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Chapter 1. Purpose of and Need for Action 

1.1 Introduction 

This environmental assessment (EA) evaluates the environmental effects of three alternatives for 
managing the Butte Sink, Willow Creek-Lurline, and North Central Valley Wildlife Management 
Areas (WMAs), which are part of the Sacramento National Wildlife Refuge Complex (Sacramento 
Complex). This EA will be used by the U.S. Fish and Wildlife Service (Service or USFWS) to so-
licit public involvement in the refuge planning process and to determine whether the implementa-
tion of the Comprehensive Conservation Plan (CCP) would have a significant effect on the quality 
of the human environment. This EA is part of the Service's decision making process in accordance 
with the National Environmental Policy Act (NEPA) (42 U.S.C. 4321-4347), as amended, and im-
plementing regulations. 

CCPs and the associated EAs have been previously completed for the refuges within the Sacra-
mento Complex. The Final CCP and EA for the Sacramento River National Wildlife Refuge were 
completed in June 2005. The Final CCP and EA for the Sacramento, Delevan, Colusa, and Sutter 
National Wildlife Refuges were completed in March 2009.  

1.2 Proposed Action 

The Service proposes to implement Alternative C as the CCP for the Butte Sink, Willow Creek-
Lurline and North Central Valley WMAs, as described in this EA.  

The Service examined a range of management alternatives. Specific details regarding the pre-
ferred alternative and the other alternatives that were evaluated are provided in Chapter 2. Of 
these, Alternative C represents the Service’s preferred alternative. However, the final decision 
can be any of the alternatives, and may reflect a modification of certain elements of any alterna-
tive based on consideration of public comment. The preferred alternative is described in more de-
tail in Chapter 4 of the CCP.  

1.3 Purpose of and Need for the Comprehensive Conservation Plan 

The development of a CCP provides guidance for conducting general refuge operations, wildlife 
and habitat management, habitat enhancement and restoration; and visitor services on Service-
owned lands. The CCP is intended to ensure that management actions are consistent with the 
purposes for which the WMAs were established, the mandates of the Refuge System, and the 
Refuges’ goals and objectives. The purpose of this CCP is to describe the desired future conditions 
of the Butte Sink, Willow Creek-Lurline and North Central Valley WMAs over the next 15 years 
and provide guidance for achieving those conditions. The CCP: 

 Sets a long-term vision for the WMAs; 

 Establishes management goals, objectives, and strategies for the WMAs; 

 Provides the WMAs with a 15-year management plan for the conservation of fish, wildlife, and 
plant resources and their related habitats; 

 Defines compatible public uses; 
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 Develops a plan that, when fully implemented, will achieve WMA purposes, help fulfill the 
mission of the System, and maintain and, where appropriate, restore ecological integrity; 

 Communicates the Service’s management priorities for the WMAs to the public; and 

 Provides a basis for budget needs to support staffing, operations, maintenance, and capital 
improvements. 

The development of this CCP is also required to fulfill legislative and contractual obligations of 
the Service. The National Wildlife Refuge System Administration Act of 1966, as amended by the 
National Wildlife Refuge System Improvement Act of 1997 (Improvement Act), requires that eve-
ry refuge or related complex of refuges, including WMAs, be managed in accordance with an ap-
proved CCP. NEPA requires that an EA or Environmental Impact Statement (EIS) be prepared 
to accompany the CCP to evaluate the effects of different alternatives that meet the goals of the 
WMAs and identifies the Service’s proposed action for implementing the CCP. 

1.4 Project Area 

The Butte Sink, Willow Creek-Lurline and North Central Valley WMAs are part of the Sacramento 
Complex and are located in the Sacramento Valley of north-central California (Figure 1). The 
WMAs consist of a combination of private lands protected with conservation easements (30,910 
acres) and Service-owned lands (2,465 acres). A brief summary of each WMA is provided in this sec-
tion. More detailed information about the project area can be found in Chapter 3 of the CCP. 

Butte Sink WMA 

The Butte Sink WMA is located in Butte, Colusa, and Sutter counties. The Butte Sink is located 
immediately west of the Sutter Buttes Mountain Range and represents the largest contiguous 
block of wetlands in the Sacramento Valley.  

The Butte Sink WMA was established in 1979 with the primary purpose of preserving native wet-
land habitat to perpetuate the migratory waterfowl resource in the Central Valley and the Pacific 
Flyway. The Butte Sink WMA includes 34 conservation easements on approximately 10,236 acres 
and 733 acres of Service-owned lands referred to as the Butte Sink Unit (Figure 2). The acquisi-
tion objective of 11,000 acres for the Butte Sink WMA has been met (USFWS 1979). 

These wetlands annually support up to two million wintering waterfowl, with the Butte Sink Unit 
alone hosting concentrations of up to one million ducks and geese. In addition, the Butte Sink 
WMA supports large numbers of greater sandhill cranes, which are State-listed as threatened. In 
accordance with deed restrictions, there is no public use allowed on the Butte Sink Unit. 

Willow Creek-Lurline WMA 

The Willow Creek-Lurline WMA is located in Colusa and Glenn counties and currently consists of 
85 conservation easements on approximately 5,859 acres (USFWS 1985) (Figure 3). The approved 
acquisition objective for the Willow Creek-Lurline WMA is 8,000 acres (USFWS 1985). 

The Willow Creek-Lurline WMA was established in 1985 with the primary purpose of preserving 
wetland habitat for wintering waterfowl and other wetland-dependent wildlife. The WMA is locat-
ed in the Colusa Basin, and consists of two distinct wetland divisions: the Willow Creek Division 
located between Sacramento and Delevan Refuges, and the Lurline Division located between Del-
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evan and Colusa Refuges. The wetlands of the Willow Creek-Lurline WMA provide an important 
corridor of natural habitat helping to link the three Refuges.  

The Willow Creek-Lurline WMA supports tens of thousands of wintering waterfowl including a 
significant portion of the tule greater white-fronted goose population. In addition, the Lurline wet-
lands regularly support breeding tricolored blackbirds, a California Bird Species of Special Con-
cern (Shuford and Gardali 2008). 

North Central Valley WMA 

The North Central Valley WMA (NCV WMA) has an acquisition boundary which includes 11 
counties (Butte, Colusa, Contra Costa, Glenn, Placer, San Joaquin, Solano, Sutter, Tehama, Yolo 
and Yuba) and encompasses most of the Valley floor from the Sacramento-San Joaquin Delta to 
Red Bluff. 

Currently, the NCV WMA is active in Butte, Colusa, Glenn, Sutter, and Yolo counties. It includes 
28 conservation easements on approximately 14,740 acres and 2,765 acres of Service-owned lands 
(Figures 4a and 4b). Of the 2,765 acres of Service-owned lands, 1,732 comprise the Llano Seco 
Unit; the remaining 1,033 acres are covered under prior CCPs (see section 6, above). The NCV 
WMA has an approved acquisition objective of 55,000 acres (48,750 acres conservation easement; 
6,250 acres fee-title) with individual acreage objectives for each of the 11 counties involved 
(USFWS 1991). 

The Llano Seco Unit supports large populations of wintering waterfowl, State-listed threatened 
greater sandhill cranes, and bald eagles. A popular destination for visitors, the Llano Seco Unit 
provides opportunities for wildlife observation, photography, environmental education and inter-
pretation. There is a ½-mile walking trail and two wildlife viewing platforms open to the public 
from one hour before sunrise to one hour after sunset. 

1.5 Decisions to be Made 

Based on the analysis documented in this EA, the Regional Director must determine the type and 
extent of management and public uses on the Refuges and whether the selected management al-
ternative would have a significant effect on the quality of the environment. If the selected alterna-
tive has significant impacts, the Service is required to prepare an EIS. If the selected alternative 
has no significant impacts, a Finding of No Significant Impact (FONSI) is prepared.  

1.6 Issue Identification 

Issues, concerns, and opportunities were identified through early planning discussions and the 
public scoping process. The scoping process began with publishing the Notice of Intent (NOI) to 
prepare a CCP/EA in the Federal Register on November 30, 2009 and mailing the first planning 
update (newsletter) in November 2009. Comments were received by mail and at the three public 
scoping meetings described under Public Involvement. Other comments were received in writing 
and noted through personal communications with refuge staff. For a more in depth description of 
the issues, see Chapter 2 of the CCP. Public scoping and involvement helped direct this process 
and provided important elements in the synthesis of the goals, objectives, and strategies found in 
the CCP for the proposed action and in this document for all other alternatives. 
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Issues discussed under each alternative include easement acreage objectives, habitat manage-
ment, threatened and endangered species, and visitor services. Additional issues are addressed for 
each alternative in Table 1. 

1.7 Public Involvement 

The Service initiated the planning process by publishing the NOI in the Federal Register on No-
vember 30, 2009. Planning updates were sent to a mailing list of over 400 individuals, groups, and 
agencies in November 2009 and April 2010. The Service hosted three public scoping meetings in 
December of 2009 in Colusa, Gridley, and Davis, California. Meetings provided an open forum for 
public comments and staff and information available to address easement, wildlife, habitat, and 
public use questions.  

Public input received in response to these updates and public meetings was analyzed and used to 
further identify issues. The planning team categorized the comments into eight main areas of in-
terest: non-breeding waterfowl habitat, breeding waterfowl habitat, climate change, crop depreda-
tion, partnerships, law enforcement, landscape protection, and other questions and comments. A 
summary of comments is included in Chapter 2 of the CCP. The original comments are being 
maintained in planning team files at the Sacramento Complex Headquarters in Willows, Califor-
nia, and are available for review. Additionally, each of the planning updates made a request for 
comments. When comments were received, they were incorporated into the planning process. 

Websites where the CCP, Planning Updates, and CCP information is provided:  

 Sacramento Complex webpage (http://www.fws.gov/refuge/sacramento/)  

 USFWS Pacific Southwest Region, Planning webpage 
(http://www.fws.gov/cno/refugeprogram/planning.html)  

1.8 Related Actions 

Chapter 1 of the CCP includes a description of related actions, projects, and studies in the area.  

1.9 U.S. Fish and Wildlife Service and National Wildlife Refuge System 

The mission of the Service is to conserve, protect, and enhance the nation's fish and wildlife and 
their habitats for the continuing benefit of the American people. The Service is the primary Fed-
eral agency responsible for migratory birds, endangered plants and animals, certain marine 
mammals, and anadromous fish. The responsibility to conserve our nation's fish and wildlife re-
sources is shared with other Federal agencies and State and Tribal governments. 

As part of this responsibility, the Service manages the National Wildlife Refuge System (Refuge 
System). The Refuge System is the only nationwide system of Federal lands managed and pro-
tected for wildlife and their habitats. The mission of the Refuge System is to administer a national 
network of lands and waters for the conservation, management, and where appropriate, restora-
tion of the fish, wildlife and plant resources and their habitats within the United States for the 
benefit of present and future generations of Americans. 
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The Refuges (conservation easements and Service-owned lands within the WMAs) are managed 
as part of the Refuge System in accordance with the National Wildlife Refuge System Administra-
tion Act of 1966 as amended by the National Wildlife Refuge System Improvement Act of 1997, 
and other relevant legislation, Executive Orders, regulations, and policies. Chapter 1 of the CCP 
also provides more information about the Service and the Refuge System. A summary of applica-
ble laws, Executive Orders, local policies and plans is provided as an appendix to the CCP. 

1.10 Refuge Purposes 

The Service acquires Refuge System lands under a variety of legislative acts and administrative 
orders. The official purpose or purposes for a refuge are specified in or derived from the law, proc-
lamation, executive order, agreement, public land order, donation document, or administrative 
memorandum establishing, authorizing, or expanding a refuge, refuge unit, or refuge subunit. The 
Service defines the purpose of a refuge when it is established, or when new land is added to an ex-
isting refuge. These purposes, along with the Refuge System mission, are the driving force in de-
veloping refuge vision statements, goals, objectives and strategies in the CCP. The purposes also 
form the standard for determining if proposed refuge uses are compatible.  

Butte Sink WMA Purposes 

“...for use as an inviolate sanctuary, or for any other management purpose, for migratory birds.” 
16 U.S.C. 715d (Migratory Bird Conservation Act of 1929) 

“...for the development, advancement, management, conservation, and protection of fish and wild-
life resources ...” 16 U.S.C. 742f(a)(4) “... for the benefit of the United States Fish and Wildlife 
Service, in performing its activities and services. Such acceptance may be subject to the terms of 
any restrictive or affirmative covenant, or condition of servitude ...” 16 U.S.C. 742f(b)(1) (Fish and 
Wildlife Act of 1956)  

Willow Creek-Lurline WMA Purpose 

“... for use as an inviolate sanctuary, or for any other management purpose, for migratory birds.” 
16 U.S.C. 715d (Migratory Bird Conservation Act of 1929)  

North Central Valley WMA Purposes 

“... for use as an inviolate sanctuary, or for any other management purpose, for migratory birds.” 
16 U.S.C. 715d (Migratory Bird Conservation Act of 1929) 

“...for the development, advancement, management, conservation, and protection of fish and wild-
life resources ...” 16 U.S.C. 742f(a)(4) “... for the benefit of the United States Fish and Wildlife 
Service, in performing its activities and services. Such acceptance may be subject to the terms of 
any restrictive or affirmative covenant, or condition of servitude ...” 16 U.S.C. 742f(b)(1) (Fish and 
Wildlife Act of 1956)  

“...the conservation of wetlands in order to maintain the public benefits they provide and to help 
fulfill international obligations contained in various migratory bird treaties and conventions...” 16 
U.S.C. 3921 Emergency Wetland Resources Act of 1986 
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“...protection, restoration, and management of wetland ecosystems...” 16 U.S.C. 4401-4412 North 
American Wetlands Conservation Act of 1989 

1.11  Vision Statement 

The vision statement for the WMAs is provided in Chapter 1 of the CCP. 

1.12 Goals 

Goals are proposed for the WMAs and are outlined in detail in the CCP. Some goals are habitat-
specific and others are operations oriented.  

The five goals of the Butte Sink WMA, Willow Creek-Lurline WMA and NCV WMA are outlined 
below to provide a context for the proposed management direction. 

GOAL 1: Land Protection 

Protect wetlands, wetland-associated uplands and riparian habitats, and productive agricultural 
lands to support an abundance and natural diversity of wintering and migrating waterfowl, shore-
birds, birds of prey, songbirds, and other wetland-dependent species in the Central Valley. 

GOAL 2: Wildlife and Habitat 

Conserve, manage, restore, and enhance habitats and associated wildlife and plant species, with an 
emphasis on supporting an abundance and natural diversity of wintering and migrating waterfowl, 
shorebirds, other waterbirds, birds of prey, and songbirds. 

GOAL 3: Visitor Services 

On the Llano Seco Unit and other appropriate Service-owned lands, provide visitors of all ages 
and abilities with quality wildlife-dependent recreation (wildlife observation, photography, envi-
ronmental education, and interpretation) and volunteer opportunities to enhance public apprecia-
tion, understanding, and enjoyment of fish, wildlife, habitats, and cultural resources. 

GOAL 4: Threatened and Endangered Species 

Support self-sustaining populations of threatened and endangered species on fee-title Service-
owned lands and on easement lands with willing landowners. 

GOAL 5: Climate Change 

Maintain and enhance current habitat values under anticipated climate change scenarios in the 
Central Valley.  
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Chapter 2. Alternatives, Including the Proposed 
Action 

2.1 Introduction 

This chapter describes the process used to develop alternatives, similarities among the alterna-
tives, a detailed description of each alternative, and a summary comparison of the alternatives. All 
alternatives considered in this EA were developed with the mission of the Refuge System and the 
purposes of the Refuges as guiding principles. The Service’s preferred alternative is Alternative 
C. Two of the three alternatives presented in this chapter are “action alternatives” that would in-
volve a change in the current management of the WMAs. The remaining alternative is the No Ac-
tion alternative, in which the Service would continue managing the WMAs as it currently does. 
The three alternatives for managing the Butte Sink WMA, Willow Creek-Lurline WMA and NCV 
WMA include: Alternative A, current management (the No Action Alternative); Alternative B; and 
Alternative C (the Preferred Alternative). These alternatives are summarized in Table 1 and are 
described below. 

2.2 Current Management 

Chapter 3 of the CCP provides a detailed description of current management for each WMA and 
the Service-owned lands within the WMA. 

2.3 Alternatives Development Process 

NEPA requires Federal agencies to evaluate a full range of reasonable alternatives, including a 
preferred alternative. The alternatives should meet the purpose and need of the proposal while 
minimizing or avoiding detrimental effects. The NEPA alternative development process allows 
the Service to work with the public, stakeholders, interested agencies, and Tribes to formulate 
alternatives that respond to identified issues. 

After developing the WMAs’ vision statement and goals, the planning team reviewed and evaluat-
ed the scoping comments received in response to the NOI, as well as the comments provided at a 
series of public meetings held to discuss management activities and visitor services on the WMAs. 
A list of major issues related to the management of the WMAs was developed using this input, 
along with additional input from the planning team and other Service staff (refer to Chapter 2 of 
the CCP).  

Once the list of important management issues was generated, the planning team described the No 
Action Alternative. It was important to describe this alternative accurately because the No Action 
Alternative serves as the baseline to which all other alternatives are compared. 

Each alternative describes a combination of habitat objectives and visitor service prescriptions 
designed to achieve the WMAs’ purposes, vision, and goals. These alternatives provide different 
ways to address and respond to public issues, management concerns, and opportunities identified 
during the planning process. All of the issues, activities, and management concerns were evaluat-
ed and addressed for each alternative.  
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2.4 Features Common to All Alternatives 

Although there are distinct differences among the range of alternatives developed for the Butte Sink 
WMA, Willow Creek-Lurline WMA, and NCV WMA, a number of management components are 
common to all and would be part of the CCP regardless of the alternative selected for implementation. 

To reduce repetition in the alternative descriptions, those features that are common among all of 
the alternatives are described in detail in the Common to All Alternatives sections included under 
each subsection below. 

2.4.1 Habitat Management 

Easement lands. On easement lands, habitat management is conducted largely by private land-
owners and their managers. While the Service does not engage in active habitat management on 
easement lands, it does provide technical assistance, offers annual landowner workshops, and en-
gages in research and monitoring to provide information related to habitat restoration, enhance-
ment, and management issues. Many of the same vegetation and water management techniques 
used on Service-owned wetlands are also used on easement lands, although to varying degrees 
depending on the location (see CCP Chapter 3).  

Service-owned lands. The Service actively manages its lands in accordance with annual habitat 
management plans within an adaptive management context (see CCP Chapter 3) to maintain bio-
logical productivity. This is accomplished by actively managing the timing, depth and duration of 
water on managed wetlands throughout the year, controlling invasive species, and monitoring the 
results of those actions on both the habitat and wildlife.  

2.4.2 Water and Vegetation Management 

The primary habitat type is managed wetlands, most of which are seasonally flooded, with lesser 
amounts of semi-permanent and permanent wetlands. They are actively flooded up and drawn-
down with nearly complete control through inlet and outlet water control structures. Proper water 
management is considered essential to maintaining high quality wetlands and meeting the pur-
poses, goals, and objectives of the WMAs. This includes maximizing benefits for wildlife, and en-
hancing feeding and resting areas for wintering waterfowl and other migratory birds.  

Water management is the most important tool for vegetation production and control in wetlands. 
The water management regime, specifically the timing, depth, and duration of inundation, is often 
the greatest contributor to the resulting wetland vegetation, whether desirable or undesirable 
(Mensik and Reid 1995). Vegetation management through water control, disking, mowing, burn-
ing, grazing or spraying is relatively common on easement and Service-owned lands in the WMAs. 
These techniques are used to control the abundance and distribution of certain plant species, pri-
marily to reduce invasive species and enhance desirable species. Additional reasons for vegetation 
management include maintaining biodiversity, maintaining desirable proportions of emergent 
vegetation and moist-soil plants in wetlands, preparation for habitat restoration projects, reducing 
mosquito breeding habitat, and maintenance and safety around facilities including protecting 
communities and assets at risk to wildfire. 

Easement lands. Water and vegetation management on easement properties is largely controlled 
by the landowner and the Service has little direct involvement in water or vegetation management 
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on individual easement properties. The Service offers technical assistance to easement landowners 
regarding water and vegetation management. 

Service-owned lands. Managed wetland flooding regimes at the Llano Seco and Butte Sink Units 
are implemented with delivered water, designed to mimic historic wetland availability as closely as 
possible, given water availability and considering statewide wetland losses. Furthermore, the tim-
ing of drawdowns, irrigations, and flood-ups are used to manipulate plant species composition (i.e., 
germination and growth of desirable food and cover plants and temporal habitat availability (i.e., 
how much habitat is flooded at important times of the year for certain wildlife species).  

2.4.3 Fire Management and Prescribed Fire (for vegetation management) 

Easement lands. Where the Service has purchased conservation easements on private lands, re-
sponsibility for fire management remains with local fire departments unless a specific fire man-
agement agreement transfers that responsibility to the Service. The Service does not engage in 
fire management (prescribed burning) activities for habitat management purposes on easement 
lands. See section 2.5, Actions Considered but Eliminated from Detailed Analysis. 

Service-owned lands. Prescribed fire is an integral part of habitat management on the Sacramento 
Complex. Prescribed fires may be used on the Llano Seco and Butte Sink Units to reduce hazard 
fuels, restore the natural processes and vitality of ecosystems, improve wildlife habitat, remove or 
reduce non-native species, and/or conduct research. Preventing the spread of wildland fire to/or 
from adjacent properties provides for the safety of the public and protection of private and public 
lands. The Service will continue working closely with neighboring communities with the Wildland 
Urban Interface (WUI) and Rural Fire Assistance (RFA) programs. 

Prescribed burns are conducted in accordance with both Department of the Interior and Service 
Fire Management Policy (621 FW 1-3 of the Service Manual). Prescribed fire is used to accom-
plish habitat and WUI objectives. Use of prescribed burns for habitat management and hazardous 
fuel reduction is consistent with both the approved habitat and Fire Management Plans for the 
Sacramento Complex.  

2.4.4 Invasive Species Management 

Easements lands. Landowners are not required to control invasive species on their easement 
lands; however, it is generally beneficial to habitat quality to do so. To this end, the Service pro-
vides technical assistance, and, in some cases, cost-share funding to help easement owners control 
invasive species on their properties.  

Service-owned lands. It is necessary to control certain plant and animal species that have undesir-
able effects on refuge resources or pose a public health risk. On Service-owned lands, the Service 
actively controls or permits control of a number of invasive and/or exotic plants, and disease vec-
tors using the Integrated Pest Management (IPM) process. Periodic control of invasive plant spe-
cies is implemented to enhance the quality of the native habitats on Service-owned lands. More 
information on the integrated pest management process is provided in the IPM Plan for the Sac-
ramento Complex (USFWS 2009, Appendix F-Integrated Pest Management Plan). 
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2.4.5 Biological Monitoring  

Easement lands. Most of the monitoring and research activities involving easement properties oc-
cur as part of Valley or State-wide monitoring efforts for migratory birds or special status species. 
Descriptions of migratory bird surveys are provided as an appendix to the CCP. The majority of 
these surveys are conducted by aircraft (such as the Midwinter Waterfowl Index), but may also be 
conducted by ground if access and other arrangements are made in consultation with the land-
owner. Periodic research efforts on easement lands with willing landowners and Service-owned 
lands also help monitor wildlife population demographics, distribution, and effects of current or 
proposed habitat management treatments. 

