
Monitoring for Tidal Channel 
Development 

FF08RSNP00-040 CM BCDC, RWQCB 

SNP TME Dickson: Birds FF08RSNP00-042 CM BCDC, RWQCB 

SNP TME Dickson: Field Photo Monitoring FF08RSNP00-038 CM BCDC, RWQCB 

SNP TME Dickson: Methyl Mercury FF08RSNP00-041 CM BCDC, RWQCB 

SNP TME Dickson: Salt Marsh Harvest 
Mouse 

FF08RSNP00-045 M  

SNP TME Dickson: Seasonal Wetlands 
Assessment 

FF08RSNP00-044 CM BCDC, RWQCB 

SNP TME Dickson: Sedimentation FF08RSNP00-037 CM BCDC, RWQCB 

SNP TME Dickson: Vegetation Assessment FF08RSNP00-043 CM BCDC, RWQCB 

SNP TME Sonoma Creek Marsh: Channel 
Geometry 

FF08RSNP00-024 CM BCDC 

SNP TME Sonoma Creek: Aerial or Satellite 
Photo Monitoring 

FF08RSNP00-051 M  

SNP TME Sonoma Creek: Field Photo 
Monitoring 

FF08RSNP00-054 M BCDC, RWQCB 

SNP TME Sonoma Creek: Marsh 
Transgression 

FF08RSNP00-056 M  

SNP TME Sonoma Creek: Salt Marsh Harvest 
Mouse 

FF08RSNP00-058 M  

SNP WTB Cullinan Ranch: Waterbird 
Surveys 

FF08RSNP00-062 CM BCDC, RWCQB 

SNP WTB Dickson: Waterbird Surveys FF08RSNP00-063 CM BCDC, RWQCB 

SNP WTB Sonoma Creek: Waterbird Surveys FF08RSNP00-064 M BCDC, RWQCB 

1. Refuge. Don Edwards San Francisco Bay National Wildlife Refuge (SFB), San Pablo Bay National Wildlife Refuge (SNP). 

2. Ecosystem Target ID: CDE = Coastal Dune Ecosystem, EIE = Estuarine Island Ecosystem, MIE = Marine Island 
Ecosystem, PVW = Pajaro River Watershed, RDE = Riverine Dune Ecosystem, TME = Tidal Marsh Ecosystem, VPG = 
Vernal Pool Grassland, WTB = Waterbirds 

3. Survey types: Inventory (I), Cooperative Baseline (CB), Monitoring to Inform Management (M), Cooperative Monitoring 
to Inform Management (CM), Research (R), and Cooperative Research (CR)  

4. Permitting Agency: BCDC = San Francisco Bay Conservation and Development Commission, RWQCB = San Francisco 
Bay Regional Water Quality Control Board. If cell is blank, refuge needs to identify the agency that issued a permit, 
blank = not provided by refuge staff 
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Appendix D 
Appendix of “Other” Surveys  

These surveys are conducted by Complex staff or partners but do not directly tie to conservation goals 
and objectives nor are they required by a permit; and the capacity to conduct the survey will be difficult 
to secure beyond what is available to conduct tier 1 surveys or meet existing permit requirements for 
monitoring. These surveys are all classified as ‘future’: surveys that are not likely to be conducted by 
Complex staff during the span of the IMP unless additional resources are secured.  
 

Target ID PRIMR Survey Name PRIMR Survey ID PRIMR  
Survey Type 

Antioch Dunes NWR (N = 2) 

RDE Dune Restoration Monitoring FF08RATD00-009 CM 

RDE Herpetology Inventory FF08RATD00-010 CI 

Farallon NWR (N = 28) 

MIE Aerial Photographic Surveys: common murre, Brandt’s 
cormorant, double-crested cormorant 