Service-owned lands. Monitoring and research are the foundation for the Service’s management 
decisions. Biological data collected on Service-owned lands during wildlife and habitat surveys are 
used to help monitor the relative distribution, abundance, and health of biological resources at the 
WMA and Complex level. Focused research studies are facilitated to provide additional data that 
cannot be obtained from regular surveys. The data collected is used to identify the most effective 
management efforts. 

Migratory Bird Management – One of the Service’s and the Sacramento Complex’s primary pur-
poses is to provide habitat for migratory birds, particularly wintering waterfowl. The Service co-
ordinates and/or participates in a number of migratory bird surveys and monitoring projects 
throughout the year. Depending on the survey, these efforts are used for monitoring migratory 
birds at the Sacramento Complex, Valley, State, Pacific Flyway, or national level. They include 
aerial and ground migratory bird surveys, evaluation of annual arctic goose productivity (age rati-
os), waterfowl marking (banding), breeding bird surveys, and a number of other special surveys 
conducted for species of concern. 

Disease Monitoring – Wildlife disease monitoring, particularly for avian diseases, is conducted on 
Service-owned lands regularly and opportunistically during site visits, field inspections, and wild-
life surveys at Llano Seco and Butte Sink Units. Follow-up treatment includes carcass removal, 
documentation of site and carcass conditions, and either carcass disposal or shipment to the U.S. 
Geological Survey National Wildlife Health Center, where carcasses are tested to determine the 
cause of death. The refuge staff monitors wetlands and tracks any mortality that may indicate a 
disease outbreak. On private lands, landowners can report wildlife disease outbreaks, presence of 
dead or sick animals, to the Service or CDFW. CDFW has the responsibility of addressing wildlife 
disease issues on private lands.  

2.4.6 Mosquito Management 

Easement lands. See section 2.5, Actions Considered but Eliminated from Detailed Analysis.  

Service-owned lands. The Service strives to responsibly address risks to public health and safety 
and protect trust resources from mosquito-borne diseases and the effects of mosquito pesticides 
on wildlife and the ecosystem. The Service works cooperatively with MVCDs to monitor and man-
age pest mosquitoes on some Service-owned lands as needed to reduce public health risk using 
IPM approach, consistent with Service policy. All pesticide use is reviewed and approved through 
the same Pesticide Use Proposal (PUP) process (7 RM 14 of the Refuge Manual). A PUP is pre-
pared for each material used. It identifies target species; reason for application; application rate, 
timing, and method; sensitive areas and species that may be affected and measures to avoid im-
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pacts to them. PUPs are reviewed and can be approved by the refuge manager, regional office, or 
Washington office, depending on the type of material used. For more information, see the Inte-
grated Pest Management (IPM) Plan for the Sacramento Complex (USFWS 2009, Appendix F). 

2.4.7 Habitat Restoration and Enhancement  

Wetland Restoration – Many of the easement and Service-owned lands acquired within the WMAs 
are former agricultural lands which require habitat restoration. When planning habitat restora-
tion for specific properties, a number of factors are taken into consideration including: 1) natural 
or historic hydrologic conditions, 2) current availability of water, 3) soil type and properties, 4) lo-
cation of the property with respect to existing habitat, and 5) management objectives of private 
landowners and the Service. Since most easement and Service-owned lands are located in historic 
flood plains, have hydric soils, and have a migratory waterfowl management objective, wetlands 
are the primary habitat type restored. While the majority of properties are restored to wetlands, 
riparian forest and native upland habitats are also restored where appropriate and can be large 
components of some restoration projects. 

Since the natural wetland hydrology of the region has been severely altered, most properties have 
been restored to managed wetlands where land managers largely control the water management. 
Restoration of managed wetlands differs from natural wetlands in many respects, and generally 
includes the following practices: 1) removing unneeded levees, roads and water control structures; 
2) constructing a water delivery and drain system to provide efficient and independent water 
management capabilities for each wetland; 3) excavating potholes and interconnecting swales 
within wetlands to create diverse wetland topography and enhance water management capabili-
ties; 4) constructing perimeter levees, upland peninsulas, loafing islands and submerged berms 
within wetlands; 5) installing flash-board riser or screw-gate water control structures in wetlands 
for precise and independent water control; 6) where appropriate, transplanting hard-stemmed 
bulrush to provide emergent cover for migratory birds and other wetland dependent species; 7) 
where appropriate, planting native cottonwood and willow tree cuttings throughout the wetland; 
and 8) where appropriate, planting native grasses on levees, peninsulas and islands. While other 
practices are often incorporated into wetland restoration projects the above activities represent 
the foundation of managed wetland restoration.  

Wetland Enhancement – The infrastructure of managed wetlands periodically needs to be en-
hanced or repaired to maintain productivity and management capabilities. A survey of resource 
professionals conducted by the CVJV indicated that the infrastructure of managed wetlands in the 
Central Valley should undergo some level of enhancement every 10 to 15 years (CVJV 2006). In 
addition to repairing and enhancing wetland infrastructure, there are a number of management 
activities that simply enhance the wildlife value of existing wetland habitat.  

Some of the more common wetland enhancement practices which help maintain wetland infra-
structure include: 1) replacing poorly functioning water control structures to allow for precise wa-
ter management; 2) rebuilding eroded perimeter levees to safely and efficiently pond water; 3) 
rebuilding eroded islands and submerged berms to maintain migratory bird loafing and nesting 
habitat; 4) re-excavating interconnected swales and potholes to remove silt and improve water de-
livery and wetland drawdown capabilities; 5) planting native wetland emergent vegetation (from 
an approved plant list) to diversify vegetative structure and provide cover for wildlife; and 6) 
planting approved species of native riparian trees, grasses, and forbs to diversify vegetative struc-
ture and provide cover for wildlife. 
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2.4.8 Visitor Services  

Easement lands. Under all alternatives, the Service has not purchased rights pertaining to pub-
lic use or access to easement lands. As a result, easement owners largely control public use and 
the types of recreation that are pursued on their properties. The Service’s conservation ease-
ment specifically states that hunting or operation of a hunt club is considered consistent with 
the management of easement lands. Hunting is specifically included as a retained right of pri-
vate land owners in the easement program, which underscores the importance of hunting on 
easement lands. In addition to hunting, other recreational activities on easement lands include 
fishing, bird watching, wildlife photography, hiking and “quiet enjoyment.”  

Service-owned lands. In accordance with deed restrictions, there is no public use allowed on the 
Butte Sink Unit. Service-owned lands within the NCV WMA (the Llano Seco Unit) and other ap-
propriate Service-owned lands would continue to provide wildlife-dependent recreation opportuni-
ties, including wildlife observation, photography, environmental education, and interpretation. The 
main visitor center is located in the Sacramento Complex Headquarters office in Willows, California.  

Recreational or educational activities that are allowed and monitored on the Llano Seco Unit in-
clude wildlife-dependent recreation (wildlife observation, photography, environmental education, 
and interpretation). There are two wildlife viewing platforms and a ½-mile walking trail open to 
the public. 

Hunting is not allowed on the Service-owned Llano Seco Unit of the NCV WMA because hunting 
is not a part of the original intent of the land acquisition and 1991 Joint Management Committee 
agreement. This agreement indicates that CDFW will provide hunting opportunities on Upper 
Butte Basin Wildlife Area and the Service will provide non-consumptive wildlife-dependent recre-
ational opportunities. 

2.4.9 Facilitation of Appropriate Scientific Research  

Research projects are often conducted on Service-owned and cooperating easement lands in coor-
dination with other government agencies, universities, or private conservation organizations. The 
WMAs are often a component of much larger projects that may include the entire Pacific Flyway, 
or the known range of a species. This level of monitoring or research helps define the Refuges’ 
role and importance in the conservation of certain species or habitat and also factors into man-
agement decisions. 

2.4.10 Protection of Cultural Resources  

All cultural resource site locations are kept confidential and are monitored on a regular basis. Ar-
chaeological and historical resources under Federal ownership within Service-owned lands receive 
protection under Federal laws mandating the management of cultural resources. The Service 
would continue to manage and conserve cultural resources at the Llano Seco and Butte Sink Units 
and exercise the National Historic Preservation Act (NHPA). Field stations initiate the cultural 
resource review and compliance process under section 106 of NHPA by contacting the Regional 
Historic Preservation Officer⁄Regional Archaeologist (RHPO/RA). The RHPO/RA reviews the 
activities that comprise the undertaking, confirms the definition of the Area of Potential Effect, 
determines whether the proposed undertaking has the potential to impact cultural resources, and 
identifies the appropriate level of scientific investigation necessary to ensure legal compliance, 
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assisting the field station in initiating consultation with the pertinent State Historic Preservation 
Office and federally recognized Tribes. The systematic archaeological inventory and evaluation of 
sites on service-owned lands, irrespective of projects subject to section 106 compliance, is mandat-
ed by section 110 of the NHPA. 

2.4.11 Law Enforcement  

Easement lands. Law enforcement issues on easement properties generally fall under the juris-
diction of state and local authorities. However, Refuge law enforcement staff have jurisdiction 
over issues related to migratory birds and the Service’s easement interest on easement lands.  

Service-owned lands. Law enforcement on Service-owned lands is conducted both for protection 
and prevention. Law enforcement presence safeguards the visiting public, staff, facilities, and nat-
ural and cultural resources from criminal action, accidents, vandalism, and negligence; and deters 
incidents from occurring.  

2.4.12 Facilities Maintenance  

Easement lands. Facilities maintenance on easement ground is the responsibility of the landowner. 

Service-owned lands. General road maintenance, including grading and mowing, is required on 
Service-owned lands to provide safe access through the WMA Units for staff, visitors, research-
ers, law enforcement activities, and educational field trips. Upland areas require mowing to reduce 
fire hazards, provide weed suppression, and provide access for maintenance or monitoring pro-
jects during the spring and summer months. The Service’s buildings, visitor parking areas, and 
trails require frequent maintenance and repair. Other facilities on the Llano Seco and Butte Sink 
Units include gates, levees, and water control structures.  

2.4.13 Protection of Federally-Listed Species 

For all alternatives, conservation measures as stated in the Service’s programmatic consultation 
under section 7 of the Federal Endangered Species Act of 1973, as amended (ESA) (USFWS 
1999) will be implemented on Service-owned lands to protect the Federally-listed species identi-
fied in the Special Status Species section. Federal Endangered Species Act compliance documen-
tation is provided as an appendix to the CCP. Section 7, ESA consultation will be conducted with 
the Service and the National Oceanic and Atmospheric Administration’s National Marine Fisher-
ies Service on the implementation of the CCP activities for Federally-listed species that occur or 
may occur or designated critical habitat on Service-owned lands. 

While not explicitly managed for threatened and endangered species, easement lands provide sim-
ilar habitats as Service-owned lands and, as a result, support many of the same special status spe-
cies. A table of Federally- and State-listed species occurring or potentially occurring on the 
WMAs is provided in the Special Status Species appendix to the CCP. Habitat restoration and en-
hancement activities targeting migratory birds on easement lands (restoration of semi-permanent 
/permanent wetlands and riparian forest) often provide ancillary benefits to Federally-listed spe-
cies. When providing cost-share funding and technical assistance on habitat projects through the 
Partners for Fish and Wildlife Program, Endangered Species Act compliance is obtained through 
the “Programmatic Intra-Service Formal Section 7 Consultation on Partners of Fish and Wildlife 
Program Proposed Actions, Fiscal years 2010 through 2020.” This consultation allows the Service 
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and landowner to conduct wetland, upland and riparian habitat restoration as long as specific 
avoidance measures are implemented to reduce the impact on threatened and endangered species.  

2.5 Actions Considered but Eliminated from Detailed Analysis 

The alternatives development process under NEPA and the Improvement Act are designed to 
allow the planning team to consider the widest possible range of issues and feasible management 
solutions. These management solutions are then incorporated into one or more alternatives evalu-
ated in the EA process and considered for inclusion in the CCP. 

Actions and alternatives that are not feasible or may cause substantial harm to the environment 
are usually not considered in an EA. Similarly, an action (and therefore, an alternative containing 
that action) should generally not receive further consideration if: 

 It is illegal (unless it is the No Action Alternative, which must be considered to provide a 
baseline for evaluation of other alternatives, even though it may not be capable of legal 
implementation); 

 It does not fulfill the mission of the National Wildlife Refuge System; 

 It does not relate to or help achieve one of the goals of the Refuges; or 

 Its environmental impacts have already been evaluated in a previously approved NEPA 
document. 

However, if such actions or alternatives address a controversial issue or an issue on which many 
public comments were received, they may be considered in detail in a NEPA document to clearly 
demonstrate why they are not feasible or would cause substantial harm to the environment. 

During the alternatives development process, the planning team considered a wide variety of po-
tential actions on the WMAs. The following actions were ultimately rejected and excluded from 
the alternatives proposed here because they did not achieve the WMAs’ purposes or were incom-
patible with one or more goals. 

Crop Damage Compensation. Landowners adjacent to the WMAs have inquired with the Service 
about compensating landowners for crop damages caused by migratory birds. At this time, direct 
compensation for adverse effects caused by migratory birds is not available and it is not foreseen 
to be within the life of this CCP (15 years). Therefore, crop damage compensation is not proposed 
in the CCP/EA. 

Hunting on the Service-owned Llano Seco Unit of the NCV WMA. Hunting is identified in the 
National Wildlife Refuge System Improvement Act of 1997 (16 U.S.C. 668dd-ee) as a priority use 
for refuges when it is compatible with the refuge purposes and mission of the Refuge System. The 
Service evaluated the compatibility of hunting on Llano Seco Unit and hunting was determined to 
be not compatible (Compatibility Determinations, Appendix B). Therefore, the Service proposes 
that Llano Seco Unit remains closed to hunting; while other wildlife-dependent forms of recrea-
tion would continue. Hunting continues to be allowed and managed by California Department of 
Fish & Wildlife on the State-owned Llano Seco Unit of the Upper Butte Basin Wildlife Manage-
ment Area (UBBWMA). The Service will continue to allow hunting on portions of the nearby Sac-
ramento, Delevan, Colusa, and Sutter NWRs. Because hunting is not being proposed on Llano 
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Seco Unit of the NCV WMA or on any Service-owned lands addressed in this CCP/EA, the envi-
ronmental effects of hunting are not analyzed in this EA. 

Climate Change Research. Many of the current and proposed strategies involve developing part-
nerships to support research or modeling activities to investigate potential climate change impacts 
on refuge resources. These partnerships, research and modeling activities themselves do not re-
sult in any physical impacts on the environment; therefore, they are not analyzed in this EA.  

The analysis in this EA focuses on the activities over which the Service has control: either activi-
ties encumbered by the conservation easement or through ownership of the land in fee-title (Ser-
vice-owned lands). Activities on easement lands (which are privately-owned) that are not encum-
bered by the conservation easements and implemented by private landowners are not a part of 
this analysis. For example, maintaining existing roads/levees and planting Service-approved vege-
tation for habitat restoration or enhancement on easement lands are at the landowners’ discretion 
and are not a part of this analysis. Funding and environmental compliance for many habitat resto-
ration and enhancement activities on easement lands are commonly provided through habitat im-
provement cost-share programs independent from the easement agreements. 

The following actions are excluded from the alternatives proposed because the Service does not 
engage in nor has control of these activities on private lands. 

Water Supply for Easement Lands. The Service does not directly control the water supply for 
easement lands. We offer technical information to landowners related to water issues, but the wa-
ter supply is determined by a variety of factors including water rights, environmental conditions 
and legal mandates. The Service’s rights to control easement owners’ water supply are limited by 
the easement agreement. In accordance with the easement agreement, easement landowners may 
not sell their water rights to a third party without the Service’s authorization and are required to 
maintain enough water to flood the easement property to historic levels. Water supply beyond 
that addressed in the easement agreement is not analyzed in this EA. 

Wildlife and Vegetation Management on Easement Lands. The Service does not directly conduct 
wildlife, habitat, invasive species, or other vegetation management on easement lands. We provide 
technical information to landowners and offers annual landowner workshops. Management of 
wildlife and vegetation on easement lands is not analyzed in this EA. 

Fire Management on Easement Lands. The Service does not engage in fire management (pre-
scribed burning) activities for habitat management purposes on easement lands. Fire manage-
ment on easement lands is not analyzed in this EA.  

Mosquito Management on Easement Lands. Mosquito control is conducted by local MVCDs on 
easement lands within the WMAs in accordance with the California Health and Safety Code (ac-
cessible at http://www.leginfo.ca.gov/cgi-bin/calawquery?codesection=hsc&codebody=&hits=20), 
sections 2000-2007, and others as indicated in the code. Under this process, landowners may be 
charged for mosquito control activities by the MVCDs. The Service does not have the authority to 
control these activities; however, it works cooperatively with landowners and MVCDs to provide 
technical assistance to help reduce mosquito production on easement properties. In 2004, Refuge 
staff and the CDFW worked with the Mosquito and Vector Control Association to produce the 
“Technical Guide to Best Management Practices (BMP) for Mosquito Control in Managed Wet-
lands” (Kwasny et al. 2004). The goal of this publication was to provide wetland management op-
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tions and techniques that minimized mosquito production while maintaining productive wetlands. 
In addition to the publication, Refuge staff and MVCD representatives have given multiple 
presentations on mosquito control and BMPs at the Refuge’s annual landowner workshops.  

The Service coordinates with local MVCDs in planning wetland restoration and enhancement pro-
jects within their jurisdiction and provides them with the opportunity to comment on project 
plans. The Willow Creek-Lurline WMA is not in the jurisdiction of local MVCDs, and as a result 
the area has rarely received treatment for mosquitoes. Mosquito management on easements lands 
is not analyzed in this EA. 

Recreational Activities on Easement Lands. WMAs easements are on private lands. The Service 
has not purchased rights pertaining to recreation in the acquisition of conservation easements. As 
a result, easement owners largely control the types of recreation that are pursued on their proper-
ties. The Service’s conservation easement specifically states that hunting or operation of a hunt 
club is considered consistent with the management of easement lands. Hunting is specifically in-
cluded as a retained right of private land owners in the easement program, which underscores the 
importance of hunting on easement lands. In addition to hunting, other recreational activities on 
easement lands include fishing, bird watching, wildlife photography, hiking and “quiet enjoy-
ment”. The Service does not administer the hunt programs on private lands. Hunting on these 
lands is conducted by the private landowners according to State and Federal Laws. Therefore, 
since the Service does not conduct or facilitate recreational actions on easement lands, so only 
those on Service-owned lands are being analyzed in this EA. 

2.6 Preferred Alternative 

The planning policy that implements the Improvement Act requires the Service to select a pre-
ferred alternative which is also the preferred alternative under NEPA. The written description of 
this preferred alternative is effectively the Planned Management (Chapter 4) of the CCP. Alterna-
tive C is the preferred alternative for Butte Sink WMA, Willow Creek-Lurline WMA and NCV 
WMA because it meets the following criteria: 

 Achieves the mission of the National Wildlife Refuge System. 

 Achieves the purposes of WMAs. 

 Provides guidance for achieving the WMAs’ 15-year vision and goals. 

 Maintains and restores the habitats and populations on the WMAs. 

 Addresses the important issues identified in the scoping process. 

 Addresses the legal mandates of the Service and the WMAs. 

 Is consistent with the scientific principles of sound fish and wildlife management and endan-
gered species recovery. 

The preferred alternative described in the EA is preliminary. The action ultimately selected and 
described in the Final CCP will be determined, in part, by the comments received on this version 
of the EA. The preferred alternative presented in the Final CCP may suggest a modification of 
one of the alternatives presented here. The three alternatives for managing the three WMAs are 
summarized in Table 1 and are described below. 
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Figure A-1. Butte Sink, Willow Creek-Lurline, and North Central Valley Wildlife Management Areas: 
Alternatives A, B, and C 



A-18 Butte Sink, Willow Creek-Lurline, and North Central Valley Wildlife Management Areas 

Table 1. Butte Sink, Willow Creek-Lurline, and North Central Valley Wildlife Management Areas Alternative - 
Summary 

Issue WMA Alternative A 
(No Action) Alternative B Alternative C 

(Preferred) 

Easement Lands 

Easement Acreage 
Objective –  
Wetland 

North Central Valley 
WMA (NCV WMA) 

• Acquire up to 34,043 
acres of easements to 
protect restored and 
existing wetlands in 
the NCV WMA  

 

Same as Alternative A, 
plus: 

• Reallocate county 
wetland easement 
acre objectives (in-
cluding Sacramento 
County) in NCV 
WMA  

• Acquire up to 15,000 
acres of easements to 
protect restored and 
existing wetlands in 
the NCV WMA  

• Reallocate county 
wetland easement 
acre objectives for 
NCV WMA, limited 
to Butte, Colusa, 
Glenn, Placer, Sutter, 
Yuba, and Yolo coun-
ties  

Willow Creek-Lurline 
WMA (WL WMA) 

• Acquire up to 2,141 
acres of wetland 
easements in WL 
WMA 

Same as Alternative A Same as Alternative A 

Easement Acreage 
Objective –  
Agricultural  
(for waterfowl)  
 

NCV WMA • No agricultural 
easement acres   

• Acquire up to 30,700 
acres of agricultural 
easements in NCV 
WMA 

• Agricultural ease-
ment acreage objec-
tives established by 
county for Butte, 
Colusa, Glenn, Sac-
ramento, Sutter, Yu-
ba and Yolo counties 

• Acquire up to 19,043 
acres of agricultural 
easements in NCV 
WMA 

• Agricultural ease-
ment acreage objec-
tives established by 
county for Butte, 
Colusa, Glenn, Sac-
ramento, Sutter, Yu-
ba and Yolo counties  

Wetland  
Enhancement  
(easement lands) 

NCV WMA • Annually, enhance 
1,000 acres of man-
aged wetlands and 
associated uplands 

Same as Alternative A Same as Alternative A 

Wetland  
Restoration  
(easement lands) 

NCV WMA, WL WMA • Acquire up to 36,184 
acres of wetland 
easements in NCV 
WMA and WL WMA; 
of which, the total es-
timated acreage of 
newly restored wet-
lands is 27,769 acres 

Same as Alternative A • Acquire up to 17,141 
acres of wetland 
easements in NCV 
WMA and WL WMA; 
of which, the total es-
timated acreage of 
newly restored wet-
lands is 12,535 acres 

Special Status Species 
(including Federally-
listed as threatened 
and endangered 
[T&E])  
(easement lands) 

 • Work with willing 
landowners to in-
crease habitat for 
T&E species 

Same as Alternative A, 
plus: 

• Develop and distrib-
ute to willing land-
owners, habitat man-
agement recommen-
dations and avoidance 

Same as Alternative B 
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Issue WMA Alternative A 
(No Action) Alternative B Alternative C 

(Preferred) 
measures to protect, 
restore and enhance 
T&E species 

• Work with willing 
landowners to im-
plement Recovery 
Plan activities 

Easement Compliance 
and Outreach 

NCV WMA, Butte Sink 
WMA, WL WMA 

• Annually, conduct 1 
aerial survey for 
easement compliance 
on all easements and 
conduct monitoring 
surveys; provide 
technical assistance, 
review and authorize 
habitat projects 

• Easement Manager 
coordinates with Ref-
uge law enforcement 
on easement compli-
ance issues 

Same as Alternative A,  

plus:  

• Visit one third of 
easements annually 
and offer general 
habitat management 
planning  

• Conduct 1 additional 
aerial survey per 
year (totaling 2 aerial 
surveys per year) for 
easement compliance 
monitoring 

• Increase coordination 
with Refuge law en-
forcement on ease-
ment compliance is-
sues 

Same as Alternative B 

Biological 
Monitoring 
(easement 
lands) 

 • Conduct and/or work 
with partners to con-
duct Pacific Flyway, 
Valley-wide or State-
wide monitoring ef-
forts including annual 
aerial waterfowl sur-
veys (e.g., Midwinter 
Waterfowl Survey) 

• Support manage-
ment-oriented re-
search on migratory 
birds and other wild-
life and their habitats 

Same as Alternative A 

 

Same as Alternative A 

 

Climate Change  
Adaptation  
(easement lands) 

NCV WMA, Butte Sink 
WMA, WL WMA 

• Coordinate with 
CVJV and LCC to 
implement those por-
tions of the CVJV 
Monitoring and 
Evaluation Plans that 
address the impacts 
of climate change 

Same as Alternative A,  

plus: 

• Facilitate research 
that evaluates effects 
on water sup-
ply/availability, mi-
gratory bird use pat-
terns, special status 
species, invasive spe-
cies and habitat 

Same as Alternative B 
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Issue WMA Alternative A 
(No Action) Alternative B Alternative C 

(Preferred) 
changes 

• Use research results 
to inform easement 
acquisition and man-
agement decisions 

Service-Owned Lands 

Fee title Acreage  
Objective – Wetland 

NCV WMA 
 

• Acquire up to 3,321 
additional acres of 
wetland including ac-
quisitions of remain-
ing inholdings at 
Colusa NWR (231 
acres) 

Same as Alternative A,  
plus: 
• Focus on willing 

sellers on lands in 
American, Butte, and 
Sutter Basins in NCV 
WMA 

Same as Alternative B 

Wetland Restoration 
on Newly Acquired  
Service-owned Lands 

NCV WMA  
(Llano Seco Unit) 
 

• Restore  up to 3,321 
acres of wetlands and 
associated upland and 
riparian habitat 

Same as Alternative A Same as Alternative A 

Wetland Management, 
Restoration and  
Enhancement  
on Existing  
Service-owned Lands 

NCV WMA  
(Llano Seco Unit)  

• Use a variety of man-
agement techniques 
(e.g., mowing disking, 
burning, herbicide 
spraying, grazing) to 
reach resource objec-
tives including: 

• Maintain 743 acres of 
managed wetlands, 
the majority of which 
are seasonally flood-
ed, with up to 20% 
semi-permanent 
and/or permanent 
wetlands  

• Maintain and manage 
up to 200 acres of ir-
rigated pasture 

• Manage and enhance  
up to 404 acres of 
vernal pool/annual 
grassland 

• Manage and enhance 
300 acres of existing 
perennial grassland 
and oak savanna 

Same as Alternative A,  
except:  
• Maintain 743 acres of 

managed wetlands, 
the majority of which 
are seasonally flood-
ed, with up to 15% 
semi-permanent 
and/or permanent 
wetlands  

 
plus: 
• Restore Tract 2, up to 

200 acres of irrigated 
pasture to perennial 
native grassland/oak 
savannah 

• Restore Tract 4, up to 
15 acres of grassland 
to seasonal wetland 

Same as Alternative A,  
plus:  
• Same as Alternative 

B 

Butte Sink WMA  
(Butte Sink Unit) 

• Use a variety of man-
agement techniques 
(e.g., mowing disking, 
burning, herbicide 
spraying, grazing) to 
reach resource objec-
tives including: 

• Maintain 635 acres of 
managed wetlands, 

Same as Alternative A,  

plus:  

• Restore 30 acres of 
riparian habitat 

• Same as Alternative 
B  
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Issue WMA Alternative A 
(No Action) Alternative B Alternative C 

(Preferred) 
the majority of which 
are seasonally flood-
ed, with up to 5% 
semi-permanent 
and/or permanent 
wetlands and ~95% 
seasonal wetland 

• Manage and enhance 
existing riparian hab-
itat 

• Manage wetland wa-
ter levels and vegeta-
tion to promote win-
tering shorebird use 

Special Status Species 
(Federally listed as 
threatened and  
endangered [T&E], 
and others) 

NCV WMA  
(Llano Seco Unit), 
Butte Sink WMA  
(Butte Sink Unit) 
 

• Conduct annual and 
periodic, or coordi-
nated surveys by 
partners to document 
T&E species and 
their habitats on Ser-
vice-owned lands 

• Protect, enhance and 
where appropriate 
restore habitat for 
T&E species 

• Implement giant gar-
ter snake (Tham-
nophis gigas) avoid-
ance measures 

• Support Recovery 
Plan activities for gi-
ant garter snake, val-
ley elderberry long-
horn beetle 
(Desmocerus califor-
nicus dimorphus), 
vernal pool plants 
and animals, and 
T&E salmonids 

• Assist others with 
programs to restore 
extirpated popula-
tions and protect in-
dividuals of T&E 
vernal pool plants 
and invertebrates 

• Support manage-
ment-oriented re-
search on ac-
tions/projects identi-
fied in Recovery 

Same as Alternative A Same as Alternative A 
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Issue WMA Alternative A 
(No Action) Alternative B Alternative C 

(Preferred) 
Plans   

• On Service-owned 
lands, inventory and 
monitor population 
size, habitat use, and 
movement of T&E 
species 

Invasive Species  
Management 

NCV WMA 
(Llano Seco Unit), 
Butte Sink WMA  
(Butte Sink Unit) 
 

• Implement invasive 
species management 
per Habitat Man-
agement Plan using 
IPM approach, as re-
sources allow 

Same as Alternative A,  

plus: 

• Fully implement the 
Habitat Management 
Plan using IPM ap-
proach 

• Annually, treat inva-
sive plants on up to 
30% of Service-owned 
lands  

Same as Alternative B 

 

Fire Management NCV WMA  
(Llano Seco Unit) 
 

• Implement Sac NWR 
Complex FMP 

• Conduct limited mon-
itoring of fire effects 

• Use prescribed fire 
on up to 510 acres 
annually 

• Meet annual WUI 
objectives for up to 
510 acres using pre-
scribed fire, mechani-
cal or herbicide 
treatments 

Same as Alternative A,  

plus: 

• Increase fire effects 
monitoring 

• Expand shared capa-
bilities with local fire 
departments 

 

Same as Alternative B 

 

Butte Sink WMA  
(Butte Sink Unit) 

• Implement Sac NWR 
Complex FMP 

• Conduct limited mon-
itoring of fire effects 
(no prescribed burn-
ing, no WUI objec-
tives) 

Same as Alternative A,  

plus: 

• Increase fire effects 
monitoring 

• Expand shared capa-
bilities with local fire 
departments 

Same as Alternative B 
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Biological Monitoring 
(for waterfowl, shore-
birds, and other birds) 
and habitat evalua-
tion 

NCV WMA  
(Llano Seco Unit), 
Butte Sink WMA  
(Butte Sink Unit) 
 

• Conduct regular mi-
gratory bird surveys 
1-2 times per month  

• Conduct and/or work 
with partners to con-
duct annual aerial 
waterfowl surveys 

• Conduct periodic 
surveys on waterbird 
rookeries 

• Monitor and manage 
avian disease per Wa-
terfowl Disease Con-
tingency Plan 
(USFWS 2009) 

• Conduct or work with 
partners to band wa-
terfowl for population 
and survival assess-
ments 

• Support manage-
ment-oriented re-
search on wintering 
and breeding water-
fowl and landbirds 

• Conduct wetland 
plant species compo-
sition surveys annual-
ly in selected man-
agement units 

• Conduct wildlife use 
surveys of riparian 
habitat  

• Evaluate riparian 
vegetation up to 5 
times per year 

Same as Alternative A 

 

Same as Alternative A 

 

Mosquito  
Management 

NCV WMA, 
(Llano Seco Unit), 
Butte Sink WMA  
(Butte Sink Unit) 
 

• Work with  local  
mosquito control dis-
tricts (MVCDs) to 
monitor and manage 
pest  mosquitoes on 
Service-owned lands 
as needed to reduce 
public health risk us-
ing IPM approach, 
consistent with Ser-
vice policy 

• Meet annually with 
local MVCDs to coor-
dinate habitat man-

Same as Alternative A Same as Alternative A 
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agement and MVCD 
activities, to minimize 
overall pesticide use,  
and use the least tox-
ic materials when 
mosquito control is 
necessary  

Visitor Services NCV WMA  
(Llano Seco Unit) –
Wildlife Observation 
and Photography 

• Provide up to 22,500 
annual wildlife-
dependent opportuni-
ties, including: 

• Maintain 2 wildlife 
viewing platforms, ½-
mile hiking trail 

• Non-wildlife-
dependent recreation 
is prohibited (e.g., 
horseback riding, 
camping)  

• Hunting and fishing 
are prohibited 

• Provide opportunities 
for up to 16,125 an-
nual visits for wildlife 
observation  

• Provide opportunities 
for up to 6,375 annual 
wildlife photography 
visits (visits specifi-
cally for photog-
raphy) 

Same as Alternative A Same as Alternative A, 
except: 

• Within 5 years of 
CCP approval, pro-
vide wildlife-
dependent opportuni-
ties for ~25,000 visi-
tors per year, includ-
ing: 

• Provide opportunities 
for up to 7,000 annual 
wildlife photography 
visits (visits specifi-
cally for photog-
raphy) 

 

plus: 

• Develop a Visitor 
Services Plan 

• Within 5 years, re-
place wildlife viewing 
platforms to increase 
accessibility 

• Install a spotting 
scope on the interior 
viewing platform 

• In Tract 12, maintain 
loafing islands to im-
prove waterfowl 
viewing/photography 
opportunities at plat-
form 

• Offer annual photog-
raphy workshops and 
guided field trips 

• Annually trim trees 
by platforms to main-
tain wildlife visibility 

Butte Sink WMA  
(Butte Sink Unit) –
Wildlife Observation 
and Photography, En-
vironmental Educa-
tion, Volunteers 

• Closed to public use 
in accordance with 
deed restrictions. No 
hunting, fishing, wild-
life observation, pho-
tography, Environ-

Same as Alternative A Same as Alternative A 
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mental Education, or 
on-site Interpretation 

Butte Sink WMA  
(Butte Sink Unit) –
Interpretation  

• Closed to public use 
in accordance with 
deed restrictions. No 
hunting, fishing, wild-
life observation, pho-
tography, Environ-
mental Education, or 
on-site Interpretation 

Same as Alternative A • Install a web-camera 
on Butte Sink Unit, 
which can be remote-
ly interpreted at Sac-
ramento NWR 

NCV WMA  
(Llano Seco Unit) –  
Environmental  
Education 

• Annually, provide 
opportunities for up 
to 284 environmental 
education visits 

Same as Alternative A • Within 5 
years of 
CCP ap-
proval, an-
nually pro-
vide an envi-
ronmental 
education 
program to 
serve at least 
500 students 

• Promote 
school group 
field trips to 
Llano Seco 
Unit 

NCV WMA  
(Llano Seco Unit) –  
Interpretation 

• Maintain interpre-
tive panels and visi-
tor facilities 

• Participate in or pro-
vide info to local annual 
events (International 
Migratory Bird Day, 
NWR Week, Snow 
Goose Festival, etc.) 

• Provide at least 300 
annual interpretive 
opportunities 

Same as Alternative A Same as Alternative A,  
plus: 
• Within 5 years of 

CCP approval, ex-
pand to provide at 
least 1,000 annual in-
terpretive opportuni-
ties 

• Annually lead 7-15 
tour groups at Llano 
Seco Unit 

NCV WMA  
(Llano Seco Unit),  
Butte Sink WMA  
(Butte Sink Unit) –  
Volunteers 

• Provide up to 565 
annual volunteer op-
portunities 

• Annually, provide at 
least 3 different types 
of volunteer opportu-
nities at Llano Seco 
Unit and Butte Sink 
Unit 

• Host annual volun-
teer recognition din-
ner 

• Facilitate volunteer 
training workshops 

• Provide uniforms for 
volunteers greeting 
the public 

Same as Alternative B 
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Water Management 
(for fish) 

Butte Sink WMA  
(Butte Sink Unit) 

• Provide and monitor 
flow-through water 
system 

• Promote fish-friendly 
water control struc-
tures 

Same as Alternative A,  
plus: 
• Promote riparian 

plantings to provide 
shaded riverine 
aquatic habitat  

Same as Alternative B 
 

Law Enforcement 
(LE) and Public  
Safety 

NCV WMA  
(Llano Seco Unit), 
Butte Sink WMA  
(Butte Sink Unit) 

LE provided by Sac 
NWR Complex: 

• 2 full-time officers, 1 
dual function officer 
and regular assis-
tance from N. CA 
Zone Officer 

• Coordinate with 
CDFW for regular 
assistance 

Same as Alternative A Same as Alternative A,  
plus: 
• Expand program 

with year-round pa-
trols on Service-
owned lands within 
WMAs 

 

Climate Change  
Adaptation 

NCV WMA  
(Llano Seco Unit), 
Butte Sink WMA  
(Butte Sink Unit) 
 

• With partners, im-
plement select moni-
toring activities of 
CVJV Monitoring 
and Evaluation Plans 
that address effects 
of climate change to 
trust resources 

Same as Alternative A,  

plus: 

• With partners, im-
plement land protec-
tion and management 
actions that address 
climate change 

• Facilitate research 
that evaluates the ef-
fects of climate 
change on water sup-
ply/availability, mi-
gratory bird use pat-
terns, special status 
species, invasive spe-
cies, and habitat 
changes 

• Use research results 
to inform easement 
acquisition and man-
agement decisions 

Same as Alternative B  

 

2.7 Alternative A: No Action 

Under Alternative A, the WMAs would continue to be managed as they have been in the recent 
past (see Chapter 3 of the CCP). Recent management of Service-owned lands within the WMAs 
has followed existing step-down management plans: 

 Annual Habitat Management Plans for Llano Seco Unit of North Central Valley WMA and 
Butte Sink Unit of Butte Sink WMA 

 Fire Management Plan for Sacramento National Wildlife Refuge Complex 

 Resource Inventory and Monitoring Plan 
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 Waterfowl Disease Contingency Plan 

 Integrated Pest Management for Mosquito Control on Sacramento National Wildlife Refuge 
Complex 

 Safety Plan 

 Hazardous Tree Removal Plan 

Current staffing and funding levels would remain the same. 

Easement Lands 

2.7.1 Easement Acreage Objective – Wetland 

Alternative A 
Under Alternative A (No Action), the Butte Sink WMA, Willow Creek-Lurline WMA, and NCV 
WMA management would continue unchanged, no additional acquisition would take place in the 
Butte Sink WMA, additional acres of wetland easements could be acquired in Willow Creek-
Lurline WMA, and additional acres of easements and fee title land could be acquired to protect 
wetlands in NCV WMA (not including Sacramento County), as follows.  

• Acquire up to 34,043 acres of easements to protect restored and existing wetlands in NCV WMA 
(not including Sacramento County).  

• Acquire up to 2,141 acres of wetland easements in the Willow Creek-Lurline WMA. 

2.7.2 Easement Acreage Objective – Agricultural 

Alternative A 
•  No agricultural easement acreage would be acquired in the WMAs. 

2.7.3 Wetland Enhancement (Easement Lands) 

Alternative A 
Under Alternative A, the Service would work with easement owners and partners to annually en-
hance 1,000 acres and associated upland on easement lands, as needed. 

2.7.4 Wetland Restoration (Easement Lands) 

Alternative A 
Under Alternative A, the Service would work with easement owners and partners to restore wet-
lands and associated upland and riparian habitat on all newly acquired easement properties, as 
needed. It is unlikely that the entire 34,043 acres or 2,141 acres will need restoration because 
many of the easements will be purchased on existing wetlands.  

•  Of the up to 36,184 acres of wetland easements acquired in NCV WMA and Willow Creek-
Lurline WMA, the total estimated acreage of wetland restoration needed is 27,769 acres. 
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2.7.5 Special Status Species (Easement Lands) 

Alternative A 
• Work with willing landowners in the WMAs to increase habitat for Federally-listed threatened 

and endangered species.  

2.7.6 Easement Compliance and Outreach (Easement Lands) 

Alternative A 
• Annually conduct 1 aerial easement compliance monitoring survey to aid in the evaluation of 

habitat management and the establishment of future plans. 
•  Provide technical assistance to easement landowners regarding water, vegetation, and invasive 

species management.  
•  Review and authorize habitat projects on easement lands. 

2.7.7 Biological Monitoring (Easement Lands)  

Alternative A 
Most of the monitoring and research activities involving easement properties occur as part of Val-
ley or State-wide monitoring efforts. Surveys include those that the Service conducts, coordinates, 
facilitates or otherwise participates in with partner agencies and organization. Descriptions of mi-
gratory bird surveys are provided as an appendix to the CCP. The majority of these surveys are 
conducted by aircraft (such as the Midwinter Waterfowl Index), but may also be conducted by 
ground if access and other arrangements are made in consultation with landowners.  

•  Support management-oriented research on migratory birds, other wildlife and their habitats on 
easement lands with cooperating landowners. 

2.7.8 Climate Change Adaptation (Easement Lands)  

Alternative A 
For Butte Sink WMA, Willow Creek-Lurline WMA, and NCV WMA. 

Climate change adaptation actions include:  

•  Coordinate with Central Valley Joint Venture (CVJV) and Landscape Conservation Cooperative 
(LCC) to implement those portions of the CVJV Monitoring and Evaluation Plans (CVJV 2006) 
that address the impacts of climate change. 

Service-Owned Lands 

2.7.9 Fee Title Lands Acreage Objective (Service-owned Lands)  

Alternative A 
NCV WMA-Llano Seco Unit 

•  Acquire up to 3,321 additional wetland acres including acquisition of remaining inholdings at 
Colusa NWR (231 acres). 
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2.7.10 Habitat Restoration and Enhancement (Service-owned Lands) 

2.7.10.1 Wetland Restoration on Newly Acquired Service-owned Lands 

Alternative A 
NCV WMA 

•  On NCV WMA (on newly acquired Service-owned lands), restore 3,321 acres of wetlands and 
associated upland and riparian habitat on newly acquired fee-title lands within NCV WMA. The 
3,321 acres of wetlands would include acquisitions of remaining inholdings at Colusa NWR (up 
to 231 acres). 

2.7.10.2 Habitat Management, Enhancement and Restoration on Existing Service-owned Land 

Alternative A 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

•  Continue standard management to enhance habitat values on 774 acres and 645 acres of man-
aged wetlands on Llano Seco and Butte Sink Units, respectively. 

 On the Llano Seco Unit: 

•  Maintain up to 200 acres of irrigated pasture. 
•  Enhance and manage up to 404 acres of vernal pool/annual grassland habitat to maintain >50 

percent native plant species cover. 
•  Continue to actively manage and enhance 300 acres of existing perennial grasslands and oak sa-

vanna habitat. 
•  Continue to manage and enhance existing riparian habitat on all Service-owned lands. 
•  There would be no restoration of seasonal wetland, grassland/oak savannah, and riparian on 

Llano Seco or Butte Sink Units. 

2.7.11 Special Status Species (Service-owned Lands)  

Common to All Alternatives 

•  Monitor for presence of special status (Federally-listed as threatened or endangered) species on 
Service-owned lands. 

•  On Service-owned lands, conduct annual and periodic, or coordinated surveys by partners to 
document habitat for Federally-listed threatened and endangered species. 

•  Protect, enhance and where appropriate restore habitat for Federally-listed threatened and en-
dangered species. 

•  Implement giant garter snake (Thamnophis gigas) avoidance measures. 
•  Support Recovery Plan activities for giant garter snake, valley elderberry longhorn beetle 

(Desmocerus californicus dimorphus), vernal pool plants and animals, and Federally-listed 
threatened and endangered salmonids. 

•  Assist others with programs to restore extirpated populations and protect individuals of Feder-
ally-listed threatened and endangered vernal pool plants and invertebrates. 

•  Support management-oriented research on actions/projects identified in Recovery Plans.  
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•  On Service-owned lands, inventory and monitor population size, habitat use, and movement of 
Federally-listed threatened and endangered species. 

•  With partners, conduct research and monitoring that supports WMA management needs and 
contributes to scientific community. 

Alternative A 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Alternative A for Special Status Species is the same as described under Common to All Alternatives. 

2.7.12 Invasive Species Management (Service-owned Lands) 

Alternative A 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

•  Implement invasive species management identified in annual Habitat Management Plans 
(HMP) using Integrated Pest Management (IMP) techniques. The IPM Plan for the Sacramen-
to Complex (USFWS 2009, Appendix F) provides descriptions of biological, chemical, and me-
chanical methods of control for invasive species; and descriptions of the herbicides approved for 
use on Service-owned lands in the Sacramento Complex. The IPM Plan (USFWS 2009, Appen-
dix F) is incorporated by reference. 

2.7.13 Fire Management (Service-owned Lands)  

Alternative A 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Under Alternative A, prescribed fire would be used to accomplish annual habitat objectives. An-
nual WUI objectives for Llano Seco Unit would be met with prescribed fire, mechanical, or herbi-
cide treatments. There are no WUI objectives on Butte Sink Unit. 

Follow-up disking is often used after wetland burns to ensure that roots of target species (e.g., 
hard-stemmed bulrush, cattail, jointgrass) are killed and enhance germination of desirable species 
(Mensik 1990; Mensik and Reid 1995). The frequency of burning wetland units depends on habitat 
type, vegetation species composition, soil type, and tendency for growth. In some cases, this may 
be as often as once every 5 years. The annual range of prescribed fire use from 2000 to 2009 on 
Llano Seco Unit was 0 to 413 acres.  

•  Implement Sacramento Complex’s Fire Management Plan (FMP) on Llano Seco and Butte Sink 
Units (Service-owned lands within the WMAs). 