FF08RFRL00-020 CB 

MIE Bat Roost Survey FF08RFRL00-022 CB 

MIE Brandt’s Cormorant Diet FF08RFRL00-023 CB 

MIE Brandt’s Cormorant Reproductive Performance FF08RFRL00-024 CB 

MIE California Gull Breeding Population Size FF08RFRL00-027 CB 

MIE Cassin’s Auklet Chick Diet FF08RFRL00-029 CB 

MIE Cassin’s Auklet Known Age Reproductive Performance FF08RFRL00-030 CB 

MIE Common Murre Chick Diet FF08RFRL00-032 CB 

MIE Common Murre Reproductive Performance FF08RFRL00-033 CB 

MIE Double-Crested Cormorant Population Size FF08RFRL00-035 CB 

MIE Elephant Seal Breeding Population and Reproductive 
Performance Monitoring 

FF08RFRL00-011 CB 

MIE Landbird Migration FF08RFRL00-036 CB 

MIE House Mouse Population Inventory FF08RFRL00-038 CI 

MIE Northern Fur Seal Breeding Population Size and Tag 
Reading 

FF08RFRL00-013 CB 

MIE Pelagic Cormorant Reproductive Performance FF08RFRL00-039 CB 

MIE Pigeon Guillemot Chick Diet FF08RFRL00-040 CB 

MIE Pigeon Guillemot Population Size FF08RFRL00-041 CB 

MIE Pigeon Guillemot Reproductive Performance FF08RFRL00-042 CB 

MIE Pigeon Guillemot Wintering Range Study (Global 
Location Sensing tags) 

FF08RFRL00-043 CR 

MIE Rhinoceros Auklet Chick Diet FF08RFRL00-044 CB 

MIE Rhinoceros Auklet Wintering Range Study (Global 
Location Sensing tags) 

FF08RFRL00-046 CR 

MIE Shorebird Occurrence FF08RFRL00-047 CB 
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Target ID PRIMR Survey Name PRIMR Survey ID PRIMR  
Survey Type 

MIE Statewide Aerial Steller Sea Lion Surveys FF08RFRL00-056 CB 

MIE Tufted Puffin Population Size FF08RFRL00-048 CB 

MIE Western Gull Foraging Ecology  FF08RFRL00-050 R 

MIE Western Gull Population Size FF08RFRL00-051 CB 

MIE Western Gull Reproductive Performance FF08RFRL00-052 CB 

MIE White Shark Research at Southeast Farallon Island FF08RFRL00-006 R 

Don Edwards San Francisco Bay NWR (N = 10) 

TME Harbor Seal Survey FF08RSFB00-016 CB 

TME Monitoring the Response of Fish Communities to Salt 
Pond Restoration 

FF08RSFB00-033 CM 

TME Salt Marsh Harvest Mouse Survey FF08RSFB00-018 BM 

TME Tidal Marsh Bird Surveys FF08RSFB00-053 CB 

TME Tidal Marsh Elevation and Vegetation Inventory FF08RSFB00-054 I 

VPG Burrowing Owl Monitoring3 FF08RSFB00-030 CM 

WTB Breeding Bird Survey FF08RSFB00-059 CB 

WTB Christmas Bird Count FF08RSFB00-060 CB 

WTB Western Snowy Plover Monthly Population Counts FF08RSFB00-004 CM 

WTB Western Snowy Plover Nest Monitoring FF08RSFB00-005 CM 

Salinas River NWR (N = 2 surveys) 

CDE Salinas River Fish Inventory FF08RSLN00-008 CI 

CDE Range-Wide Western Snowy Plover Window Surveys FF08RSLN00-004 CM 

San Pablo Bay NWR (N = 11 surveys) 

TME Skaggs Island: Breeding Raptor Survey FF08RSNP00-013 CM 

TME North Parcel: Bird Survey FF08RSNP00-047 CM 

TME North Parcel: Grassland Vegetation Survey FF08RSNP00-046 CM 

TME Marsh Elevation Monitoring: Sediment Elevation Tables FF08RSNP00-018 CM 

TME Dickson: Marsh Mound Erosion Study FF08RSNP00-050 CR 

TME Mosquito Monitoring FF08RSNP00-059 CM 

TME Skaggs Island: Wintering and Migratory Raptor Survey FF08RSNP00-014 CB 

TME Salt Marsh Harvest Mouse Genetic Survey FF08RSNP00-048 R 

TME Salt Marsh Harvest Mouse Survey FF08RSNP00-007 M 

TME Tidal Marsh Bird Surveys FF08RSNP00-052 CB 

WTB Skaggs Island: Heron and Egret Nest Monitoring FF08RSNP00-012 CM 
1Conservation targets of the San Francisco Bay National Wildlife Refuge Complex: RDE = River Dune Ecosystem, MIE = Marine 
Island Ecosystem, TME = Tidal Marsh Ecosystem, VPG = Vernal Pool Grasslands, WTB = Waterbirds, CDE = Coastal Dune 
Ecosystem 
2 Title of the survey in the PRIMR database and its corresponding survey type: Inventory (I), Cooperative Baseline (CB), 
Monitoring to Inform Management (M), Cooperative Monitoring to Inform Management (CM), Research (R), and Cooperative 
Research (CR) 
3This survey is called out in a long-term monitoring plan associated with the Complex. 