•  Conduct limited monitoring of fire effects. 
•  Seek fire management assistance from other agencies, as needed. 
•  Annually, prescribed fire and follow-up disking may be used on up to 510 acres on the Llano 

Seco Unit. 
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2.7.14 Biological Monitoring (Service-owned Lands)  

Common to All Alternatives  

On Service-owned lands, a number of biological surveys are conducted to monitor the distribution 
and abundance of biological resources and their use of habitats. These include a variety of regular 
and special surveys to monitor migratory birds, special status species, and habitat condition. Most 
are conducted by ground vehicle on existing routes, with several waterfowl surveys conducted by 
fixed-wing aircraft.  

The Service would continue to conduct, coordinate and/or participate in existing surveys and other 
monitoring efforts described in Chapter 3 of the CCP.  

Under Alternative A, the Service would: 

•  Conduct annual and periodic (up to 2 additional times per month on Service-owned lands during 
breeding season) surveys to assess trends in the abundance, distribution, recruitment, and 
health of wintering waterfowl in the Central Valley and Pacific Flyway; these surveys typically 
occur throughout the Valley floor, and occur on Service-owned and easement lands, as well as 
other lands. Surveys on Service-owned lands are conducted on foot and from vehicles restricted 
to existing roads.  

•  Coordinate surveys and monitoring efforts with Pacific Flyway partners to reduce the frequen-
cy and duration. 

•  Conduct and report results from annual fall and winter waterfowl surveys, including special tule 
goose, white-fronted goose, white goose, and midwinter waterfowl surveys. 

•  Conduct periodic white-goose species composition (lesser snow and Ross’ geese) surveys, ac-
cording to Flyway Management Plan, once every three years. 

•  On the Butte Sink Unit, annually, monitor Aleutian cackling geese. 
•  Annually, collect data on age ratios of Arctic nesting geese for annual Flyway Productivity of 

Geese and Swans Report. 
•  Monitor and control avian disease outbreaks on Service-owned lands according to Waterfowl 

Disease Contingency Plan for Sacramento Complex (USFWS 2009).  
•  Conduct or facilitate Flyway-sponsored banding and marking of wintering waterfowl on Ser-

vice-owned lands for population assessment. 
•  Support management-oriented research on wintering and breeding waterfowl and landbirds on 

Service-owned and easement lands. 
•  On Butte Sink and Llano Seco Units, conduct pre-season waterfowl banding in accordance with 

the Pacific Flyway Project, to meet or exceed established quotas. 
•  Maintain and monitor wood duck boxes on the Service-owned lands. 
•  Evaluate waterfowl nesting, brood rearing, and molting habitat on Service-owned lands. 

Service-owned lands – Shorebirds, waterbirds, and landbirds.  

•  Assess trends in the abundance, distribution, and health of shorebirds in the Central Valley by 
conducting annual and periodic surveys. Periodic wildlife surveys on Service-owned lands would 
be conducted up to 2 times a month for shorebirds and other waterbirds and up to 4 times a 
month during the season (March through August) monitor colonial waterbird rookery locations, 
size, and reproductive success on Service-owned lands. 
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•  With partners, conduct periodic coordinated shorebird and selected species surveys, waterbird 
(including sandhill crane, white-faced ibis, and black terns), and landbird (including tricolored 
blackbird, yellow-billed cuckoo, Swainson’s hawk, and burrowing owl) monitoring with partners 
on Service-owned and cooperating easement lands.  

•  Monitor and control avian disease outbreaks on Service-owned lands according to Waterfowl 
Disease Contingency Plan for Sacramento Complex (USFWS 2009). 

•  Support management-oriented research on shorebirds, waterbirds, and landbirds on Service-
owned and easement lands. 

•  Monitoring efforts would continue on Service-owned lands for threatened and endangered spe-
cies occurring on the WMAs. 

•  Management-oriented research would be solicited, facilitated, and supported, when and where 
appropriate.  

•  Regular wildlife surveys would be conducted to assess wildlife use of riparian habitats. Periodic 
surveys would be conducted to evaluate riparian vegetation up to 5 times per year.  

•  Manage wetlands on the Service-owned lands to optimize nesting and foraging habitat and suc-
cessful breeding of waterbirds.  

•  Conduct regular wildlife surveys on Service-owned lands up to 2 times a month for raptors, up-
land game birds, and other selected landbirds.  

Alternative A 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Alternative A for Biological Monitoring is the same as described under Common to All Alternatives.  

2.7.15 Mosquito Management (Service-owned Lands) 

Common to All Alternatives  

Butte Sink WMA-Butte Sink Unit and NCV WMA-Llano Seco Unit 

The Service works cooperatively with the local mosquito and vector control districts to monitor 
and manage pest mosquitoes on Service-owned lands as needed to reduce public health risk using 
an IPM approach, consistent with Service policy. These activities are allowed under a Special Use 
Permit and approved PUP that restrict the type of pesticides used, timing, rates, and application 
methods. MVCDs treat Service-owned lands with a variety of pesticides to control adult and larval 
mosquitoes generally between the months of April to October to reduce public health risk and se-
vere nuisance. The IPM Plan for the Sacramento Complex (USFWS 2009, Appendix F) provides 
descriptions of potential control methods and materials for mosquito management and descrip-
tions of the pesticides approved for use on Service-owned lands in the Sacramento Complex. The 
IPM Plan (USFWS 2009, Appendix F) is incorporated by reference. 

•  The Butte Sink Unit (as with the majority of the Butte Sink WMA) is typically treated by the 
MVCDs 3 to 6 times in the fall for adult mosquitoes.  

•  On the Llano Seco Unit, in some years the Butte County MVCDs makes several small applications 
of larvicides on seasonal wetlands in October. Bacillus thuringiensis var. israelensis (Bti) and 
single-brood granular formula of methoprene have been the most commonly used products. Some 
applications have also been made on irrigated pasture in Tract 2 following irrigations.  

•  On Service-owned lands, the Service works with the MVCDs to use wetland best management 
practices (BMPs) (USFWS 2009, Appendix F) (Kwasny et al. 2004), minimize adulticide use, 
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and consider additional ways to conduct mosquito control that are less toxic, consistent with 
Service policy. 

•  On Service-owned lands, implement BMPs for mosquito control and herbicide applications IPM 
Plan (USFWS 2009, Appendix F) to minimize pesticide use and potential negative effects on 
listed and other sensitive species. 

•  Facilitate research to evaluate effects of mosquito control actions to non-target species, and 
evaluate wetland BMPs. 

Alternative A 
Alternative A for Mosquito Management is the same as described under Common to All Alternatives. 

2.7.16 Visitor Services (Service-owned Lands)  

Common to All Alternatives 

Recreational or educational activities that are allowed and monitored on the Llano Seco Unit in-
clude wildlife-dependent recreation (e.g., wildlife observation, photography, environmental educa-
tion, and interpretation). Wildlife observation includes hiking trail visits. 

There is no public hunting or fishing on the Service-owned Llano Seco Unit of the WMAs. Hunt-
ing, fishing and non-wildlife dependent uses (e.g., horseback riding, camping) would continue to be 
prohibited on the Llano Seco Unit.  

Under all alternatives, on Llano Seco Unit, the Service would: 

•  Maintain 2 wildlife viewing platforms. 
•  Maintain ½-mile trail and kiosk. 

In accordance with deed restrictions, there is no public use allowed on the Butte Sink Unit. 

Alternative A 
NCV WMA-Llano Seco Unit 

In addition to the actions in Common to All Alternatives, under Alternative A the Sacramento 
Complex’s interpretive program would continue to support up to 22,500 annual wildlife-dependent 
visits on and off the Llano Seco Unit.  

2.7.16.1 Interpretation 

•  Provide opportunities for up to 300 annual interpretation visits. 

2.7.16.2 Wildlife Observation and Photography 

•  Provide opportunities for up to 16,125 annual visits for wildlife observation. 
•  Provide opportunities for up to 6,375 annual wildlife photography visits (visits specifically for 

photography). 

2.7.16.3 Environmental Education 

•  Provide opportunities for up to 284 annual education visits. 
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2.7.16.4 Volunteers 

•  On the Llano Seco Unit, provide up to 565 annual volunteer hours assisting with recreation, en-
vironmental education, maintenance and wildlife habitat programs and projects.  

2.7.17 Water Management (for fish) (Service-owned Lands) 

Alternative A 
Butte Sink WMA-Butte Sink Unit 

•  Consistent with the Butte Sink Cooperative Management Plan, continue to provide and monitor 
the flow-through water management system at the Butte Sink Unit to encourage migration and 
prevent entrapment of native fish. 

•  Maintain all water conveyance systems on Service-owned lands including anadromous fish ex-
clusion structures on the lift pump and outfall pipe at Butte Creek on the Butte Sink Unit.  

•  Promote flow-through water management and fish-friendly water control structures in appro-
priate locations. 

2.7.18 Law Enforcement (Service-owned Lands) 

Alternative A 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Under Alternative A, the law enforcement program would consist of two full-time refuge officers 
and one dual-function refuge officer that patrol the Butte Sink and Llano Seco Units year-round, 
as well as the rest of the Sacramento Complex. The Northern California Zone Officer stationed at 
Red Bluff FWO would also provide regular assistance. CDFW game wardens would continue to 
provide regular assistance. 

2.7.19 Climate Change Adaptation (Service-owned Lands) 

Alternative A 
For Butte Sink WMA, Butte Sink Unit and NCV WMA, Llano Seco Unit. 

Climate change adaptation actions include:  

•  Coordinate with Central Valley Joint Venture (CVJV) and Landscape Conservation Cooperative 
(LCC) to implement those portions of the CVJV Monitoring and Evaluation Plans (CVJV 2006) 
that address the impacts of climate change.  

2.8 Alternative B  

Alternative B includes an acquisition objective for the same number of acres of wetland easements 
in NCV WMA as Alternative A (34,043 acres); reallocation of wetland easement acre objectives in 
NCV WMA (and including Sacramento County); acquisition objective for the same acreage of fee 
title lands in NCV WMA as Alternative A (3,321 acres) (plus focus on willing sellers in American, 
Butte, and Sutter Basins in NCV WMA); acquisition objectives for the same acreage of wetland 
easements in Willow Creek-Lurline WMA as in Alternatives A and C (2,141 acres); and the highest 
acquisition objective for agricultural easements in NCV WMA in Butte, Colusa, Glenn, Sacramento, 
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Sutter, Yuba, and Yolo counties (30,700 acres). Alternative B has more agricultural easement acre-
age than either Alternative A (no agricultural easements) or Alternative C (19,043 acres).  

Alternative B includes hiring an additional wildlife refuge specialist for easement acquisition, 
compliance and outreach, and a wildlife biologist and a tractor operator for invasive species man-
agement on fee-title lands. 

Easement Lands 

2.8.1 Easement Acreage Objective – Wetland 

Alternative B 
Alternative B, includes all actions in Alternative A:  

•  Acquire up to 34,043 acres of easements to protect restored and existing wetlands in NCV WMA. 
•  Acquire up to 2,141 acres of wetland easements in the Willow Creek-Lurline WMA. 

 plus: 

•  Reallocate county wetland easement acre objectives, including Sacramento County, in NCV 
WMA. 

2.8.2 Easement Acreage Objective – Agricultural 

Alternative B 
•  Acquire up to 30,700 acres of agricultural easements in NCV WMA. 
•  Establish agricultural easement acreage objectives for Butte, Colusa, Glenn, Sacramento, Sut-

ter, and Yolo counties. 

2.8.3 Wetland Enhancement (Easement Lands) 

Alternative B 
Alternative B is the same as Alternative A: The Service would work with easement owners and 
partners to annually enhance 1,000 acres of managed wetlands and associated upland on easement 
lands, as needed. 

2.8.4 Wetland Restoration (Easement Lands) 

Alternative B 
Alternative B is the same as Alternative A. 

2.8.5 Special Status Species (Easement Lands) 

Alternative B 
Alternative B is the same as Alternative A,  

plus: 
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•  Develop and distribute to willing landowners, habitat management recommendations and avoid-
ance measures to protect, restore and enhance threatened and endangered species. 

•  Work with willing landowners to implement Recovery Plan activities. 

2.8.6 Easement Compliance and Outreach (Easement Lands) 

Alternative B 
•  Under Alternative B, easement compliance monitoring would include 2 aerial surveys per year 

on 100 percent of easement properties to aid in the evaluation of habitat management and the 
establishment of future plans. 

•  Annually, conduct on-site visits on at least one third of easement properties to verify easement 
compliance and offer habitat management recommendations.  

•  Patrols and LE support on easements adjacent to Service-owned lands. 
•  Coordination with Refuge Law Enforcement personnel on easement compliance issues. 

2.8.7 Biological Monitoring (Easement Lands)  

Alternative B 
Alternative B is the same as Alternative A. 

2.8.8 Climate Change Adaptation (Easement Lands)  

Alternative B 
Climate change adaptation actions include the same as Alternative A, plus: 

•  Facilitate research that evaluates impacts on water supply/availability, migratory bird use pat-
terns, special status species, invasive species, and habitat changes. 

•  Use research results to inform easement acquisition and management decisions. 

Service-Owned Lands 

2.8.9 Fee Title Lands Acreage Objective (Service-owned Lands)  

Alternative B 
NCV WMA 

Alternative B would be the same as Alternative A (acquire up to 3,321 acres of wetlands), plus: 

•  Focus remaining fee title purchases from willing sellers on lands in American, Butte, and Sutter 
Basins in NCV WMA.  

•  No additional acres would be acquired in the Butte Sink Unit.  

2.8.10 Habitat Restoration and Enhancement (Service-owned Lands) 

2.8.10.1 Wetland Restoration on Newly Acquired Service-owned Lands 

Alternative B 
NCV WMA 
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Alternative B would be the same as Alternative A for NCV WMA. 

2.8.10.2 Habitat Enhancement and Restoration on Existing Service-owned Land 

Alternative B 
NCV WMA-Llano Seco Unit and Butte Sink Unit WMA-Butte Sink Unit 

Alternative B would be the same as Alternative A, plus: 

•  On the Llano Seco Unit, restore 200 acres of irrigated pasture to perennial grassland/seasonal 
wetland. 

•  Enhance and manage up to 404 acres of vernal pool/annual grassland habitat to: 1) maintain annu-
al grasslands with > 5 percent native wildflower cover to provide spring and summer nectar 
sources for native pollinators, 2) maintain annual grasses at an average height of <4 inches over 
90 percent of annual grass cover from November through April to provide optimum foraging habi-
tat for wintering arctic geese and Sandhill Cranes, 3) maintain vernal pools with >20 percent cov-
er of native and endemic grasses to help support populations of endangered and threatened 
plants, and 4) maintain <10 percent non-native annual grass cover to provide vernal pool habitat 
to help support threatened and endangered vernal pool Branchiopod crustaceans, in accordance 
with the Recovery Plan for Vernal Pool Ecosystems (USFWS 2005). 

•  On the Llano Seco Unit, Tract 4, restore 15 acres of grassland to seasonal wetland for Sandhill 
Cranes. 

•  On the Butte Sink Unit, restore and enhance 30 acres of riparian habitat. 

2.8.11 Special Status Species (Service-owned Lands)  

Alternative B 
Alternative B would be the same as Alternative A. 

2.8.12 Invasive Species Management (Service-owned Lands) 

Alternative B 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

•  Fully implement the HMP using IMP techniques. 
•  Annually, treat invasive plants on up to 30 percent of Service-owned lands. 

2.8.13 Fire Management (Service-owned Lands)  

Alternative B 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Alternative B would be the same as Alternative A, plus: 

•  Increase fire effects monitoring. 
•  Enhance capabilities with local fire departments. 
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2.8.14 Biological Monitoring (Service-owned Lands)  

Alternative B 
Alternative B would be the same as Alternative A. 

2.8.15 Mosquito Management (Service-owned Lands) 

Alternative B 
Butte Sink WMA-Butte Sink Unit and NCV WMA-Llano Seco Unit 

Alternative B would be the same as described under Common to All Alternatives. 

2.8.16 Visitor Services (Service-owned Lands)  

Alternative B 
NCV WMA-Llano Seco Unit 

2.8.16.1 Interpretation 

Alternative B would be the same as Alternative A. 

2.8.16.2 Wildlife Observation and Photography  

Alternative B would be the same as Alternative A. 

2.8.16.3 Environmental Education  

Alternative B would be the same as Alternative A. 

2.8.16.4 Volunteers 

Under Alternative B, the volunteer program would increase by 10 percent more than Alternative A. 

In addition to the actions Common to All Alternatives, Alternative B would include: 

•  At Llano Seco and Butte Sink Units, annually, provide up at least 3 different types of volunteer 
opportunities. Activities may include assisting with recreation, environmental education, 
maintenance and wildlife habitat programs and projects at the Llano Seco Unit.  

2.8.17 Water Management (for fish) (Service-owned Lands) 

Alternative B 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Under Alternative B, water management for fish on Service-owned lands would be the same as 
Alternative A, plus: 

•  On the Butte Sink Unit, promote riparian plantings to provide shaded riverine aquatic (SRA) habitat. 
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2.8.18 Law Enforcement (Service-owned Lands) 

Alternative B 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Under Alternative B, the law enforcement activities would be the same as Alternative A. 

2.8.19 Climate Change Adaptation (Service-owned Lands) 

Alternative B 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Under Alternative B, climate change adaptation would be the same as Alternative A, plus: 

•  With partners, implement land protection and management actions that address climate change 
adaptation. 

•  Facilitate research that evaluates the effects of climate change on water supply/availability, mi-
gratory bird use patterns, special status species, invasive species, and habitat changes 

•  Use research results to inform easement acquisition and management decisions. 

2.9 Alternative C: Preferred Alternative 

Alternative C includes the lowest acquisition objective for wetland easements (15,000 acres) in 
NCV WMA (lower than Alternatives A or B); reallocation of wetland easement objectives in NCV 
WMA (limited to Butte, Colusa, Glenn, Placer, Sutter, Yuba, and Yolo counties); acquisition of the 
same acreage of fee title lands in NCV WMA as Alternative A and B (3,321 acres); acquisition of 
the same acreage of wetland easements in Willow Creek-Lurline WMA as in Alternatives A and B 
(2,141 acres); and a lower acquisition objective for agricultural easements (19,043 acres) in NCV 
WMA than Alternatives B (30,700 acres) (in the same counties: Butte, Colusa, Glenn, Sacramento, 
Sutter, Yolo and Yuba counties). Alternative C has more agricultural easement acreage than Al-
ternative A because Alternative A has no agricultural easement objective.  

As in Alternative B, Alternative C includes hiring an additional wildlife refuge specialist for ease-
ment acquisition, compliance and outreach, and a wildlife biologist and a tractor operator for inva-
sive species management on fee-title lands.  

Easement Lands 

2.9.1 Easement Acreage Objective – Wetland Easements 

Alternative C 
For Butte Sink WMA, Willow Creek-Lurline WMA, and NCV WMA. 

•  In Willow Creek-Lurline WMA, acquire up to 2,141 acres of wetland easements to protect re-
stored and existing wetlands. 

•  In NCV WMA, acquire up to 15,000 acres of wetland easements to protect restored and existing 
wetlands. 

•  Reallocate county wetland easement objectives for NCV WMA, limited to Butte, Colusa, Glenn, 
Placer, Sutter, Yuba, and Yolo counties, as follows. 
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County Wetland Easement 
Objective (acres) 

Butte  4,509 

Colusa  863 

Glenn  428 

Placer  1,917 

Sutter  3,687 

Yuba  2,392 

Yolo  1,204 

Total  15,000 

2.9.2 Easement Acreage Objective – Agricultural Easements 

Alternative C 
•  In NCV WMA, acquire up to 19,043 acres of agricultural easements. 
•  Establish agricultural easement acreage objectives for Butte, Colusa, Glenn, Sacramento, Sut-

ter, and Yolo counties, as follows. 

County 
Agricultural  

Easement  
Objective (acres) 

Butte 2,392  

Colusa 1,844  

Glenn 2,310  

Sacramento 5,000  

Sutter 4,591  

Yolo 2,906 

Total 19,043  

 

2.9.3 Wetland Enhancement (Easement Lands) 

Alternative C 
Alternative C would be the same as Alternative B: The Service would work with easement owners 
and partners to annually enhance 1,000 acres of managed wetlands and associated upland on 
easement lands, as needed.  
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2.9.4 Wetland Restoration (Easement Lands) 

Alternative C 
For Willow Creek-Lurline WMA and NCV WMA. 

•  Acquire up to 17,141 acres of wetland easements in NCV WMA and Willow Creek-Lurline 
WMA, of which, the total estimated acreage of restored wetlands is 12,535 acres. 

2.9.5 Special Status Species (Easement Lands) 

Alternative C is the same as Alternative B. 

2.9.6 Easement Compliance and Outreach (Easement Lands) 

Alternative C 
Alternative C is the same as Alternative B. 

2.9.7 Biological Monitoring (Easement Lands)  

Alternative C 
Alternative C is the same as Alternative A. 

2.9.8 Climate Change (Easement Lands)  

Alternative C 
Alternative C is the same as Alternative B. 

Service-Owned Lands 

2.9.9 Fee Title Lands Acreage Objective (Service-owned Lands)  

Alternative C 
Alternative C is the same as Alternative B for NCV WMA-Llano Seco Unit. 

2.9.10 Habitat Restoration and Enhancement (Service-owned Lands) 

2.9.10.1 Wetland Restoration on Newly Acquired Service-owned Lands 

Alternative C 
Alternative C is the same as Alternative A. 

2.9.10.2 Habitat Enhancement and Restoration on Existing Service-owned Land 

Alternative C 
Alternative C is the same as Alternative B. 
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2.9.11 Special Status Species (Service-owned Lands)  

Alternative C 
Alternative C is the same as described under Common to All Alternatives. 

2.9.12 Invasive Species Management (Service-owned Lands) 

Alternative C 
Alternative C is the same as Alternative B. 

2.9.13 Fire Management (Service-owned Lands)  

Alternative C 
Alternative C is the same as Alternative B. 

2.9.14 Biological Monitoring (Service-owned Lands)  

Alternative C 
Alternative C is the same as described under Common to All Alternatives. 

2.9.15 Mosquito Management (Service-owned Lands) 

Alternative C 
Alternative C is the same as described under Common to All Alternatives.  

2.9.16 Visitor Services (Service-owned Lands)  

Alternative C 
For NCV WMA-Llano Seco Unit 

2.9.16.1 Interpretation 

Alternative C would increase interpretation opportunities. In addition to the actions Common to 
All Alternatives, Alternative C would include:  

•  Annually, lead 7-15 tour groups on Llano Seco Unit, providing opportunities for up to 1,000 an-
nual interpretation visits. 

2.9.16.2 Wildlife Observation and Photography  

•  In addition to the actions Common to All Alternatives, Alternative C would include: 
•  Within 5 years, provide opportunities for wildlife viewing on the Llano Seco Unit to up to 25,000 

visitors per year. 
•  Develop a Visitor Services Plan for Llano Seco Unit.  
•  Within 5 years of CCP approval, replace the wildlife viewing platforms to increase accessibility 

and meet safety requirements. 
•  Install a fixed-in-place spotting scope on the interior viewing platform to improve wildlife view-

ing opportunities. 
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•  Maintain waterfowl loafing islands and enhance loafing habitat to improve viewing opportunities 
in Tract 12 adjacent to viewing platform and hiking trail.  

•  Offer annual photography workshops and guided field trips on the Llano Seco Unit, providing op-
portunities for up to 7,000 annual wildlife photography visits (visits specifically for photography). 

•  Annually, trim trees around parking area viewing platform to maintain wildlife visibility.  

2.9.16.3 Environmental Education 

Alternative C would increase Environmental Education opportunities as compared to Alternatives 
A and B. 

•  Within 5 years of CCP approval, annually provide an environmental education program to serve 
at least 500 students. 

•  Promote school group field trips to Llano Seco Unit. 

2.9.16.4 Volunteers  

Alternative C is the same as Alternative B. 

2.9.17 Water Management (for fish) (Service-owned Lands) 

Alternative C 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Alternative C is the same as Alternative B. 

2.9.18 Law Enforcement (Service-owned Lands) 

Alternative C 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Alternative C is the same as Alternative A, plus the program would be expanded to: 

•  Year-round increases in patrols on the Service-owned lands within the WMAs. 

2.9.19 Climate Change Adaptation (Service-owned Lands) 

Alternative C 
NCV WMA-Llano Seco Unit and Butte Sink WMA-Butte Sink Unit 

Under Alternative C, climate change adaptations would be the same as Alternative B. 
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Chapter 3. Affected Environment 
Chapter 3 of the CCP provides a detailed description of the physical, biological, and social and 
economic environments. 
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Chapter 4. Environmental Consequences 

4.1 Introduction  

This chapter provides an analysis of the effects of each of the alternatives described in Chapter 2. 
Impact evaluation has been conducted for each aspect of the environments described in Chapter 3, 
including physical, biological, and social and economic resources. Direct, indirect, and cumulative 
impacts are described, where applicable, for each alternative. Alternative A (No Action) is a con-
tinuation of management practices that are in place today and serves as a baseline against which 
Alternatives B and C are compared. Table 2 contains a comparison of the environmental conse-
quences for each of the alternatives. 

The CCP contains measures that would preclude adverse environmental impacts from occurring. 
The Service is proposing best management practices on Service-owned lands to avoid having CCP 
implementation result in adverse effects. An agency may support a conclusion of less than signifi-
cant effects by showing that mitigation measures will significantly compensate for a proposed ac-
tion’s adverse environmental impacts (Friends of Endangered Species v. Jantzen, 760 F.2d 976, 
987 (9th Cir. 1985)). 

In describing the significance of impacts, the Service defers to NEPA Implementing Regulations 
at 40 CFR 1508.27.  

"Significantly" as used in NEPA requires considerations of both context and intensity:  

a) Context. This means that the significance of an action must be analyzed in several con-
texts such as society as a whole (human, national), the affected region, the affected in-
terests, and the locality. Significance varies with the setting of the proposed action. 
For instance, in the case of a site-specific action, significance would usually depend up-
on the effects in the locale rather than in the world as a whole. Both short- and long-
term effects are relevant. 

b) Intensity. This refers to the severity of the effect including: beneficial and adverse ef-
fects; public health and safety; unique characteristics of the geographical area; contro-
versy of the action; certainty or unknown risks; precedent setting actions; cumulative 
effects; impacts to cultural resources; effects on Federally-listed species; and potential 
to violate a Federal, State, or local law imposed for the protection of the environment. 
Responsible officials must bear in mind that more than one agency may make decisions 
about partial aspects of a major action.” 

For most resource areas, the context of the analysis includes the WMA or the management unit 
and those areas immediately surrounding these units (typically the areas within the counties in 
which the units are located. Significance of impacts to the human environment determines wheth-
er preparation of an EIS is warranted. Thus, an EA provides a discussion of the magnitude of the 
impacts within the context of the situation for each impact topic. 

The activities discussed below are those proposed by the Service on easement and Service-owned 
lands of the WMAs. A previous section by the same name discusses Actions Considered but Elim-
inated from Detailed Analysis. 



A-46 Butte Sink, Willow Creek-Lurline, and North Central Valley Wildlife Management Areas 

Table 2 presents the relative effects to resources at the WMAs from implementing the 3 alterna-
tives. Resource-specific effects are described in the sections that follow. 

Table 2. Summary of environmental effects for each alternative 

Resource Alternative A 
(No Action Alternative) 

Alternative B Alternative C 
(Preferred Alternative) 

Physical Environment 

Soils Beneficial effects due to the 
high wetland easement & 
wetland restoration acre-
ages; same as Alternative 
(Alt) B, more than Alt C. 
Lowest beneficial effect 
due to lowest agricultural 
(ag.) easement acreage (no 
ag. easements) 

Beneficial effects due to high 
wetland easement & resto-
ration acreages; same as 
Alt A, more than Alt C. 
Greatest beneficial effect 
due to highest ag. ease-
ment acreage; more than 
Alts A or C 

Fewest beneficial effects due 
to lowest wetland ease-
ment & wetland restora-
tion acreages; lower than 
Alts A or B. Lower benefi-
cial effect due to ag. ease-
ments; lower than Alt B, 
higher than Alt A 

Hydrology Potential beneficial effects 
due to potential reduction 
in water use & change in 
timing due to wetland 
easements 

Same as Alt A Slightly lower beneficial ef-
fect than Alts A or B 

Water Quality and 
Contaminants 

Beneficial effect due to the 
high wetland easement & 
wetland restoration acre-
ages; same as Alt B, more 
than Alt C. Lowest benefi-
cial effect due to lowest ag. 
easement acreage (no ag. 
easements) 

Beneficial effects due to high 
wetland easement & resto-
ration acreages; same as 
Alt A, more than Alt C. 
Greatest beneficial effect 
due to the highest ag. 
easement acreage; more 
than 

Alts A or C 

Fewest beneficial effects due 
to lowest wetland ease-
ment & wetland restora-
tion acreages; lower than 
Alts A or B. Lower benefi-
cial effects due to ag. 
easements than Alt B, 
higher than Alt A 

Air Quality Beneficial effect due to the 
high wetland easement & 
wetland restoration acre-
ages; same as Alt B, more 
than Alt C. Lowest benefi-
cial effect due to the lowest 
ag. easement acreage (no 
ag. easements) 

Beneficial effects due to high 
wetland easement & resto-
ration acreages; same as 
Alt A, more than Alt C. 
Greatest beneficial effect 
due to the highest ag. 
easement acreage; more 
than Alt A or C 

Fewest beneficial effects due 
to lowest wetland ease-
ment & wetland restora-
tion acreages; lower than 
Alts A or B Lower benefi-
cial effects due to ag. 
easements than Alt B, 
higher than Alt A 

Noise Minor adverse effects due to 
noise typical of ag./farming 
areas 

Same as Alt A; no substantial 
increases or decreases in 
current noise levels 

Same as Alt A; no substantial 
increases or decreases in 
current noise levels 
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Resource Alternative A 
(No Action Alternative) 

Alternative B Alternative C 
(Preferred Alternative) 

Biological Environment 

Vegetation Long-term beneficial effects 
due to wetland easement & 
wetland restoration acre-
ages; less than Alt B, more 
than  

Alt C 

Greatest beneficial effect due 
to same wetland easements 
and restoration in Alt A, 
plus the highest ag. ease-
ment acreage; more than  

Alts A or C 

Fewest beneficial effects due 
to lowest wetland ease-
ment & wetland restora-
tion acreages; lower than  

Alts A or B 

Wildlife Resources Long-term beneficial effects 
due to wetland easement & 
wetland restoration acre-
ages; more than Alt C and 
less than Alt B 

Greatest beneficial effect due 
to same wetland easements 
and restoration in Alt A, 
plus the highest ag. ease-
ment acreage; more than  

Alts A or C 

Fewest beneficial effects due 
to lowest wetland ease-
ment & wetland restora-
tion acreages; lower than  

Alts A or B 

Fishery Resources Minor beneficial effects; few-
er than Alts B or C  

Minor beneficial effects; 
more than Alt A 

Minor beneficial effects; 
same as Alt B 

Special Status Species Long-term beneficial effects 
due to wetland easement & 
wetland restoration acre-
ages; more than Alt C and 
less than Alt B 

Greatest beneficial effect due 
to same wetland easements 
and restoration in Alt A, 
plus the highest ag. ease-
ment acreage; more than  

Alts A or C 

Fewest beneficial effects due 
to lowest wetland ease-
ment & wetland restora-
tion acreages; lower than  

Alts A or B 

Social and Economic Environment 

Local Economy Adverse effect due to high 
wetland easement acreage; 
more than Alt C 

Same as Alt A Fewest adverse effects due 
to lowest wetland ease-
ment acreage; lower than 
Alts A or B 

Cultural Resources Minor adverse effects Same as Alt A Same as Alt A 

Environmental Jus-
tice 

No disproportionate effect to 
minority or low income 
populations 

Same as Alt A Same as Alt A 

 

4.2 Effects on the Physical Environment 

Topics addressed under the physical environment section include direct and indirect effects to 
soils, hydrology, water quality, air quality, and noise. Cumulative impacts to the physical environ-
ment, addressed in the Cumulative Impacts section, would result when the incremental impact of 
an action is added to other, closely related past, present, or reasonably foreseeable future actions.  
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4.2.1 Soils 

Common to All Alternatives 

On wetland easements, a proportion of the lands would be restored or converted from agriculture 
crops to wetlands. Taking land out of agricultural production would be expected to result in a re-
duction of soil disturbance, herbicide use, and water use. The area of soils being disturbed every 
year prior to planting (disking or leveling) and after harvesting of agricultural crops would be re-
duced with the wetland easement program. As a result, beneficial effects of restoring agricultural 
lands to wetlands would include the potential for increased soil productivity. 

On easements and Service-owned lands, standard habitat management activities that may have 
some effects on soils include mowing, disking, tilling, herbicide/pesticide application for invasive 
plants, prescribed fire, grazing, and irrigation. Short-term, localized effects to soils may occur as a 
result of habitat management, restoration, maintenance activities, and visitor use on Service-
owned lands. Habitat management, maintenance, ground-disturbing restoration activities, and 
visitor use at Llano Seco Unit may involve soil disturbance and may temporarily increase erosion, 
compaction, suspended solids (turbidity) and sedimentation rates in the project area (suspended 
solids and sedimentation is discussed under Water Quality and Contaminates). On Service-owned 
lands within the WMAs, adverse effects would be minimized by implementing the BMPs identified 
in Appendix 1 of the EA and the IPM Plan, Appendix F to the Sacramento, Delevan, Colusa, and 
Sutter NWR CCP (USFWS 2009).  

On the Llano Seco Unit, the maintenance of packed gravel or dirt trail and viewing platforms will 
have minor impacts on soils and vegetation around the trails. This could include an increased poten-
tial for erosion, soil compaction (Liddle 1975), reduced seed emergence (Cole and Landres 1995), 
alteration of vegetative structure and composition, and sediment loading (Cole and Marion 1988). 

Herbicide use on Service-owned lands. Through the Sacramento Complex’s IPM process, a num-
ber of herbicides may be used on Service-owned lands for controlling invasive plant species when 
non-chemical strategies are not effective. When chemicals are used, the Service would follow 
standard BMPs, including adherence to all Federal and California EPA warning labels and appli-
cation requirements, as well as those identified by the Service’s more restrictive PUP process. 
Approved PUPs restrict the use of herbicides to minimize impacts to sensitive areas, special sta-
tus species, and other non-target species/habitats. Given this process and their relatively limited 
use on Service lands within the WMAs, it is expected that herbicide use would have a minor ad-
verse effect on soils, while providing a net beneficial effect to biological resources by reducing in-
vasives as noted in the sections to follow. The IPM Plan for the Sacramento Complex (USFWS 
2009, Appendix F) is incorporated by reference. The Nature Conservancy’s Weed Control Meth-
ods Handbook (Tu et al. 2001, Chapter 7) describes the behavior of herbicides in the environment 
and the potential effects of herbicides approved for use on Service-owned lands in the Sacramento 
Complex; it is incorporated by reference.  

Livestock grazing on Service-owned lands. Soil disturbance (compaction, disruption of soil crusts, 
and exposure to erosion) may occur from grazing. On Service-owned lands these adverse effects 
may be partially mitigated through implementing monitoring and adaptive management measures 
and restrictions measures, including: erecting temporary electric exclusionary fences to prevent 
riparian, wetlands, and other damage; adherence to restrictions and permit conditions outlined in 
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Special Use Permits (SUPs); monitoring to reduce the potential for overgrazing effects; and con-
trolled access (Appendix B, Compatibility Determination for Grazing). 

Alternative A (No Action) 

Under Alternative A, current management of the WMAs would continue unchanged. Alternative 
A includes the highest wetland easement acquisition objective (up to 36,184 acres); and up to 
27,769 acres of wetland restoration (conversion of agricultural lands to wetlands on easement 
lands). Beneficial effects to soils would be expected on up to 27,769 acres that would no longer be 
subject to soil erosion, soil compaction, and pesticide application associated with agriculture use. 
Although difficult to quantify, much less herbicide would be used on restored wetlands than on 
agricultural lands.  

As described under Common to All Alternatives, maintenance of Service-owned lands, restoration, 
visitation and other activities may increase soil erosion, but adverse effects are expected to be 
short-term and localized. Under Alternative A, adverse effects to soils are expected to be minor in 
the short-term, with beneficial effects in the long-term.  

The Service concluded that Alternative A would have beneficial effects to soils due to the wetland 
easement and restoration (up to 36,184 acres). Because Alternative A has no agricultural ease-
ments, it has no potential benefit to soils from this type of easement. 

Alternative B 

Alternative B includes the same wetland easement acreage acquisition objective as Alternative A 
(up to 36,148 acres) and more than twice the wetland easement acreage of Alternative C. Alterna-
tive B includes the same acreage of wetland restoration as Alternative A (27,769 acres) and up to 
10,628 acres more than Alternative C. The beneficial effects to soils as a result of wetland ease-
ments and wetland restoration under Alternative B would be the same as Alternative A, and 
greater than Alternative C. Additionally, Alternative B includes an agricultural easement acquisi-
tion objective (up to 30,700 acres) which is higher than both Alternative A (no agricultural ease-
ment objective) and Alternative C (19,043 acres). 

As compared to Alternative A, Alternative B slightly increases the amount of acres restored on 
existing Service-owned lands under the HMP, IPM Plan, and Fire Management Plan; 200 acres 
more pasture restored to grassland/seasonal wetland and 15 acres more grassland restored to 
seasonal wetland. The increased restoration activities would be expected to temporarily increase 
soil erosion and compaction in the localized area of earth-disturbing activities. Restoration activi-
ties would be similar to disking and other crop management activities conducted throughout the 
Central Valley. As a result, temporary, short-term and localized increases in erosion and sedimen-
tation could occur more frequently and would affect 200 acres more than in Alternative A. Visitor 
service opportunities and research activities on Service-owned lands would remain the same as in 
Alternative A. Due to the relatively small increase in restoration acreage and no proposed in-
crease in visitation under Alternative B, adverse effects to soils are expected to be temporarily 
moderate and localized, and minor in the long-term. 

The Service concluded that Alternative B would have beneficial effects to soils due to the wetland 
easement and restoration; the same as Alternative A (up to 36,184 acres). Although agricultural 
easements allow standard agricultural practices (described in Common to All Alternatives), agri-
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cultural easements also encourage shallow flooding and other soil conservation practices. The Ser-
vice concluded that Alternative B, with the highest agricultural easement acreage may result in 
the greatest potential for beneficial effects to soils as compared to Alternatives A or C.  

Alternatives C (Preferred) 

Alternative C would acquire less wetland easements (15,000 acres) than Alternatives A or B (both 
36,148 acres). Alternative C includes less than half of the wetland restoration (12,535 acres) than 
Alternatives A or B (both 27,769 acres). Beneficial effects to soils would be expected on up to 
12,535 acres that would no longer be subject to soil erosion, compaction, and pesticide application 
associated with agriculture use. There would be long-term benefits to soil health on fewer acres; 
less than half of the acres than with A or B. Alternatively, there would be fewer temporary ad-
verse effects to soils from wetland restoration activities than Alternatives A or B. Alternative C 
would restore the same number of acres on existing Service-owned lands as Alternative B, and 
would have the same types of effects to soils. Additionally, Alternative C includes a lower potential 
for beneficial effects from agricultural easement acquisition (19,043 acres) than Alternative B 
(30,700 acres). Alternative C would have greater benefits due to agricultural easements than Al-
ternative A, which has no agricultural easement objective. 

Alternative C includes increasing visitor service opportunities by approximately 11 percent (from 
22,500 visitors to 25,000 visitors annually), improving viewing platforms, constructing loafing is-
lands to increase viewing opportunities, and extending trail access. Alternative C would have more 
visitor opportunities than Alternatives A or B. As a result, temporary and localized increase in 
erosion and sedimentation could occur more frequently than in Alternative A due to the increased 
number of visitors to the Service-owned Llano Seco Unit. Adverse effects to soils from habitat res-
toration and visitor improvements are expected to be short-term and localized. Adverse effects 
from a relatively small increase in restoration acreage (as compared to Alternative A) and small 
increase in visitation (11 percent more than Alternatives A or B) are expected to be negligible as 
compared to Alternative A. Under Alternative C, adverse effects to soils are expected to be tem-
porarily moderate and localized, and minor in the long-term.  

The Service concluded that Alternative C would have beneficial effects to soils due to the wetland 
easement and restoration; with fewer wetland easement acres than Alternatives A or B, Alterna-
tive C (up to 17,141 acres) would have fewer beneficial effects resulting from wetland easements 
and restoration. Alternative C, with the lower agricultural easement acreage (up to 19,043 acres), 
may result in more potential beneficial effects to soils than Alternative A (with no agricultural 
easements) and fewer potential beneficial effects to soils that Alternative B. 

4.2.2 Hydrology 

Common to All Alternatives 

Surface water diversions and ground water pumping are expected to remain the same on ease-
ment lands with existing wetlands. On some wetland easements, lands would be restored or con-
verted from agricultural crops to wetlands (i.e., as opposed to a wetland easement on an existing 
wetland, some wetland easements are on less productive crop lands that are being restored to wet-
lands). This may result in a reduction in water use and some changes in the timing of water use 
(decreased summer water use on crops and increased fall/winter use to provide waterfowl habitat). 
Therefore, agricultural lands (primarily rice-growing lands) converted to wetland easements may 
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result in reduced water use during the growing season, which may potentially increase water 
availability for other uses during the summer; a potential beneficial effect common to all alterna-
tives because all alternatives include wetland easements. 

On Service-owned lands, water rights diversions would remain the same and habitat management 
activities would occur on Butte Sink and Llano Seco Units in all alternatives. Implementation of 
these activities would maintain or improve the current hydrologic conditions within the WMAs. 
Visitor uses are confined to existing roads, trails, and viewing platforms on the Service-owned 
Llano Seco Unit. Implementation of the CCP including authorized water diversions, habitat man-
agement, and visitor service activities would have no adverse effects to hydrology.  

Alternative A (No Action) 

Under wetland easements, water diversions to flooded wetlands occur primarily in the fall/winter 
to provide waterfowl habitat; whereas, if the lands remained in agriculture, water diversions 
would be expected to occur in the spring/summer for crops. Implementation of the no action alter-
native (Alternative A) would maintain or improve the current hydrologic conditions on wetlands in 
the WMAs. Under Alternative A, 36,184 acres of wetland easements may be acquired (presumably 
changing water diversion from crops in the spring/summer to wetlands in the fall/winter). On Ser-
vice-owned lands, because water use is not expected to change substantially in the future, and 
BMPs (Appendix 1) would be implemented, no adverse effects on hydrology are expected.  

The Service concluded that Alternative A would have potential beneficial effects to hydrology 
due to the potential change in timing and reduction in water use on wetland easements (on up to 
36,184 acres).  

Alternative B 

Under Alternatives B, the same acreage of wetland easements would be acquired to protect re-
stored and existing wetlands in the NCV WMA as with Alternative A, plus up to 30,700 acres of 
agricultural easements would be acquired. Under wetland easements, less water may be diverted 
to privately owned lands and the timing of the diversions would be expected to occur later in the 
year (decreased spring/summer water use on crops and increased fall/winter use to provide wet-
land habitat). Water use on agricultural easements would not be expected to change substantially 
from current use. Because the annual quantity and timing of water use will not change on agricul-
tural easements, the annual quantity and timing of water use on wetland easements would remain 
the same as in Alternative A, and BMPs (Appendix 1) would be implemented on Service-owned 
lands, no adverse effects to hydrology are expected. 

The Service concluded that Alternative B, with the same acreage of wetland easements (up to 
36,184 acres), would have the same potential for beneficial effects to hydrology as Alternative A. 

Alternatives C (Preferred) 

Under Alternative C, fewer acres of wetland easements would be acquired to protect restored and 
existing wetlands in the NCV WMA than with Alternatives A or B (less than half the wetland 
easement acreage objective), plus fewer acres of agricultural easements would be acquired (37 
percent less than the agricultural easement acreage of Alternative B). As with Alternative A and 
B, for wetland easements, less water may be diverted, and it would largely be diverted onto ease-
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ment lands in fall/early winter instead of in April through October. Water use on agricultural 
easements would not be expected to change substantially from current use. Because the annual 
quantity and timing of water use will not change on agricultural easements, the annual quantity 
and timing of water use on wetland easements would remain the same as in Alternative A, and 
BMPs (Appendix 1) would be implemented on Service-owned lands, no adverse effects on hydrol-
ogy are expected. 

The Service concluded that Alternative C, with less than half of the acreage of wetland easements 
(17,141 acres), would have slightly lower potential for beneficial effects to hydrology when com-
pared to Alternative A and B. 

4.2.3 Water Quality and Contaminants 

Common to All Alternatives 

All alternatives would have a minor beneficial effect from wetland filtering. Water quality is im-
proved by wetland filtering, which removes organic and inorganic nutrients and toxic materials 
from the water that flows through them. On easements restored from agriculture to wetlands, 
pesticide and fertilizer use would be expected to decrease substantially, resulting in an improve-
ment in water quality and a reduction in contaminants. 

On Service-owned lands, all alternatives include the use of herbicides under an IPM strategy for 
the control of invasive plants. Control would involve the periodic application of herbicides. For ex-
ample, a small portion of the Butte Sink Unit, primarily along Butte Creek, is comprised of ripari-
an habitat that also includes invasive eucalyptus trees. Removal of eucalyptus trees typically in-
cludes physical removal of the tree followed by a cut-stump herbicide treatment. 