 

 



 

Sa
n 

Fr
an

ci
sc

o 
N

W
R 

Co
m

pl
ex

 IM
P 

 62
 

Ap
pe

nd
ix

 E
 

 

A
pp

en
di

x 
E 

S
u

rv
ey

 T
im

in
g 

S
ch

ed
ul

e 
of

 t
ie

r 
1 

su
rv

ey
s 

at
 t

he
 S

an
 F

ra
nc

is
co

 B
ay

 N
at

io
na

l W
ild

lif
e 

R
ef

ug
e 

C
om

pl
ex

. 
 R

ef
ug

e1  
T

ar
ge

t 
ID

2 
P

R
IM

R
 S

ur
ve

y 
N

am
e 

P
R

IM
R

 S
ur

ve
y 

ID
 

Ja
n

 
F

eb
 

M
ar

 
A

pr
il

 
M

ay
 

Ju
n

 
Ju

ly
 

A
ug

 
Se

pt
 

O
ct

 
N

ov
 

D
ec

 

A
T

D
 

R
D

E
 

V
eg

et
at

io
n 

M
on

it
or

in
g:

 A
nt

io
ch

 
D

un
es

 N
W

R
 

F
F

08
R

A
T

D
00

-0
06

 
 

 
 

 
 

 
 

 
 

 
 

 

A
T

D
 

R
D

E
 

L
an

ge
’s

 M
et

al
m

ar
k 

B
ut

te
rf

ly
 

S
ur

ve
y 

 

F
F

08
R

A
T

D
00

-0
02

 
 

 
 

 
 

 
 

 
 

 
 

 

A
T

D
 

R
D

E
 

L
an

ge
’s

 M
et

al
m

ar
k 

P
up

ae
 

R
el

ea
se

 S
uc

ce
ss

 S
ur

ve
y 

F
F

08
R

A
T

D
00

-0
12

 
 

 
 

 
 

 
 

 
 

 
 

 

E
L

S
 

P
V

W
 

P
on

d 
H

yd
ro

lo
gy

 S
ur

ve
y:

 E
lli

co
tt

 
S

lo
ug

h 
N

W
R

 
F

F
08

R
E

L
S

00
-0

07
 

 
 

 
 

 
 

 
 

 
 

 
 

E
L

S
 

P
V

W
 

S
al

am
an

de
r 

P
op

ul
at

io
n 

D
yn

am
ic

s:
 

E
lli

co
tt

 S
lo

ug
h 

N
W

R
 

F
F

08
R

E
L

S
00

-0
09

 
 

 
 

 
 

 
 

 
 

 
 

 

E
L

S
 

P
V

W
 

L
an

dc
ov

er
 S

ur
ve

y:
 w

oo
dl

an
d 

an
d 

gr
as

sl
an

d 
F

F
08

R
E

L
S

00
-0

10
 

 
 

 
 

 
 

 
 

 
 

 
 

E
L

S
 

P
V

W
 

V
eg

et
at

io
n 

M
on

it
or

in
g:

 E
lli

co
tt

 
S

lo
ug

h 
N

W
R

 
 

F
F

08
R

E
L

S
00

-0
06

 
 

 
 

 
 

 
 

 
 

 
 

 

E
L

S
 

P
V

W
 

D
ip

ne
t 

S
ur

ve
y:

 s
pe

ci
al

 s
ta

tu
s 

am
ph

ib
ia

n 
su

rv
ey

 
F

F
08

R
E

L
S

00
-0

05
 

 
 

 
 

 
 

 
 

 
 

 
 

E
L

S
 

P
V

W
 

V
is

ua
l E

nc
ou

nt
er

 S
ur

ve
y:

 s
pe

ci
al

 
st

at
us

 a
m

ph
ib

ia
n 

sp
ec

ie
s 

F
F

08
R

E
L

S
00

-0
04

 
 

 
 

 
 

 
 

 
 

 
 

 

F
R

L
 

M
IE

 
A

sh
y 

an
d 

L
ea

ch
’s

 s
to

rm
-p

et
re

l 
R

ep
ro

du
ct

iv
e 

P
er

fo
rm

an
ce

 S
ur

ve
y 

F
F

08
R

F
R

L
00

-0
21

 
 

 
 

 
 

 
 

 
 

 
 

 

F
R

L
 

M
IE

 
A

rb
or

ea
l S

al
am

an
de

r 
L

on
g 

T
er

m
 

M
on

it
or

in
g 

F
F

08
R

F
R

L
00

-0
07

 
 

 
 

 
 

 
 

 
 

 
 

 



 

Sa
n 

Fr
an

ci
sc

o 
N

W
R 

Co
m

pl
ex

 IM
P 

 63
 

Ap
pe

nd
ix

 E
 

 R
ef

ug
e1  

T
ar

ge
t 

ID
2 

P
R

IM
R

 S
ur

ve
y 

N
am

e 
P

R
IM

R
 S

ur
ve

y 
ID

 
Ja

n
 

F
eb

 
M

ar
 

A
pr

il
 

M
ay

 
Ju

n
 

Ju
ly

 
A

ug
 

Se
pt

 
O

ct
 

N
ov

 
D

ec
 

F
R

L
 

M
IE

 
B

ra
nd

t’
s 

C
or

m
or

an
t,

 P
el

ag
ic

 
C

or
m

or
an

t,
 a

nd
 C

om
m

on
 M

ur
re

 
P

op
ul

at
io

n 
S

iz
e 

F
F

08
R

F
R

L
00

-0
25

 
 

 
 

 
 

 
 

 
 

 
 

 

F
R

L
 

M
IE

 
C

ap
tu

re
-r

ec
ap

tu
re

 o
f A

sh
y 

an
d 

L
ea

ch
’s

 S
to

rm
-P

et
re

ls
 

F
F

08
R

F
R

L
00

-0
04

 
 

 
 

 
 

 
 

 
 

 
 

 

F
R

L
 

M
IE

 
N

on
-n

at
iv

e 
S

m
al

l M
am

m
al

 
P

re
se

nc
e-

ab
se

nc
e 

S
ur

ve
ys

 
F

F
08

R
F

R
L

00
-0

37
 

 
 

 
 

 
 

 
 

 
 

 
 

F
R

L
 

M
IE

 
B

ur
ro

w
in

g 
O

w
l P

op
ul

at
io

n 
M

on
it

or
in

g 
F

F
08

R
F

R
L

00
-0

26
 

 
 

 
 

 
 

 
 

 
 

 
 

F
R

L
 

M
IE

 
V

eg
et

at
io

n 
M

on
it

or
in

g:
 F

ar
al

lo
n 

Is
la

nd
s 

N
W

R
 

F
F

08
R

F
R

L
00

-0
49

 
 

 
 

 
 

 
 

 
 

 
 

 

F
R

L
 

M
IE

 
C

as
si

n’
s 

A
uk

le
t 

R
ep

ro
du

ct
iv

e 
P

er
fo

rm
an

ce
 

F
F

08
R

F
R

L
00

-0
31

 
 

 
 

 
 

 
 

 
 

 
 

 

F
R

L
 

M
IE

 
R

hi
no

ce
ro

s 
A

uk
le

t 
R

ep
ro

du
ct

iv
e 

P
er

fo
rm

an
ce

 
F

F
08

R
F

R
L

00
-0

45
 

 
 

 
 

 
 

 
 

 
 

 
 

F
R

L
 

M
IE

 
W

ee
kl

y 
P

in
ni

pe
d 

C
en

su
s 

 
F

F
08

R
F

R
L

00
-0

12
 

 
 

 
 

 
 

 
 

 
 

 
 