On Service-owned lands, as previously discussed under Soils, Service-approved herbicides would be 
used to manage invasive plants. The use of herbicides poses several environmental risks including 
water quality contamination. However, the potential for such risks is considered minimal due to the 
types and limited quantities of herbicides used and the precautionary measures taken during appli-
cation. On Service-owned lands, Service-approved would be applied in accordance with an integrated 
pest management approach (USFWS 2009, Appendix F) and the Habitat Management Plan (appen-
dices to the CCP); these documents are incorporated by reference. Along with the selective use of 
pesticides, the PUP process would also describe other appropriate integrated pest management 
strategies (biological, physical, mechanical, and cultural methods) to eradicate, control, or contain 
pest species to achieve the resource management objectives. The Service concludes that the use of 
herbicides would have a minor adverse effect on water quality, while providing a net beneficial effect 
to biological resources as noted in the section Effects on the Biological Environment. 

In regard to Service-owned lands, the Sacramento Complex staff works cooperatively with the 
local mosquito and vector control districts (MVCD) to facilitate monitoring and if warranted, con-
trol of mosquito populations to reduce public health risk (i.e., exposure to vectors of West Nile Vi-
rus) and nuisance in nearby communities. Depending on the local MVCD, larvicides or adulticides 
may be the preferred control method if wetland management techniques are unsuccessful. Adulti-
cide use is typically conducted annually in the Butte Sink WMA, with ultra-low volume aerial ap-
plications of pyrethroids or the organophosphate Naled (USFWS 2009, Appendix F). These appli-
cations are usually made in the late summer and early fall when seasonal wetlands are being 
flooded and mosquito populations are highest. While highly toxic to fish and aquatic invertebrates, 
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these adulticides are readily metabolized or rapidly broken down in the environment and have lit-
tle potential for bioaccumulation and biomagnification in the local food-web. Microbial larvicides, 
such as Bacillus thuringiensis israelensis (Bti) and Bacillus sphaericus (Bs), are also used peri-
odically on the WMAs. The Sacramento Complex’s IPM Plan (USFWS 2009, Appendix F) outlines 
the processes by which decisions are made about when and how to treat mosquitoes on Service-
owned lands and potential effects of the pesticides used; it is incorporated by reference. 

Effects on non-target organisms can be loss of biomass, loss of diversity, interference with normal 
ecological relationships, bioaccumulation, or other unknown effects. Because one of the major ob-
jectives of the Sacramento Complex is to provide high quality feeding areas for migratory birds 
and other wildlife, there is concern that mosquito control treatments may be interfering with that 
objective by reducing the existing food base. Another concern is that rare insects or insects that 
function as important pollinators for rare plants may be impacted by mosquito control treatments. 
Use of non-native biological controls such as mosquitofish may alter ecological relationships of na-
tive species. Bioaccumulation in substantial amounts has not been associated with any of the ap-
proved chemical treatments referred to in this plan.  

Habitat management activities on Service-owned lands may involve large earthmoving equipment 
and other motorized equipment that could result in the introduction of various contaminants, such 
as fuel oils, grease, and other petroleum products, either directly from equipment or through sur-
face runoff. Contaminants may be toxic to fish, amphibians, birds, or invertebrates or adversely 
affect their respiration and feeding as discussed under Wildlife Resources. With the implementa-
tion of avoidance measures (BMPs in Appendix 1 and USFWS 2009, Appendix F), no adverse ef-
fects on water quality are expected. 

Under all alternatives, up to 3,321 acres of wetland and associated upland and riparian habitat 
would be restored on newly acquired Service-owned lands in the NCV WMA. Short-term impacts 
to water quality would likely occur during wetland restoration projects; possibly increasing sus-
pended solids (turbidity) or sedimentation. As with habitat management activities, with the im-
plementation of avoidance measures (BMPs in Appendix 1 and USFWS 2009, Appendix F) on 
Service-owned lands, no long-term adverse effects on water quality are expected due to wetland 
restoration. Once completed, the wetland restoration areas are expected to provide long-term 
benefits of improved water quality from wetland filtering.  

In 2011, through the Environmental Contaminants Division of the Sacramento Fish and Wildlife 
Office, Contaminants Assessment Process on Butte Sink Unit, the Service determined that there 
is the potential for pesticide contamination on the WMA via drift, surface water runoff, or acci-
dental spills, given the close proximity of agricultural lands. The Service has established spill-
prevention, control and countermeasure plans for the refuges that apply to the Service-owned 
lands within the WMAs. These plans include on-site handling criteria to avoid input of contami-
nants to the waterway. Staging, washing, and storage areas are provided away from waterways 
for equipment, construction materials, fuels, lubricants, solvents, and other possible contaminants.  

Lead shot from hunting as a potential source of contamination is discussed under Wildlife Resources.  

The use of managed, prescribed livestock grazing may be used on the WMAs as a method of increas-
ing short grass foraging habitat, maintain native grassland communities, or remove non-native plant 
species. Intensive grazing can impact water quality due to an increased nutrient input to waterways 
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from animal waste material. These impacts are expected to be localized and minor if grazing is used 
in areas that are generally dry and grazing is excluded from permanent waterways.  

For all alternatives, the visitor services opportunities on Llano Seco Unit have the potential to af-
fect water quality by the localized introduction of contaminants. Increases in visitor use may in-
crease erosion on trails, which may increase turbidity or sedimentation. To date, no water quality 
degradation from visitor use has been documented. Service-led environmental education and in-
terpretive tours would be confined to existing roads, trails, and disturbed areas, and avoid sensi-
tive areas (such as wetlands). No adverse effects to water quality are anticipated from visitor use 
at Llano Seco Unit. 

Alternative A (No Action) 

Wetland Easements. Alternative A includes up to 36,184 acres of wetland easements. As discussed 
under Common to All Alternatives, conversion of agricultural croplands to protected wetlands 
would result in beneficial effects to water quality in the long-term due to the filtering effects of 
wetlands, a decrease in the use of agricultural pesticides and fertilizer, and a decrease in ground 
disturbing agricultural activities (i.e., disking, plowing, leveling). 

Agricultural Easements. Alternative A includes no agricultural easements; therefore, none of 
their potential benefits would result from Alternative A. 

Wetland Restoration. Alternative A includes an estimated 27,769 acres of wetland restoration on 
easement lands and up to 3,321 acres of wetland restoration on newly acquired Service-owned 
lands. As a result of wetland restoration, beneficial effects to water quality will occur as discussed 
in Common to All Alternatives.  

Under Alternative A, on Service-owned lands, on the 743 acres of managed wetlands, up to 20 per-
cent would be managed as semi-permanent and/or permanent wetlands. On Service-owned lands, 
minor, localized adverse effects may continue as a result of maintenance operations associated 
with ditches, canals, and adjacent roads. As described under Common to All Alternatives, a minor 
amount of localized and temporary adverse effects to water quality are expected during mainte-
nance, restoration, and enhancement activities. On Service-owned lands, by implementing the 
BMPs (Appendix 1 and USFWS 2009, Appendix F), adverse effects to water quality would be min-
imized, though a minor amount of localized and temporary adverse effects to water quality is ex-
pected from maintenance activities. 

Pesticide use levels would continue as needed to control invasive plants and mosquitoes as de-
scribed under Common to All Alternatives. Effects due to pesticide use would remain as localized. 
The use of pesticides would continue in compliance with Federal and State laws and Service poli-
cies stated above.  

The Service concluded that Alternative A would have beneficial effects to water quality due to the 
wetland easement and restoration (up to 36,184 acres). Because Alternative A has no agricultural 
easements, there are no potential benefits from this type of easement. As described in Common to 
All Alternatives, no adverse effects to water quality from refuge visitors would be expected. 
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Alternative B 

Wetland Easements. Alternative B includes the same acreage of protected wetlands as Alterna-
tive A, but reallocation of the acreage objectives to include Sacramento County.  

Beneficial effects to water quality under Alternative B would be similar to Alternative A.  

Agricultural Easements. Alternative B includes up to 30,700 acres of agricultural easements. Shal-
low flooding is encouraged under easement agreements, which has the potential to provide many of 
the beneficial effects to water quality as with wetland restoration (described under Common to All 
Alternatives). Due to the addition of agricultural easements, Alternative B provides the greatest po-
tential for beneficial effects to water quality (as described under Common to All Alternatives).  

Wetland Restoration. Alternative B proposes the same acreage of wetland restoration on ease-
ments (27,769 acres) and the same acreage of habitat restoration on newly acquired Service-owned 
lands (up to 3,321 acres). Beneficial effects to water quality under Alternative B would be the 
same as Alternative A. 

Alternative B also includes the same number of visitor use opportunities on Llano Seco Unit as 
Alternative A, so potentially adverse effects to water quality would be the same.  

Under Alternative B, on Service-owned lands, 15 acres of grassland would be restored to seasonal 
wetland and on the 743 acres of managed wetlands, up to 30 percent would be managed as semi-
permanent and/or permanent wetlands (10 percent more wetlands than with Alternative A).  

The localized and temporary increases in turbidity and erosion along drainages from maintenance 
activities are expected to be the same as Alternative A, plus the relatively small-scale additional 
effects to water quality associated with restoration of the additional 15 acres on Service-owned 
lands. Restoration may involve earthmoving or disking that may increase the potential for soil 
erosion, turbidity, and sedimentation. On Service-owned lands, by implementing the BMPs (Ap-
pendix 1), adverse effects to water and water quality would be minimized, though a minor amount 
of localized and temporary adverse effects to water quality is expected. As a result of slightly 
more restoration in Alternative B, more beneficial effects to water quality are expected in the 
long-term due to the filtering effects of wetlands as compared to Alternative A.  

The Service concluded that Alternative B would have beneficial effects to water quality due to the 
wetland easement and restoration; the same as Alternative A (up to 36,184 acres). Although agri-
cultural easements allow standard agricultural practices (described in Common to All Alterna-
tives), agricultural easements also encourage shallow flooding. The Service concluded that Alter-
native B, with the highest agricultural easement acreage may result in the greatest potential for 
beneficial effects to water quality as compared to Alternatives A or C. 

Alternative C (Preferred) 

Wetland Easements. Alternative C includes up to 17,141 acres of wetland easements. Conversion 
of agricultural croplands to protected wetlands would result in beneficial effects to water quality 
in the long-term as described under Common to All Alternatives. 
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Agricultural Easements. In addition, Alternative C includes up to 19,043 acres of agricultural 
easements. Agricultural easements provide an increased potential for beneficial effects to water 
quality, however, Alternative C includes 13,559 fewer acres in agricultural easements than Alter-
native B, reducing the potential benefits commensurately. 

Wetland Restoration. Alternative C includes an estimated 12,535 acres of wetland restoration on 
easement lands (less than half of Alternative A or B) and the same acres of wetland restoration on 
newly acquired Service-owned lands as the other alternatives. The same types of beneficial effects 
to water quality are expected in the long-term for all alternatives; however, Alternative C is ex-
pected to have the fewest beneficial effects on water quality due to its lower acreages. Under Al-
ternative C, on easement lands, the fewest acres of wetlands would be restored. Therefore, Alter-
native C is expected to provide the fewest beneficial effects to water quality as a result of restora-
tion, as compared to Alternatives A and B. Under Alternative C, on Service-owned lands, the same 
area of seasonal wetland (up to 15 acres) would be restored as with Alternative B. 

On Service-owned lands, by implementing the BMPs (Appendix 1, and USFWS 2009, Appendix 
F), potentially adverse effects to water and water quality would be minimized, though a minor 
amount of localized and temporary adverse effects to water quality is expected. Adverse effects to 
water quality would be expected to be the same as Alternatives A and B. Beneficial effects to wa-
ter quality are expected in the long-term after restoration due to the filtering effects of wetlands, 
the decrease in the use of agricultural pesticides, and a decrease in ground disturbing agricultural 
activities. Alternative C proposes to restore 12,535 acres of wetlands, less than half of the acreage 
as does Alternative A (27,769 acres) or B (27,769 acres), Alternative C provides the fewest benefi-
cial effects to water quality.  

Alternative C would implement an increase in visitor opportunities by approximately 11 percent; 
as opportunities are increased, visitation could be expected to increase commensurately by ap-
proximately 11 percent over the 15-year life of the CCP. Alternative C proposes more visitor use 
than Alternatives A or B. These gradual increases in visitor use may increase erosion on trails, 
which may increase turbidity or sedimentation; however, adverse effects on water quality are ex-
pected to be negligible. 

The Service concluded that Alternative C would have beneficial effects to water quality due to the 
wetland easement and restoration; with fewer wetland easement acres than Alternatives A or B, 
Alternative C (up to 17,141 acres) would have fewer beneficial effects resulting from wetland 
easements and restoration. Alternative C, with the lower agricultural easement acreage, may re-
sult in more potential beneficial effects to water quality than Alternative A (with no agricultural 
easements) and fewer potential beneficial effects than Alternative B (with a higher agricultural 
easement acreage). 

4.2.4 Air Quality 

Common to All Alternatives 

Activities not encumbered by the conservation easements and implemented by private landowners 
on privately-owned easement lands are not a part of this analysis.  

Under the wetland easement program agriculture lands would be restored to wetlands; increasing 
wetlands would be expected to have beneficial effects on air quality because less dust would be 
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generated from disking, leveling, and harvesting. The wetland easement program would also be 
expected to decrease the annual consumption of diesel/gas fuels by farming equipment, and result 
in less pesticide drift and agricultural burning. 

All alternatives include ongoing Service activities related to private lands such as vehicle trips to 
WMA properties and aerial easement compliance surveys that would continue to create “tailpipe” 
emissions (particulate matter, nitrogen oxides, and reactive gases) that could affect air quality.  

All alternatives also include ongoing management activities on the Service-owned Butte Sink and 
Llano Seco Units, and visitor use on the latter, that would continue to create tailpipe emissions (par-
ticulate matter, nitrogen oxides, and reactive gases) that could affect air quality. Due to the scale of 
the activity, particulate matter from vehicle use would be expected to be far less than particulates 
from soil disturbing activities on more than 34,000 acres, described below under all alternatives.  

On Service-owned lands, all alternatives would include activities that can disturb and expose the 
soil, such as mowing, disking, grazing, grading for habitat restoration and road maintenance, veg-
etation clearing, and other wetland restoration and enhancement activities that can also generate 
increased particulate emissions (minor dust), particularly during windy conditions. Other activities 
on Service-owned lands that could affect air quality are prescribed burning and herbicide spraying 
for habitat management (and associated pesticide drift), tailpipe emissions from visitor and em-
ployee vehicle trips, and tailpipe emissions from habitat management and maintenance activities.  

All alternatives would use limited prescribed fire to manage vegetation and control non-native 
weeds to reach habitat objectives, which may temporarily impact air quality. Burning vegetation 
could temporarily and substantially increase particulate matter (PM10 or dust) concentrations in 
the area. However, adverse impacts from prescribed fire under all alternatives are expected to be 
short-term and localized for the following reasons: 1) prior to conducting a burn, the Service would 
develop a prescribed burn plan and obtain a burn permit from the appropriate Air Quality Man-
agement District; 2) the Service would follow all conditions of the permit; 3) measures to avoid 
and/or minimize adverse effects would include: close coordination with the appropriate Air Quality 
Management District; selection of a proper burn prescription and cessation of burn activities when 
conditions exceed predetermined prescription levels; and the use of firebreaks (cut line, existing 
roads) around burn units to minimize any potential for wildfire; and 4) prescribed fire impacts are 
mitigated by small burn unit size, direction of winds, and distance from population centers. The 
Fire Management Plan provides more detailed information and is available at: 
http://www.fws.gov/refuge/Sacramento/CCP/SacramentoNWRComplex.html. Interpretive pro-
grams, explaining the prescribed burning program, will also be conducted as part of ongoing Sac-
ramento Complex outreach activities. 

Service-approved pesticides would be applied on Service-owned lands in accordance with an inte-
grated pest management approach and the Habitat Management Plans. Habitat maps for Butte 
Sink and Llano Seco Units are available at: http://www.fws.gov/refuge/Sacramento/habitats.html. 
The Service would comply with all labels, California EPA application requirements, and the Ser-
vice’s PUP process, and BMPs (USFWS 2009, Appendix F) to avoid and minimize potentially ad-
verse effects to air quality.  

As described in more detail in Chapter 3 of the CCP, all alternatives would include the beneficial 
effects to air quality (and the biosphere) from carbon sequestration by grasslands, wetlands, and 
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other communities – all are effective both in preventing carbon emission and acting as a biological 
“scrubber” of atmospheric carbon monoxide (USDOE 1999).  

Alternative A (No Action) 

For activities on Service-owned lands and activities encumbered by easements, under Alternative 
A, impacts to air quality would continue to be approximately the same as they are now: minor, lo-
calized, and short-term impacts. Aerial easement compliance monitoring surveys would be infre-
quent, once per year. Emissions associated with vehicle trips and equipment usage would be mi-
nor given the level of activity at the WMAs relative to current emissions within the air basins as-
sociated with regional traffic and equipment usage. Air emissions from implementing Alternative 
A are considered minor. 

Alternative A includes 36,184 acres of wetland easements, which would be expected to result in a 
beneficial effect of carbon sequestration (as described in Common to All Alternatives) and benefi-
cial effects to air quality. The net effect from all management activities in Alternative A is consid-
ered minor. 

The Service concluded that Alternative A would have beneficial effects to air quality due to a re-
duction in particulates generated with wetland easements (up to 36,184 acres), as described in 
Common to All Alternatives. Because Alternative A has no agricultural easements, it has no po-
tential benefit from this type of easement. As described in Common to All Alternatives, adverse 
effects to air quality (particulates generated) from visitor trips is considered negligible as com-
pared to soil disturbing activities typical of a farming/ranching area. 

Alternatives B  

For activities on Service-owned lands and activities encumbered by easements, Alternative B 
would result in minor adverse effects to air quality, but more than Alternatives A or C. Alternative 
B includes acquiring the same acres of wetland easements as with Alternative A, plus up to 30,700 
acres of agricultural easements.  

Easement management activities such as vehicle trips by the Service would increase with the ad-
dition of the agricultural easement acreage. Due to the increase in the Service’s periodic vehicle 
trips to easements and aerial easement compliance surveys, tailpipe emissions (particulate matter, 
nitrogen oxides, and reactive gases) that could affect air quality would be expected to increase. 
Under Alternative B, aerial easement compliance monitoring surveys would increase to twice per 
year. Comparatively, particulate matter from periodic airplane and vehicle use would be expected 
to be negligible as compared to particulates from soil disturbing activities on up to 30,700 acres of 
agricultural easements in this alternative, and the farming activity typical in the Sacramento Val-
ley in all alternatives. Conversely, shallow flooding is encouraged under easement agreements, 
which could have the potential to reduce fugitive dust. 

Alternative B includes minor amounts of short- and long-term increases in pollutant emissions 
from management and would be the same as for Alternative A. Short-term increases in dust 
(PM10) and tailpipe emissions (particulate matter, nitrogen oxides, and reactive gases) from in-
creased habitat management projects that disturb the soil and/or require the use of heavy equip-
ment would be approximately the same as Alternative A. As with Alternative A, with Alternative 
B tailpipe emissions would result from the use of combustion engines in construction equipment.  
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Alternative B includes the same acreage of wetland easements (34,043 acres), protecting the same 
acreage of non-crop lands as Alternative A, plus the highest agricultural easement acreage (up to 
30,700 acres). With the highest acreages of wetland and agricultural easements combined, Alter-
native B would be expected to result in the greatest potential for carbon sequestration (as de-
scribed in Common to All Alternatives) and beneficial effects to air quality; greater than Alterna-
tive A or C. 

Under Alternative B, the net effect from all management activities on Service-owned lands and 
activities encumbered by easements would result in greater adverse effects to air quality relative 
to Alternative A. Therefore, air emissions from implementing Alternative B are considered mod-
erate and greater than Alternatives A or C due to the greater agricultural easement acreage. 

The Service concluded that Alternative B would have beneficial effects to air quality due to wet-
land easement and restoration; the same as Alternative A (up to 36,184 acres). Although agricul-
tural easements allow standard agricultural practices (described in Common to All Alternatives), 
agricultural easements also encourage shallow flooding. The Service concluded that Alternative B, 
with the highest agricultural easement acreage may result in the greatest potential for beneficial 
effects to air quality as compared to Alternatives A or C. 

Alternative C (Preferred) 

For activities on Service-owned lands and activities encumbered by easements, Alternative C would 
result in minor adverse effects to air quality, but less than either Alternative A or Alternative B.  

Easement management activities such as vehicle trips by the Service would increase with the in-
crease in easement acreage and the goal of visiting one third of all easement properties each year. 
Due to the increase in the Service’s periodic vehicle trips to easements and aerial easement com-
pliance surveys, tailpipe emissions (particulate matter, nitrogen oxides, and reactive gases) that 
could affect air quality would be expected to increase. Aerial easement compliance monitoring 
surveys would be twice per year. Comparatively, particulate matter from periodic airplane and 
vehicle use would be expected to be negligible as compared to particulates from soil disturbing 
activities on up to 19,043 acres of agricultural easements in this alternative, and the farming activ-
ity typical in the Sacramento Valley in all alternatives. Conversely, shallow flooding is encouraged 
under easement agreements, which has the potential to reduce fugitive dust. 

On Service-owned lands, Alternative C would also increase the number of acres burned, using 
prescribed fire, relative to Alternative A. Under Alternative C, minor amounts of short and long-
term increases in pollutant emissions are expected. Short-term increases in dust (PM10) and tail-
pipe emissions (particulate matter, nitrogen oxides, and reactive gases) would result from in-
creased habitat management projects that disturb the soil and/or require the use of heavy equip-
ment. Tailpipe emissions would result from the use of combustion engines in construction equip-
ment and visitor vehicles.  

Alternative C would have a moderate impact relative to Alternative A due to the long-term in-
creases in emissions that would result from the growing number of vehicular trips to, from, and in 
the area of Llano Seco Unit as visitation increases. However, the increase in visitation is expected 
to be relatively small (approximately 11 percent more than in Alternatives A or B).  
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Under Alternative C, the net effect from all management activities on Service-owned lands and 
activities encumbered by easements, would result in the fewest beneficial effects to air quality. 
Alternative C would have the lowest acreage of wetland easements (protecting less than half of the 
acreage of non-crop lands as Alternative A or B), the lowest easement restoration acreages, and 
lower agricultural easement acreage than Alternative B. The Service concluded that although Al-
ternative C includes an 11 percent increase in visitor use, adverse effects to air quality (particu-
lates generated) from visitor trips are considered negligible as compared to soil disturbing activi-
ties typical of a farming area. 

4.2.5 Noise 

Alternative A (No Action) 

Easement management activities and technical support involving vehicle trips (e.g., on-road cars 
and trucks) by the Service would remain at current levels, occurring periodically during the 
year, over a short duration on the WMAs (a minor impact). Vehicle trips would be typical of a 
farming/ranching area, short-term in nature and not result in any substantial long-term increas-
es in noise. 

The continuation of current activities including use of vehicles for access associated with habitat 
management by Service personnel and contractors (e.g., on-road cars and trucks) on the WMAs 
and visitor activities on Llano Seco Unit would not generate noise of sufficient volume to impact 
any existing or future noise-sensitive receptors (sites where frequent human use occurs such as 
residences, hospitals, schools, daycare centers) in the general vicinity. Further, these noise effects 
are similar to levels experienced by the residents from other traffic along these access roads. 
There is one residence across Seven Mile Lane from Llano Seco Unit and several duck clubs in the 
surrounding vicinity.  

For activities on Service-owned lands and activities encumbered by easements, the Service con-
cluded that no substantial noise impacts are anticipated as a result of Alternative A because work 
is limited to equipment or machinery typical of a farming/ranching area. 

Alternative B 

Easement management and technical support activities involving vehicle trips by the Service 
would increase with the addition of the agricultural easement acreage. Due to the increase in the 
Service’s periodic vehicle trips to easements, Alternative B could potentially result in minor in-
creases in noise levels at certain times during the year over a short duration on the WMAs (minor 
to moderate impact relative to Alternative A). However, vehicle trips would be typical of a farm-
ing/ranching area, short-term in nature and not result in any substantial long-term increases in 
the current noise levels, as compared to Alternative A. Noise-sensitive receptors located along ma-
jor access routes to the WMAs would not experience any appreciable differences in traffic related 
noise levels as compared to Alternative A.  

For activities on Service-owned lands and activities encumbered by easements, the Service con-
cluded that implementation of Alternative B would not result in any substantial increases or de-
creases in the current noise levels. 
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Alternative C (Preferred) 

Under Alternative C, easement management and technical support activities involving vehicle 
trips by the Service would be similar to Alternative A; Alternative C has the same total easement 
acreage objective as Alternative A. Alternative C includes fewer wetland easement acres and few-
er easement restoration acres than Alternative A, which could potentially result in lower noise 
levels from restoration activities. However, this minor decrease may be offset by the potential in-
crease in noise from increased visitation discussed below. 

Alternative C would implement an increase in visitor opportunities by approximately 11 percent; 
as opportunities are increased, visitation could be expected to increase commensurately by ap-
proximately 11 percent over the 15-year life of the CCP. However, these noise effects associated 
with increased visitor opportunities are similar to levels experienced by residents from other traf-
fic along these access roads. Sensitive receptors and residences located along major access routes 
to the Service-owned Llano Seco Unit and privately-owned easement lands would not experience 
any appreciable differences in traffic related noise levels as compared to Alternative A. No appre-
ciable difference in traffic noise is expected at Butte Sink Unit given it is closed to public use.  

For activities on Service-owned lands and activities encumbered by easements, the Service con-
cluded that implementation of Alternative C would not result in any substantial increases or de-
creases in the current noise levels. 

4.3 Effects on the Biological Environment 

The effects to the WMAs’ biological resources as a result of implementing the various alternatives 
are described below. Potential effects to these resources are characterized by evaluating direct, 
indirect, and cumulative effects. For example, direct impacts would involve the removal of vegeta-
tion as a result of ground-disturbing actions, while indirect impacts would involve changes to habi-
tat or vegetation that are incidental to the implementation of an action. Cumulative effects to plant 
communities, wildlife, and other natural resources, described in the Cumulative Impacts section, 
would result when the incremental impact of an action is added to other, closely related past, pre-
sent, or reasonably foreseeable future actions.  

4.3.1 Vegetation 

Common to All Alternatives 

Service-owned lands and conservation easements protect existing and restored wetland habitat 
(including wetland, upland and riparian forest vegetation) for waterfowl, other migratory birds 
and wetland-dependent wildlife. These wetlands provide food, water and vegetative cover for a 
diverse array of wildlife species. By acquiring wetland easements, the Service is acquiring the de-
velopment rights on those lands and benefitting existing wetland plant communities and restoring 
agricultural areas to wetland habitat more suitable to sustain wildlife and native plant communi-
ties in perpetuity. 

For all alternatives, on Service-owned lands, the Service would continue to use a variety of tech-
niques, such as: water management, mowing, disking, prescribed burning, use of herbicide in ac-
cordance with the IPM Plan (USFWS 2009, Appendix F), and grazing to manage vegetation to in-
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crease habitat value (food, water, and vegetative cover) for migratory birds and other wildlife. The 
IPM Plan (USFWS 2009, Appendix F) provides additional analysis and is incorporated by reference. 

Flooding on Service-owned lands. For all alternatives, the timing, depth and duration of flooding 
would be manipulated to enhance wetland habitat values, benefit desirable plants and reduce un-
desirable plants. Desirable plants increase wildlife habitat value and undesirable plants provide 
low wildlife habitat or food value. More information about how flooding is used to manage vegeta-
tion is provided in Chapter 3 of the CCP. 

Mowing and disking on Service-owned lands. For all alternatives, mowing and disking may be 
used to reduce undesirable or invasive vegetation that is not beneficial to wildlife. In addition to 
controlling undesirable plants, disking also creates a seedbed conducive to both increased germi-
nation and seed production of desirable moist soil plants in seasonal wetlands (Naylor 2002). Mow-
ing to reduce invasive plants can result in a greater diversity of species beneficial to waterfowl as a 
source of food and cover. In accordance with the IPM Plan (USFWS 2009, Appendix F), whenever 
possible, mowing will be used instead of disking to minimize ground disturbance, erosion, and in-
vasive species expansion. More information about how disking and mowing are used to manage 
vegetation is provided in Chapter 3 of the CCP. 

 Prescribed fire on Service-owned lands. For all alternatives, the Fire Management Plan for the 
Sacramento Complex would be implemented, prescribed burning may be used on up to 510 acres 
at Llano Seco Unit to meet WUI and habitat objectives, and suppression of wildfire would contin-
ue. The beneficial effects to vegetation from prescribed burning include reducing invasive species 
and stimulating native plant growth (Pollack and Kan 1998). Potential adverse effects to vegeta-
tion from these actions include: trampling, crushing, or removal of vegetation to create fire lines 
for controlling burns and creation of temporary roads for equipment access. There is also the po-
tential for the introduction of invasive plants from equipment used during fire operations. Fire 
suppression activities that result in soil disturbance, such as creation of fire lines, could create ar-
eas that are more susceptible to noxious weed infestation. Disturbed areas would be monitored for 
noxious weed infestations and, in the event of colonization, would be treated with appropriate IPM 
techniques. More information about how prescribed burning is used to manage vegetation is pro-
vided in Chapter 3 of the CCP. 

Herbicide use on Service-owned lands. As discussed under the sections on Soils and Water Quality, 
on Service-owned lands, pesticides would be applied in accordance with an integrated pest manage-
ment approach (USFWS 2009, Appendix F). Habitat maps for Butte Sink and Llano Seco Units are 
available at: http://www.fws.gov/refuge/Sacramento/habitats.html. Use of herbicides would have a 
beneficial effect on plant communities as a whole, since the control of non-native or invasive species 
would result in an increase in native species. A decrease in invasive plant coverage is generally ex-
pected to improve the biological integrity, diversity and health of the plant community. More infor-
mation about how herbicides are used to manage vegetation is provided in Chapter 3 of the CCP. 

Livestock grazing on Service-owned lands. Prescribed livestock grazing is used on the Llano Seco 
Unit as one of the methods to control invasive plants, enhance conditions for native plants, and 
maintain short grass habitat objectives for sandhill cranes, other migratory birds, and special sta-
tus species. More information about how prescribed grazing is used to manage vegetation is pro-
vided in Chapter 3 of the CCP. Although prescribed grazing may provide long-term benefits for 
restoring short grass habitat, this strategy can generate both beneficial and adverse effects to na-
tive plants and plant communities (see also Special Status Species section). Results of studies on 
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the effects of grazing has shown that successful results are very site-specific and can depend on 
the interaction between site conditions (e.g., soil type), weather, and grazing practices (Briske et 
al. 2011, Kimball and Schiffman 2003, Stahlheber and D’Antonio 2013, Huntsinger et al. 2007, Bar-
tolome et al. 2009). There is a degree of uncertainty as to what effect prescribed grazing would 
have on specific plants and vegetation in the area. Overall, habitat manipulation through pre-
scribed grazing would likely have adverse effects on certain species or groups, while simultaneous-
ly providing some beneficial effects to other species or groups. Thus, the effects depend on the 
frame of reference and would be highly site-specific (Jackson and Bartolome 2007). Prescribed 
grazing on the Llano Seco Unit is conducted according to a grazing plan (a step-down plan from 
the overall Habitat Management Plan) that specifies habitat objectives, stocking rates, monitoring 
procedures, and livestock restrictions that address the above concerns.  

Cattle grazing will benefit the existing and restored perennial grasslands at the Llano Seco Unit, 
which occurs in Upper Butte Basin soils where non-native annual Italian rye grass (Lolium multi-
florum) flourishes. Cattle select annual grasses over native perennials and the rye grass is partic-
ularly palatable to cattle. The Llano Seco ecotype of purple needlegrass (Nassella pulchra) is used 
extensively at restored grasslands at the Llano Seco Unit. Cattle grazing enhances purple need-
legrass stands that are mixed with annual grasses. Cattle remove non-native annuals while they 
are green, and after the native needlegrass flowers, they remove residual dry matter 
(RDM)/thatch (George et al. 2013). 

Cattle grazing will also benefit summer active native wildflowers at Llano Seco Unit, including 
several tarweeds (Hemizonia congesta ssp. luzulifolia, Centormadia fitchii, and Calycadenia sp.) 
and vinegarweed (Trichostema lanceolatum), which provide vital summer nectar sources for na-
tive pollinators, including bumble bees and blister beetles. Grazed grasslands and prairies can 
benefit insect habitats (Panzer 1988) and these particular summer wildflowers are known to thrive 
in northern California’s cattle-grazed annual grasslands. 

Potential adverse effects of grazing on grasslands and riparian areas include: introduction of non-
native and invasive species; trampling sensitive species; trampling of vegetation; trench creation; 
wallowing during resting; habitat fragmentation; creating gaps for invasive species; overgrazing; 
habitat fragmentation; and soil disturbance (compaction, disruption of soil crusts, and exposure to 
erosion). These adverse effects will be mitigated through monitoring and adaptive management of 
livestock restriction measures, including: erecting temporary electric exclusionary fences to pre-
vent riparian, wetlands, and shrub habitat damage; adherence to permit conditions outlined in 
SUPs; and controlled access (Appendix B, Compatibility Determination for Grazing). For all al-
ternatives, the Complex’s IPM Plan (USFWS 2009, Appendix F) would be implemented, which 
includes early detection monitoring and biological, chemical, and targeted mechanical manage-
ment measures for the control of non-native species, invasive species, and noxious weeds. 

In summary, beneficial effects to annual and perennial native grassland communities, and native 
plants would occur as a result of the prescribed livestock grazing program identified in the CCP. 
Adverse impacts are expected to be minor and localized, off-set by restrictions identified in the 
grazing plan, and outweighed by beneficial effects indicated in this section. Primary, benefits as-
sociated with the grazing program include: the reduction and accumulation of RDM; reduction in 
non-native invasive weeds (Thomsen et al. 1993); increases in native plants, including special sta-
tus species, from reduced competition for sunlight, water and nutrients with non-native annual 
grasses (Coppoletta and Moritsch 2001; Davis and Sherman 1992; Muir and Moseley 1994; Marty 
2005); maintenance of native perennial grasslands impacted by non-native annual grasses (George 
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et al. 2013); increases primary production and resultant increases in plant biomass (McNaughton 
1985); increases in native vernal pool flora and hydroperiod, which is also beneficial to vernal pool 
macro-invertebrates (Marty 2005; Pyke and Marty 2005). 

Human use on Service-owned lands. Impacts to vegetation may result from visitor use, volunteer 
activities, and research activities. Short-term and localized adverse effects to vegetation may oc-
cur from trampling if visitors or others fail to stay on designated trails and viewing platforms, and 
non-native invasive plant seed could be unintentionally introduced by visitors, volunteers and re-
searchers. Beneficial effects to the health and vigor of the plant communities on Llano Seco Unit 
are expected as a result of volunteer activities directed at invasive plant management. Both short-
term and long-term beneficial effects to vegetation are expected from the visitor services program 
at Llano Seco Unit. On Service-owned lands, with the implementation of avoidance measures 
(BMPs in Appendix 1 and USFWS 2009, Appendix F), no long-term adverse effects to plant com-
munities are expected from human use. 

Plant gathering on Service-owned lands. Anticipated beneficial and adverse effects to vegetation 
associated with plant gathering on the WMAs are expected to be minimal. The amount of plant 
material being harvested is very small (<1 percent of any Service-owned tract) and will have a 
negligible effect on the plant community. Cuttings from perennial plant species are typically re-
quested, which result in no plant mortality. In addition, cuttings are usually harvested from areas 
that are already identified for thinning in the habitat management plan. While the activity of 
gathering may have short-term impacts on individual plants, no adverse long-term impacts on 
plant populations are anticipated. 

Alternative A (No Action) 

Under Alternative A, current management of the WMAs would continue unchanged. Alternative 
A includes high wetland easement (up to 36,184 acres) and restoration (27,769 acres) objectives 
and would provide substantial beneficial effects to wetland, upland and riparian forest plant com-
munities as previously described in Common to All Alternatives.  

Alternative A would enhance the least acres of Service-owned lands; fewer acres than Alternatives 
B or C. Alternative A would restore acreages similar to Alternative B and more than Alternative 
C. The Service would continue to use water management, mowing, disking, prescribed burning 
and/or herbicides to reduce invasive exotic plants, improve plant community health and vigor, and 
wildlife habitat quality. As described under Common to All Alternatives, maintenance of Service-
owned lands, restoration, visitation and other activities may have short-term adverse effects to 
vegetation, off-set by long-term beneficial effects. 

Under Alternative A, the visitor services program at Llano Seco Unit would continue unchanged, 
providing up to 22,500 opportunities for wildlife-dependent recreation and up to 565 volunteer op-
portunities annually. Effects from visitor and volunteer activities would be as described under 
Common to All Alternatives. Effects to vegetation would be expected to be short-term and minor.  

Under Alternative A, the Service would conduct 1 aerial survey annually for compliance on all ease-
ments, conducts monitoring surveys, and provides technical assistance, review and authorize habitat 
projects to help reduce adverse and increase beneficial effects to plant communities (habitats). 
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The Service concluded that on Service-owned lands with the implementation of avoidance 
measures (BMPs in Appendix 1 and USFWS 2009, Appendix F), under Alternative A, no adverse 
effects to plant communities are expected. Under Alternative A, wetland easements would protect 
wetland, upland and riparian forest plant communities in perpetuity. The large wetland easement 
and restoration acreage objectives under Alternative A would provide long-term beneficial effects 
to vegetation. Because Alternative A has a large wetland easement objective, but no agricultural 
easements, Alternative A is expected to have fewer beneficial effects to native plant communities 
and vegetation than Alternative B, but greater benefits than Alternative C (which has lower wet-
land easement and restoration objectives). 

Alternative B 

Alternative B includes the same wetland easements (up to 36,184 acres) and restoration (27,769 
acres) objective as Alternative A and, correspondingly, provides the same substantial beneficial 
effects to wetland, upland and riparian forest plant communities. Although, Alternative B includes 
the highest agricultural easement acquisition objective (up to 30,700 acres), agricultural ease-
ments are not expected to benefit native plant communities. Alternative B allows more than twice 
the wetland easements acreage of Alternative C and up to 11,657 acres more agricultural ease-
ment acreage than Alternative C.  

On Service-owned lands, Alternative B would treat, restore, and enhance more acres than Alter-
native A. The Service would use water management, mowing, disking, prescribed burning, and/or 
herbicides, fully implement the HMP and the IPM Plan (USFWS 2009, Appendix F). At Butte 
Sink and Llano Seco Units, Alternative B restores up to an additional 200 acres of irrigated pas-
ture to perennial grassland/seasonal wetland and up to an additional 15 acres of grassland to sea-
sonal wetland. More restoration and enhancement is expected to result in a proportional increase 
in productivity of those acres for wintering waterfowl, shorebirds, and other species. Reduced 
competition for water and nutrients from non-native plants would be expected to have long-term 
beneficial effects on natural plant communities.  

Under Alternative B, the visitor services program at Llano Seco Unit would continue unchanged; 
the same as Alternative A. Therefore, adverse effects to vegetation from visitor use are expected 
to be the same as with Alternative A, short-term and localized. Effects from visitor and volunteer 
activities would be as described under Common to All Alternatives. Effects to vegetation would be 
expected to be minor.  

Both short-term beneficial and adverse effects and long-term beneficial effects to vegetation are 
expected from habitat management and restoration activities on Service-owned lands. Overall, 
there would be beneficial effects on vegetation from habitat management under Alternative B.  

Under Alternative B, the Service would conduct 2 aerial surveys annually for compliance on all 
easements, conduct monitoring surveys, and provides technical assistance, review and authorize 
habitat projects. In addition, other easement compliance measures would be increased as com-
pared to Alternative A. Increased easement compliance activities are expected to help reduce ad-
verse effects and increase beneficial effects to plant communities. In addition, the area of higher 
quality wildlife and native plant habitat is expected to increase. 

The Service concluded that on Service-owned lands, with the implementation of avoidance measures 
(BMPs in Appendix 1 and USFWS 2009, Appendix F), under Alternative B no adverse effects to 
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plant communities are expected. Under Alternative B, wetland easements would protect wetland, 
upland and riparian forest plant communities in perpetuity. Under alternative B, agricultural ease-
ments would not change the land use of encumbered properties and would have no adverse effects to 
plant communities. The Service concluded that, with the highest wetland easement, wetland restora-
tion, and agricultural easement objectives, Alternative B would be expected have the greatest bene-
ficial effects to vegetation and plant communities as compared to Alternatives A and C. 

Alternative C (Preferred) 

Alternative C has wetland easement (up to 17,141 acres) and restoration (12,535 acres) objectives 
that are smaller than Alternative A or B, and as a result, would provide fewer beneficial effects to 
native plant communities than the other alternatives. Alternative C has an agricultural easement 
objective of 19,043 acres and would provide fewer beneficial effects from wildlife-friendly crops 
than Alternative B (up to 30,700 acres of agricultural easements), but more than Alternative C 
(zero acres of agricultural easements).  

Alternative C would restore or enhance the same acreage as Alternative B on Service-owned 
lands. By fully implementing the HMPs and the IPM Plan in Alternative C, beneficial long-term 
effects to vegetation on Service-owned lands are expected. Reduced competition from non-native 
plants for water and nutrients would be expected to have long-term beneficial effects on natural 
plant communities.  

Under Alternative C, the visitor opportunities for wildlife-dependent recreation at Llano Seco Unit 
would increase by approximately 11 percent. If increased visitor opportunities in Alternative C re-
sult in an actual increase in visitor use, Alternative C could be expected to have slightly more ad-
verse effects on plant communities than with Alternatives A or B, but still short-term and localized. 
The locations of the expanded trail and other facilities would be selected to avoid adverse effects to 
vegetation. Effects from visitor and volunteer activities would be as described under Common to All 
Alternatives. Effects to vegetation would be expected to be short-term and moderate. 

Both short-term and long-term beneficial effects to vegetation are expected from habitat man-
agement and restoration activities on Service-owned lands. Overall there would be beneficial ef-
fects on vegetation from habitat management under Alternative C.  

Under Alternative C, the Service would conduct the same easement compliance activities as with 
Alternative B to help reduce adverse and increase beneficial effects to habitat. 

The Service concluded that on Service-owned lands, with the implementation of avoidance 
measures (BMPs in Appendix 1 and USFWS 2009, Appendix F), no adverse effects to plant com-
munities are expected under Alternative C. Under Alternative C, wetland easements would pro-
tect wetland, upland and riparian forest plant communities in perpetuity. Under alternative C, 
agricultural easements would not change the land use of encumbered properties and would have 
no adverse effects to plant communities.   Alternative C provides fewer beneficial effects than Al-
ternative A due to smaller wetland easement and restoration acreage objectives, and fewer bene-
ficial effects than Alternative B due to smaller wetland and agricultural easement acreage objec-
tives. 
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4.3.2 Wildlife Resources 

Common to All Alternatives 

Service-owned lands and conservation easements protect existing and restored wetlands for wa-
terfowl, other migratory birds and wetland-dependent wildlife. Both easement lands and Service-
owned wetlands provide food, water and vegetative cover for a diverse array of wildlife species. By 
acquiring wetland easements, the Service is acquiring the development rights on those lands, 
promoting the protection and restoration of wetland habitat more suitable to sustain native wild-
life in perpetuity, and benefitting wildlife resources in the short- and long-term. Under all alterna-
tives, enough water would be maintained with easement lands to flood high quality wetlands that 
provide foraging and resting areas for wintering waterfowl and other migratory birds. Wetland 
easements in the WMAs contribute toward the protection of private wetlands, which represent 
nearly 70 percent of all wetland habitats in in the Central Valley (CVJV 2006) and help support 
over 45 percent of all wintering waterfowl in the Pacific Flyway (USFWS 1955-2014).  

The Service provides easement landowners technical assistance and offers annual workshops re-
garding water, vegetation, and invasive species management. In addition, easement agreements 
(Appendix C) include a list of vegetation approved for planting on easement lands that are desira-
ble for waterfowl and other wildlife. 

All alternatives would result in some short-term and long-term benefits for wildlife resources. 
Wetland restoration and management would provide habitat necessary to perpetuate North 
American waterfowl, waterbird and shorebird populations, which winter in and migrate through 
the Central Valley. 

Biological Monitoring. For all alternatives, biological monitoring for the abundance/distribution of 
waterfowl, shorebirds, waterbirds, landbirds, Neotropical migrants, and other species will allow 
for more detailed information to further refine and improve management of the WMAs and Ser-
vice-owned lands. The number and frequency of surveys to evaluate wildlife use of riparian vege-
tation on Service-owned lands would be the same with all alternatives. Biological monitoring is 
intended to inform management decisions and expected to provide additional benefits to wildlife 
resources on Service-owned lands.  

Pesticide use on Service-owned lands. As discussed under the sections on Soils and Water Quality, 
on Service-owned lands, pesticides would be applied in accordance with an integrated pest man-
agement approach (USFWS 2009, Appendix F) and the Habitat Management Plan (Appendix H). 
Bioaccumulation in substantial amounts has not been associated with any of the approved chemi-
cal treatments referred to in the plan. In general, risk quotients (calculated by dividing acute 
and/or chronic exposure estimates by ecotoxicity values) for birds and mammals indicate negligi-
ble risk for application rates used for mosquito control. However, for fish and aquatic inverte-
brates, risk quotients for some products indicate substantial risk. Depending on the product, these 
risks are mitigated by: 1) allowing active mosquito control (i.e., pesticides) only when thresholds 
are met; 2) using the least toxic methods/products (e.g., BMPs, larvicides) possible before more 
toxic products (e.g., adulticides) are considered; and 3) implementing measures to avoid sensitive 
areas/species identified in PUPs/SUPs (i.e., 1000-foot treatment buffer along Butte Creek in the 
lower Butte Sink area). 
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Livestock grazing on Service-owned lands. Cattle grazing has beneficial effects for native pollina-
tors, including bumble bees and blister beetles. Grazed grasslands and prairies can benefit insect 
habitats (Panzer 1988) as described previously under Vegetation, Common to All Alternatives. 