F
R

L
 

M
IE

 
C

as
si

n’
s 

A
uk

le
t 

an
d 

R
hi

no
ce

ro
s 

A
uk

le
t 

C
ap

tu
re

-R
ec

ap
tu

re
 S

ur
ve

y 
F

F
08

R
F

R
L

00
-0

28
 

 
 

 
 

 
 

 
 

 
 

 
 

F
R

L
 

M
IE

 
F

ar
al

lo
n 

C
am

el
 C

ri
ck

et
 S

ur
ve

y 
F

F
08

R
F

R
L

00
-0

34
 

 
 

 
 

 
 

 
 

 
 

 
 

F
R

L
 

T
ar

ge
t 

ID
1  

P
R

IM
R

 S
ur

ve
y 

N
am

e 
P

R
IM

R
 S

ur
ve

y 
ID

 
Ja

n 
F

eb
 

M
ar

 
A

pr
il 

M
ay

 
Ju

n 
Ju

ly
 

A
ug

 
S

ep
t 

O
ct

 
N

ov
 

D
ec

 

M
R

I 
E

IE
 

In
va

si
ve

 P
la

nt
 I

nv
en

to
ry

: M
ar

in
 

Is
la

nd
s 

N
W

R
 

F
F

08
R

M
R

I0
0-

00
3 

 
 

 
 

 
 

 
 

 
 

 
 

M
R

I 
E

IE
 

V
eg

et
at

io
n 

M
on

it
or

in
g:

 M
ar

in
 

Is
la

nd
s 

N
W

R
 

F
F

08
R

M
R

I0
0-

00
4 

 
 

 
 

 
 

 
 

 
 

 
 

M
R

I 
W

T
B

 
P

re
da

to
r 

M
an

ag
em

en
t 

E
ff

ec
ti

ve
ne

ss
 S

ur
ve

y:
 M

ar
in

 
Is

la
nd

s 
N

W
R

 

F
F

08
R

M
R

I0
0-

00
8 

 
 

 
 

 
 

 
 

 
 

 
 

M
R

I 
W

T
B

 
M

ar
in

 I
sl

an
ds

: C
ol

on
ia

l N
es

ti
ng

 
W

at
er

bi
rd

 S
ur

ve
y 

F
F

08
R

M
R

I0
0-

00
2 

 
 

 
 

 
 

 
 

 
 

 
 

S
F

B
 

T
M

E
 

S
ec

re
ti

ve
 M

ar
sh

 B
ir

d 
S

ur
ve

y:
 

D
on

 E
dw

ar
ds

 S
an

 F
ra

nc
is

co
 B

ay
 

an
d 

S
an

 P
ab

lo
 B

ay
 N

W
R

s 

F
F

08
R

S
F

B
00

-0
52

 
 

 
 

 
 

 
 

 
 

 
 

 



 

Sa
n 

Fr
an

ci
sc

o 
N

W
R 

Co
m

pl
ex

 IM
P 

 64
 

Ap
pe

nd
ix

 E
 

 R
ef

ug
e1  

T
ar

ge
t 

ID
2 

P
R

IM
R

 S
ur

ve
y 

N
am

e 
P

R
IM

R
 S

ur
ve

y 
ID

 
Ja

n
 

F
eb

 
M

ar
 

A
pr

il
 

M
ay

 
Ju

n
 

Ju
ly

 
A

ug
 

Se
pt

 
O

ct
 

N
ov

 
D

ec
 

S
F

B
 

T
M

E
 

In
va

si
ve

 S
pa

rt
in

a 
S

ur
ve

y 
 

F
F

08
R

S
F

B
00

-0
46

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

T
M

E
 

H
ab

it
at

 E
vo

lu
ti

on
 M

ap
pi

ng
 

P
ro

je
ct

 (H
E

M
P

)  
F

F
08

R
S

F
B

00
-0

44
 

 
 

 
 

 
 

 
 

 
 

 
 

S
F

B
 

T
M

E
 

L
a 

R
iv

ie
re

 M
on

it
or

in
g 

Su
rv

ey
 

(F
L

A
P

 P
ro

je
ct

): 
ve

ge
ta

ti
on

 s
ur

ve
y 

F
F

08
R

S
F

B
00

-0
48

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

T
M

E
 

B
ai

r 
Is

la
nd

 R
es

to
ra

ti
on

 P
ro

je
ct

: 
ec

ot
on

e 
ve

ge
ta

ti
on

 c
om

po
si

ti
on

 
su

rv
ey

 