Grazing would provide optimal shorebird foraging habitat (Colwell and Dodd 1995; Knopf and Ru-
pert 1995) and also would provide short, nutritious grasses for grazing migratory waterfowl 
(Buchsbaum et al. 1986), and attractive foraging areas for sandhill cranes. Removal of dry protein-
poor thatch and germination and growth of protein-rich grasses provides greater nutrition for 
grazing animals which benefits herbivores such as black-tailed deer (Odocoileus hemionus ssp. 
columbianus). This is especially important when deer select grasses in late winter during preg-
nancy. Primary burrowing mammals such as California ground squirrel would increase with graz-
ing and this would result in increases of secondary burrowing animals such as burrowing owls and 
various snake taxa. 

The potentially adverse effects of grazing disturbing ground nesting waterfowl, songbirds, North-
ern Harriers and American Bitterns would be avoided the timing of seasonal grazing to avoid the 
nesting period of these species. Mammals, which burrow through thatch such as California mead-
ow vole would likely decrease or be temporarily displaced with livestock grazing. Songbirds, rap-
tors and some mammals, including black-tailed jackrabbit could also be temporarily displaced by 
grazing and activities associated with livestock management. Other impacts could include poten-
tial introduction of invasive plant species (seeds) from livestock. However, these impacts would be 
short-term because the prescribed grazing program uses adaptive management to make adjust-
ments necessary for the recovery of impacted sites. Prescribed grazing on the Llano Seco Unit is 
conducted according to a grazing plan (a step-down plan from the overall Habitat Management 
Plan) that specifies habitat objectives, stocking rates, monitoring procedures, and livestock re-
strictions that address the above concerns. Songbirds, Northern Harriers and larger mammals, 
such as black-tailed jackrabbit, would seek areas for cover in the WMA that are not grazed. Pre-
scribed grazing would improve plant species composition and improve structure for ground nest-
ing birds so that short-term adverse effects to wildlife and habitat would be mitigated by long-
term benefits to vegetation, native plants, and overall wildlife habitat quality. Therefore, the long-
term benefits of grazing to habitat for migratory birds, resident deer herds, native plants, and 
nesting habitat condition would mitigate the short-term, localized impacts to local ground-nesting 
birds and some small mammals. 

Potential adverse effects of livestock grazing on biological and natural resources that may affect 
wildlife include: proliferation of non-native and invasive species; trampling of vegetation; trench 
creation; wallowing during resting; habitat fragmentation; creating gaps for invasive species; 
overgrazing; habitat fragmentation; soil disturbance (collapsing burrows, compaction, disruption 
of soil crusts, and exposure to erosion); reduction in soil mycorrhizae; preferential grazing of per-
ennials over annuals; potential adverse effects on ungulate populations; and riparian damage (as 
cited in Belnap et al. 2001; Belsky and Gelbard 2000; Gogan and Barrett 1987; Jones 2001; CalPIF 
2000; Ellison 1960; Holland and Keil 1995; Kie et al., 1991; Krueper 1993; Lacey 1987; Loft et al. 
1991; Schiffman 1997; Stewart et al. 2002; Taylor and Davilla 1986; USFWS 1998; Van Dyne and 
Heady 1965, Zambrano 1998). These adverse effects would be avoided or greatly reduced through 
grazing prescriptions targeting specific resource needs of a particular tract, while routine moni-
toring throughout the year, as described in the annual grazing plan, would provide information 
needed to implement changes necessary for biological and natural resources protection. 



 

June 2015 Draft Comprehensive Conservation Plan and Environmental Assessment A-69 

Human use on Service-owned lands. Visitors’ activities on trails can result in direct effects on wild-
life through harassment, a form of disturbance that can cause physiological effects, behavioral 
modifications, or death (Smith and Hunt 1995). Birds can be affected by human activities on trails 
when they are disturbed and flushed from feeding, resting, or nesting areas. Flushing, especially 
repetitive flushing, can strongly impact habitat use patterns of many bird species. Flushing from 
an area can cause birds to expend more energy, be deterred from using desirable habitat, affect 
resting or feeding patterns, and increase exposure to predation or cause birds to abandon sites 
with repeated disturbance (Smith and Hunt 1995). Migratory birds are observed to be more sensi-
tive than resident species to disturbance (Klein 1989). Herons and shorebirds were observed to be 
the most easily disturbed (when compared to gulls, terns and ducks) by human activity and flush 
to distant areas away from people (Burger 1981). A reduced number of shorebirds were found 
near people who were walking or jogging, and about 50 percent of flushed birds flew elsewhere 
(Burger 1981). In addition, the foraging time of sanderlings decreased and avoidance (e.g., run-
ning, flushing) increased as the number of humans within 100 meters increased at a coastal bay 
refuge on the Atlantic (Burger and Gochfeld 1991). Nest predation for songbirds (Miller et al. 
1998), raptors (Glinski 1976), and waterfowl (Boyle and Samson 1985) tends to increase in areas 
more frequently visited by people. In addition, for many passerine species, primary song occur-
rence and consistency can be impacted by a single visitor (Gutzwiller et al. 1994). This could poten-
tially displace a small of number of breeding pairs of certain passerine species, thus limiting pro-
duction within the localized walking trail area of Llano Seco Unit.  

The disturbance by environmental education activities is considered to be of minimal impact be-
cause: (1) the total number of students permitted through the reservation system is limited to 100 
per day; (2) students and teachers will be instructed in trail etiquette and the best ways to view 
wildlife with minimal disturbance; (3) education groups will be required to have a sufficient num-
ber of adults to supervise the group; (4) trail design will provide adequate cover for wildlife; and 
(5) observation areas and scopes are provided to view wildlife at a distance, which reduces dis-
turbance; and 6) the walking trail occurs on a relatively small part of the Llano Seco Unit as a 
whole, so any disturbance will be localized. 

Disturbance by environmental education activities is considered minimal as study sites will be 
placed in areas already impacted by trail users and Refuge staff, and all off-trail activity will be 
focused in these small areas. In consultation with Refuge biologists, collection of samples for study 
(e.g., mud, water, plants that are not special status species) will be restricted to discrete areas 
where wildlife disturbance would be minimal, and samples must be used on site. Collection will be 
of materials needed to enhance hands-on learning and investigation and will be designed as part of 
structured activities and lessons, guided by teachers, and monitored by Refuge staff. These activi-
ties are an integral part of the education program design and philosophy, and the expected minor 
adverse effects on wildlife and other natural resources are considered to be offset by the benefits 
of informing the public about natural resource conservation. All alternatives provide a balance of 
beneficial effects on wildlife resources and opportunities for public use activities. 

Research. On Service-owned lands, some direct and indirect effects from disturbance by research 
activities would occur, which is expected with some research activities, especially where researchers 
are interacting directly with wildlife and habitats. Researcher disturbance would be similar to dis-
turbances by environmental education activities previously discussed, but may also include trapping 
and handling wildlife. Most of these effects would be short-term because access would be limited to 
specific areas, and only the minimum of samples (e.g., plants, water, soils, vegetative litter, plants, 
invertebrates) required for identification and/or experimentation and statistical analysis would be 
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permitted. Special Use Permits would include specific conditions to ensure that adverse long-term 
impacts to wildlife and habitats are avoided or minimized. Stipulations to protect natural resources 
are also included in the Compatibility Determination for Research (Appendix B). 

Information gained from research investigations is expected to help improve refuge management 
and would outweigh any minor adverse impacts that might occur. Refuge staff would ensure re-
search projects contribute to the restoration, enhancement, protection, preservation, and man-
agement of native refuge wildlife populations and their habitats thereby helping to fulfill the pur-
poses for which refuges were established. 

On Service-owned lands, monitoring activities addressing the effects of climate change to trust 
resources and land protection and management actions that address climate change are expected 
to provide beneficial effects to wildlife in the long-term. Beneficial effect would be similar to those 
resulting from other monitoring activities: informing management decisions that provide greater 
landscape resiliency.  

Plant gathering on Service-owned lands. Plant gathering on Service-owned lands will be facilitat-
ed in a manner to avoid or minimize impacts anticipated to the Refuges’ resources and visitors. 
The level of disturbance to wildlife and habitats is expected to be minor and long-term effects 
would be negligible because conditions of SUPs would ensure that such impacts are avoided or 
minimized. Areas used will be closely monitored to evaluate the impacts on the resource; if ad-
verse impacts appear, the activity may be moved to secondary locations or eliminated entirely. 
While the activity of gathering may have short-term and localized adverse effects on wildlife or 
habitat, no long-term adverse effects on wildlife populations are anticipated. 

Alternative A (No Action) 

Alternative A allows acquisition of 30,043 acres, the same acreage of wetland easements as Alter-
native B, and more than twice that of Alternative C. Alternative A has no agricultural easement 
acreage objective. As described under Common to All Alternatives, Alternative A provides long-
term beneficial effects to wildlife due to moderately high wetland easement and wetland easement 
restoration acreages; less than Alternative B and more than Alternative C. 

Under Alternative A, habitat management would be implemented to provide beneficial conditions 
to waterfowl and other wetland-dependent wildlife and plants. Food and cover production, water 
quality, and overall habitat availability based on annual abundance and migratory patterns would 
be optimized. Invasive species management on Service-owned lands would be implemented 
through the annual HMPs. The WMAs would continue to provide high quality habitat for migrato-
ry waterfowl, shorebirds, other waterbirds, and landbirds by intensive habitat management activi-
ties on Service-owned lands; and by providing technical support to private landowners to maxim-
ize habitat values on easement lands, as described under Common to All Alternatives. Other wild-
life species would also benefit, including other migratory and resident wildlife and threatened and 
endangered species, discussed in the following section on Special Status Species.  

Under Alternative A, the visitor services program and approved research activities at Llano Seco 
Unit would continue unchanged. Visitation and research would cause some degradation of habitat, 
displacement of wildlife, and increased disturbance of some wildlife. These adverse effects are ex-
pected to be minor, short-term and localized, as described under Common to All Alternatives. 
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The Service concluded that Alternative A would have short-term and localized adverse effects to 
wildlife and both short-term and long-term beneficial effects for wildlife, as described under 
Common to All Alternatives. Alternative A would provide long-term beneficial effects to wildlife 
from the wetland easement program and wetland restoration on easements. Because Alternative 
A has wetland easements, but no agricultural easements, Alternative A is expected to have fewer 
beneficial effects to wildlife than Alternative B, but greater than Alternative C.  

Alternative B 

Under Alternative B, with the wetland easement acreage objective (34,043 acres) equal to Alter-
native A, plus the largest agricultural easement acreage objective (30,700 acres), habitat manage-
ment would be maximized to provide the greatest level of benefit to waterfowl and other wetland-
dependent wildlife and plants. Under Alternative B, the Service would acquire agricultural ease-
ments to protect up to 30,700 acres of farmland from development or conversion to permanent 
crops less useful to wildlife. Alternative B provides the greatest beneficial effect to wildlife be-
cause (in addition to the benefits of wetland easements and restoration) it also provides the high-
est agricultural easement acreage; more than Alternatives A or C.  

Alternative B would create the most beneficial effects for migratory birds overall. Food and cover 
production, water quality, and overall habitat availability based on annual abundance and migra-
tory patterns would be optimized. Recent studies have also documented the importance of Valley 
uplands and wetlands to migratory raptors (Pandolfino 2011). In addition, nesting species would 
benefit from the combination of uplands and permanent wetlands available during the breeding 
season. Seasonal wetlands would help support the large concentrations of waterfowl, shorebirds, 
and other migratory birds during migration and wintering periods in the Central Valley. 

Invasive species would be controlled to the greatest extent possible on Service-owned lands by fully 
implementing annual HMPs, improving wildlife habitat quality to the greatest extent. The increase 
in easement lands managed to benefit wildlife in Alternative B is expected to provide additional ben-
efits to wildlife resources as compared to Alternative A. Agricultural easements encourage crops 
that provide high quality wildlife forage and shallow flooding, both beneficial to wildlife. 

Under Alternative B, the visitor services program at Llano Seco Unit would also continue un-
changed from the current program; the same as Alternative A. Therefore, the same types and 
amount of wildlife disturbance is expected as in Alternative A; minor, short-term and localized.  

The Service concluded that, due to its large wetland and agricultural easement acreage objectives, 
Alternative B would be expected have the greatest beneficial effects to wildlife resources as com-
pared to Alternatives A and C. 

Alternative C (Preferred) 

Alternative C includes fewer easement acres than Alternative B and the same amount as Alterna-
tive A. Alternative C includes the lowest wetland easement acreage acquisition objective (up to 
15,000 acres). Additionally, Alternative C includes a moderate agricultural easement acquisition 
objective for the same counties as Alternative B (up to 19,043 acres total). Under Alternative C, 
with less than half the wetland easement acreage objective and 63 percent of the agricultural 
easement acreage objective of Alternative B, habitat management would provide moderate bene-
ficial effects for waterfowl and other wetland-dependent wildlife and plants, but fewer benefits to 
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wildlife than Alternative B. Under Alternative C, the Service could protect up to 19,043 acres in 
agricultural easements from development and conversion to permanent crops less valuable to 
wildlife. Alternative C provides the fewest beneficial effects because it has the lowest wetland 
easement and wetland restoration acreages; lower than Alternatives A or B. 

Alternative C increases the number of wildlife-dependent, non-consumptive visitor opportunities 
on Llano Seco Unit by about 11 percent more than current visitation (from approximately 22,500 
annual visitor opportunities to up to 25,000 annual opportunities). If increased visitor opportuni-
ties in Alternative C result in an actual increase in visitor use, Alternative C could be expected to 
have slightly more adverse effects on wildlife than with Alternatives A or B, but effects would re-
main short-term and localized. Areas outside of the trails and facilities are not expected to receive 
increases in visitation. To avoid and minimize adverse effects to wildlife, areas that are known to 
have sensitive species would have restricted public access and may have temporary closures to 
protect species during critical lifecycle periods such as nesting. Increased public education, trails, 
and signage and law enforcement would help reduce potential disturbance to wildlife.  

Under Alternative C, the increased public use on Service-owned lands is expected to have minor 
adverse effects on wildlife resources, but more than Alternatives A or B, due to the expected in-
crease in visitation.  

The Service concluded that on Service-owned lands, with the implementation of avoidance 
measures (BMPs in Appendix 1 and USFWS 2009, Appendix F), no adverse effects to wildlife are 
expected under Alternative C. Alternative C is expected to have fewer beneficial effects to wildlife 
resources than Alternative B due to the smaller acreages of wetland and agricultural easements. 
Although the easement acreage objective of Alternative C equals the easement acreage objective 
of Alternative A (up to 36,184 acres), Alternative C is expected to have fewer beneficial effects to 
wildlife resources than Alternative A because the wildlife habitat value of agricultural easements 
is lower than that of wetland easements. 

4.3.3 Fisheries Resources 

Common to All Alternatives 

Fish species occur on both Service-owned and easement lands in the WMAs throughout the water 
distribution systems, drainage ditches, natural creeks and rivers. These areas are part of the Sac-
ramento River watershed. Most fish are non-native warm water resident species. The fisheries 
resource on the WMAs support a wide array of fish-eating birds and mammals, including pelicans, 
grebes, cormorants, bald eagles, osprey, and river otters.  

Native anadromous fish that occur in some WMA watersheds include Central Valley steelhead 
and four distinct runs of Chinook salmon. Three of the four Chinook salmon runs are considered 
unique Evolutionary Significant Units (ESU). These include the Sacramento River winter-run 
ESU, Central Valley spring-run ESU, and Central Valley fall-run and late-fall-run ESU Chinook 
salmon. The Central Valley ESU steelhead is also a unique race. Adult and juvenile salmon and 
steelhead migrate through the Sacramento River system, including the Yolo and Sutter Bypass 
channels and the Butte Sink, at various times of the year depending upon the run and river flows. 
Fish that are Federally-listed as threatened and endangered are discussed in the Special Status 
Species section. 
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On both Service-owned and easement lands, for all alternatives, managed wetlands would continue 
to be restored, assuming that when these wetlands flood, the inundated wetlands provide rearing 
habitat for juvenile native fish. 

Salmonids pass through Butte Sink WMA to spawning areas in upper Butte Creek, while migrat-
ing juveniles pass back through the area en route to the Pacific Ocean. Within the Butte Sink 
Unit, the Service maintains screened diversions and adequate water flow through the wetland 
units to minimize fish entrapment and facilitate passage of migrating juvenile and adult salmonids 
when they are present. 

On Service-owned lands, all alternatives implement annual HMPs, enhancing and restoring Ser-
vice-owned lands and expanding the number and frequency of species being monitored, benefit-
ting general environmental health and indirectly benefitting fisheries. All alternatives would re-
sult in some short-term and long-term beneficial effect on fisheries resources.  

On Service-owned lands, for all alternatives, the Service would continue to use a variety of tech-
niques to manage vegetation, such as: water management, mowing, disking, prescribed burning, 
use of herbicide in accordance with the IPM Plan (USFWS 2009, Appendix F), and grazing. The 
IPM Plan (USFWS 2009, Appendix F) provides additional analysis and is incorporated by refer-
ence. These vegetation management activities have direct and indirect effects on fisheries. 

As discussed under the Wildlife Resources and Common to All Alternatives sections, pyrethroids 
and other adulticides used for mosquito management by MVCDs are highly toxic to fish. On Ser-
vice-owned lands, with the implementation of avoidance measures (BMPs in Appendix 1 and 
USFWS 2009, Appendix F), adverse effects to fish are not likely. 

Alternative A (No Action) 

On Service-owned lands, in addition to the general beneficial and adverse effects to environmental 
health described under Water Quality, Vegetation, Wildlife Resources, and Common to All Alter-
natives; under Alternative A, the Service would provide and monitor the flow-through water sys-
tem to reduce stranding and facilitate fish migration. The maintenance of fish-friendly water con-
trol structures would continue to be a priority for the Service on Butte Sink to reduce entrainment 
and other adverse effects to fish.  

The Service concluded that on Service-owned lands, with the implementation of avoidance 
measures (BMPs in Appendix 1 and USFWS 2009, Appendix F), no adverse effects to fish are ex-
pected. Alternative A would result in minor beneficial effects to fish, as described under Common 
to All Alternatives. 

Alternative B 

On Service-owned lands, Alternative B provides the same strategies as Alternative A to reduce 
adverse effects to and improve habitat quality for fish, plus Alternative B provides riparian plant-
ings on the Butte Sink Unit that would improve shaded riverine aquatic habitat for fish.  

The Service concluded that on Service-owned lands, with the implementation of avoidance measures 
(BMPs in Appendix 1 and USFWS 2009, Appendix F), no adverse effects to fish are expected. In 
addition to the general beneficial and adverse effects described under Water Quality, Vegetation, 
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Wildlife Resources, and Common to All Alternatives, Alternative B would have more beneficial ef-
fects for fisheries than Alternative A and C due to the larger total easement acre objective.  

 Alternative C (Preferred) 

On Service-owned lands, Alternative C would provide the same reduction in adverse effects to fish 
and shaded riverine aquatic habitat beneficial to fish as does Alternative B. In addition to the gen-
eral beneficial and adverse effects described under Water Quality, Vegetation, Wildlife Resources, 
and Common to All Alternatives, Alternative C is expected to improve fish habitat.  

The Service concluded that on Service-owned lands, with the implementation of avoidance 
measures (BMPs in Appendix 1 and USFWS 2009, Appendix F), no adverse effects to fish are ex-
pected under Alternative C. Alternative C provides fewer general beneficial effects to the fishery 
resources than Alternative A and B due to smaller wetland easement and restoration acreage ob-
jectives. Alternative C provides more actions specifically to benefit fish and shaded riverine aquat-
ic habitat than Alternative A and the same as Alternative B. 

4.3.4 Special Status Species 

Federally- and State-listed species occurring or potentially occurring on the WMAs and Federal 
Endangered Species Act compliance documentation are provided as appendices to the CCP.  

As discussed in the CCP, there is 1 Federally-listed plant that has been observed on the WMAs: 
palmate-bracted bird’s beak. There are 9 Federally-listed plants for which habitat is present on 
the WMAs, but these plants have not been observed on the WMAs, including the Federally-listed 
as endangered: Greene’s tuctoria (Tuctoria greenei), hairy Orcutt grass (Orcuttia pilosa), slender 
Orcutt grass (Orcuttia tenuis), Sacramento Orcutt grass (Orcuttia viscida), Solano grass (Tucto-
ria mucronata), Hoover’s spurge (Chamaesyce hooveri), Contra Costa goldfields (Lasthenia con-
jugens); and the Federally-listed as threatened: Colusa grass (Neostapfia colusana) and succulent 
owl’s-clover (Castilleja campestris ssp. succulent), as presented in the appendices to the CCP.  

As discussed in the CCP, there are 7 Federally-listed animal species known to occur within the 
WMAs including the Federally-listed as endangered: vernal pool tadpole shrimp (Lepidurus pack-
ardi) and Sacramento winter-run ESU Chinook salmon (Oncorhynchus tshawytscha) and their crit-
ical habitat; and the Federally-listed as threatened: vernal pool fairy shrimp (Branchinecta lynchi), 
Valley elderberry longhorn beetle (Desmocerus californicus dimorphus), and giant garter snake 
(Thamnophis gigas), Central Valley spring-run ESU Chinook salmon (O. tshawytscha), and Central 
Valley steelhead ESU (O. mykiss) and their critical habitat. There are numerous Federally-listed 
animals for which suitable habitat is present on the WMAs, but these animals have not been ob-
served on the WMAs, as presented in Special Status Species appendix to the CCP. 

 Species lists obtained in 2015 from the Service’s Sacramento Fish and Wildlife Office include 
Federally-listed species for which there is no habitat in the portions of the WMA counties that are 
appropriate for easements or these areas are outside the species’ range. In Sacramento County, 
lands appropriate for wetland or agricultural conservation easements (wetlands and lands with 
historic hydric (wetland) soils) and lands adjacent to protected areas (e.g., Stone Lakes NWR) are 
outside the range of the following Federally-listed species: Lange’s metalmark butterfly 
(Apodenmia mormo langei), Ione manzanita (Arctostaphylos myrtifolia), Ione buckwheat (Erio-
gonum apricum var. apricum), Irish Hill buckwheat (E. a. var. prostratum), Contra Costa wall-
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flower (Erysimum capitatum ssp. angustatum) and its critical habitat, Antioch dunes evening 
primrose (Oenothera deltoids ssp. howellii) and its critical habitat, western snowy plover 
(Charadrius alexandrines nivosus), California clapper rail (Rallus longirostris obsoletus), Cali-
fornia least tern (