F
F

08
R

S
F

B
00

-0
65

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

T
M

E
 

W
ee

d 
In

ve
nt

or
y 

an
d 

M
on

it
or

in
g 

 
F

F
08

R
S

F
B

00
-0

17
 

 
 

 
 

 
 

 
 

 
 

 
 

S
F

B
 

T
M

E
 

W
es

te
rn

 S
no

w
y 

P
lo

ve
r 

W
in

do
w

 
S

ur
ve

y 
F

F
08

R
S

F
B

00
-0

10
 

 
 

 
 

 
 

 
 

 
 

 
 

S
F

B
 

V
P

G
 

V
er

na
l P

oo
l V

eg
et

at
io

n 
S

ur
ve

y 
(2

01
2-

cu
rr

en
t)

 
F

F
08

R
S

F
B

00
-0

24
 

 
 

 
 

 
 

 
 

 
 

 
 

S
F

B
 

V
P

G
 

N
at

iv
e 

P
la

nt
 R

es
to

ra
ti

on
 S

uc
ce

ss
 

S
ur

ve
y 

F
F

08
R

S
F

B
00

-0
26

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

V
P

G
 

V
er

na
l P

oo
l H

yd
ro

pe
ri

od
 S

ur
ve

y 
F

F
08

R
S

F
B

00
-0

27
 

 
 

 
 

 
 

 
 

 
 

 
 

S
F

B
 

V
P

G
 

R
es

id
ua

l D
ry

 M
at

te
r 

(R
D

M
) 

S
ur

ve
y 

F
F

08
R

S
F

B
00

-0
15

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

V
P

G
 

C
al

if
or

ni
a 

T
ig

er
 a

nd
 S

al
am

an
de

r 
an

d 
V

er
na

l P
oo

l T
ad

po
le

 S
hr

im
p 

S
ur

ve
y 

F
F

08
R

S
F

B
00

-0
28

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

V
P

G
 

S
um

m
er

 V
eg

et
at

io
n 

Su
rv

ey
 

F
F

08
R

S
F

B
00

-0
29

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

W
T

B
 

M
an

ag
ed

 a
nd

 S
al

t 
P

on
d 

W
at

er
bi

rd
 S

ur
ve

y 
F

F
08

R
S

F
B

00
-0

08
 

 
 

 
 

 
 

 
 

 
 

 
 

S
F

B
 

W
T

B
 

M
id

-W
in

te
r 

W
at

er
fo

w
l S

ur
ve

y 
 

F
F

08
R

S
F

B
00

-0
06

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

W
T

B
 

M
an

ag
ed

 P
on

ds
: W

at
er

 M
on

it
or

in
g 

F
F

08
R

S
F

B
00

-0
61

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

W
T

B
 

A
vi

an
 P

re
da

to
r 

S
ur

ve
y 

F
F

08
R

S
F

B
00

-0
58

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

W
T

B
 

P
ac

if
ic

 F
ly

w
ay

 M
ig

ra
to

ry
 

S
ho

re
bi

rd
 P

ro
je

ct
 

F
F

08
R

S
F

B
00

-0
09

 
 

 
 

 
 

 
 

 
 

 
 

 

S
F

B
 

W
T

B
 

M
an

ag
ed

 P
on

ds
: V

eg
et

at
io

n 
M

on
it

or
in

g 
F

F
08

R
S

F
B

00
-0

64
 

 
 

 
 

 
 

 
 

 
 

 
 



 

Sa
n 

Fr
an

ci
sc

o 
N

W
R 

Co
m

pl
ex

 IM
P 

 65
 

Ap
pe

nd
ix

 E
 

 R
ef

ug
e1  

T
ar

ge
t 

ID
2 

P
R

IM
R

 S
ur

ve
y 

N
am

e 
P

R
IM

R
 S

ur
ve

y 
ID

 
Ja

n
 

F
eb

 
M

ar
 

A
pr

il
 

M
ay

 
Ju

n
 

Ju
ly

 
A

ug
 

Se
pt

 
O

ct
 

N
ov

 
D

ec
 

S
F

B
 

W
T

B
 

C
ol

on
ia

l W
at

er
bi

rd
 B

re
ed

in
g 

S
ea

so
n 

S
ur

ve
ys

 
F

F
08

R
S

F
B

00
-0

07
 

 
 

 
 

 
 

 
 

 
 

 
 

S
F

B
 

W
T

B
, T

M
E

 
A

vi
an

 P
re

da
to

r 
N

es
t 

Su
rv

ey
 

 
F

F
08

R
S

F
B

00
-0

57
 

 
 

 
 

 
 

 
 

 
 

 
 

S
F

B
 

W
T

B
, T

M
E

 
P

re
da

to
r 

M
an

ag
em

en
t 

E
ff

ec
ti

ve
ne

ss
 S

ur
ve

y:
 D

on
 

E
dw

ar
ds

 S
an

 F
ra

nc
is

co
 B

ay
 N

W
R

 

F
F

08
R

S
F

B
00

-0
62

 
 

 
 

 
 

 
 

 
 

 
 

 

S
L

R
 

C
D

E
 

C
oa

st
al

 D
un

e 
V

eg
et

at
io

n 
S

ur
ve

y:
 

S
al

in
as

 R
iv

er
 N

W
R

 
F

F
08

R
S

L
N

00
-0

05
 

 
 

 
 

 
 

 
 

 
 

 
 

S
L

R
 

C
D

E
 

W
es

te
rn

 S
no

w
y 

P
lo

ve
r 

P
ro

du
ct

iv
it

y 
Su

rv
ey

 
F

F
08

R
S

L
N

00
-0

02
 

 
 

 
 

 
 

 
 

 
 

 
 

S
L

R
 

C
D

E
 

S
m

it
h’

s 
B

lu
e 

B
ut

te
rf

ly
 S

ur
ve

y 
F

F
08

R
S

L
N

00
-0

06
 

 
 

 
 

 
 

 
 

 
 

 
 

S
N

P
 

T
M

E
 

S
ec

re
ti

ve
 M

ar
sh

 B
ir

d 
S

ur
ve

y:
 

D
on

 E
dw

ar
ds

 S
an

 F
ra

nc
is

co
 B

ay
 

an
d 

S
an

 P
ab

lo
 B

ay
 N

W
R

s 

F
F

08
R

S
N

P
00

-0
49

 
 

 
 

 
 

 
 

 
 

 
 

 

S
N

P
 

T
M

E
 

S
al

t 
M

ar
sh

 E
xt

en
t 

M
on

it
or

in
g 

 
F

F
08

R
S

N
P

00
-0

65
 

 
 

 
 

 
 

 
 

 
 

 
 

S
N

P
 

T
M

E
 

S
on

om
a 

C
re

ek
: S

ed
im

en
t 

A
cc

re
ti

on
 S

ur
ve

ys
 

F
F

08
R

S
N

P
00

-0
55

 
 

 
 

 
 

 
 

 
 

 
 

 

S
N

P
 

T
M

E
 

In
va

si
ve

 S
pa

rt
in

a 
S

ur
ve

y 
 

F
F

08
R

S
N

P
00

-0
05

 
 

 
 

 
 

 
 

 
 

 
 

 

S
N

P
 

T
M

E
 

T
id

al
 M

ar
sh

 T
ra

ns
it

io
n 

Z
on

e 
N

at
iv

e 
P

la
nt

 R
es

to
ra

ti
on

 
M

on
it

or
in

g 

F
F

08
R

S
N

P
00

-0
16

 
 

 
 

 
 

 
 

 
 

 
 

 

S
N

P
 

T
M

E
 

L
ep

id
iu

m
 L

at
if

ol
iu

m
 M

on
it

or
in

g:
 

S
an

 P
ab

lo
 B

ay
 N

W
R

 
F

F
08

R
S

N
P

00
-0

33
 

 
 

 
 

 
 

 
 

 
 

 
 

S
N

P
 

W
T

B
 

S
an

 F
ra

nc
is

co
 B

ay
 M

id
-W

in
te

r 
W

at
er

fo
w

l S
ur

ve
y 

F
F

08
R

S
N

P
00

-0
11

 
 

 
 

 
 

 
 

 
 

 
 

 

S
N

P
 

W
T

B
 

P
ac

if
ic

 F
ly

w
ay

 M
ig

ra
to

ry
 

S
ho

re
bi

rd
 P

ro
je

ct
 

F
F

08
R

S
N

P
00

-0
06

 
 

 
 

 
 

 
 

 
 

 
 

 

1.
 

N
at

io
na

l W
ild

lif
e 

R
ef

ug
e 

co
de

s:
 A

T
D

= 
A

nt
io

ch
 D

un
es

, S
F

B
 =

 D
on

 E
dw

ar
ds

 S
an

 F
ra

nc
is

co
 B

ay
, E

L
S 

= 
E

lli
co

tt
 S

lo
ug

h,
 F

R
L

 =
 F

ar
al

lo
n 

Is
la

nd
s,

 M
R

I 
= 

M
ar

in
 I

sl
an

ds
, S

L
R

 =
 

S
al

in
as

 R
iv

er
, S

N
P

 =
 S

an
 P

ab
lo

 
2.

 
E

co
sy

st
em

 T
ar

ge
t 

co
de

s:
 T

M
E

 =
 T

id
al

 M
ar

sh
 E

co
sy

st
em

 C
od

es
, M

IE
 =

 M
ar

in
e 

Is
la

nd
 E

co
sy

st
em

, E
IE

 =
 E

st
ua

ri
ne

 is
la

nd
 E

co
sy

st
em

, V
P

G
 =

 V
er

na
l P

oo
l G

ra
ss

la
nd

, P
V

W
 =

 
P

aj
ar

o 
R

iv
er

 W
at

er
sh

ed
, C

D
E

 =
 C

oa
st

al
 D

un
e 

E
co

sy
st

em
, R

D
E

 =
 R

iv
er

 D
un

e 
E

co
sy

st
em

, W
T

B
 =

 W
at

er
bi

rd
s 



 

Sa
n 

Fr
an

ci
sc

o 
N

W
R 

Co
m

pl
ex

 IM
P 

 66
 

Ap
pe

nd
ix

 E
 

  N
um

be
r 

of
 n

at
ur

al
 r

es
ou

rc
e 

su
rv

ey
s 

co
nd

uc
te

d 
by

 m
on

th
 a

t 
th

e 
S

an
 F

ra
nc

is
co

 B
ay

 N
at

io
na

l W
ild

lif
e 

R
ef

ug
e 

C
om

pl
ex

  
  





 

San Francisco NWR Complex IMP  
67 

References 

 

References 

The Conservation Measures Partnership. (2013). Open Standards for the Practice of Conservation, version 3.0.  

[USFWS] U.S. Fish and Wildlife Service. (2013a). How to develop survey protocols, a handbook (Version 
1.0). U.S. Department of the Interior, Fish and Wildlife Service, National Wildlife Refuge 
System, Natural Resource Program Center, Fort Collins, CO. 

[USFWS] U.S. Fish and Wildlife Service. (2013b). Policy 701 FW 2. Inventory and Monitoring in the 
National Wildlife Refuge System. Washington, D.C.: USDI, Fish and Wildlife Service. 

[USFWS] U.S. Fish & Wildlife Service. (2014). A User’s Guide for a SMART Survey Prioritization Tool 
(Draft Version 2.1, January 2014). U.S. Department of the Interior, Fish and Wildlife Service, 
National Wildlife Refuge System, Natural Resource Program Center, Fort Collins, CO. 

[USFWS] U.S. Fish and Wildlife Service. (2019). Natural Resource Management Plan for the San 
Francisco Bay National Wildlife Refuge Complex. National Wildlife Refuge System, Pacific 
Southwest Region, Sacramento, CA.  


	Conservation Planning Context
	2.1 Development of Comprehensive List of Surveys
	2.2 Survey Status
	2.3 Prioritizing Surveys
	2.4 Storing Survey Data in PRIMR
	2.5 Storing Survey Information in ServCat
	3.1 Survey Summary Tables: Tables 4-10
	3.2 Survey Narratives
	1. Refuge Priorities and Management Needs
	2. Partner Priorities and Management Needs
	3. Ecological Applications
	4. Additional Legal Mandates
	5. Immediacy of Need
	6. Scope and Scale

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage 40

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 40

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on '[Press Quality]'] Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





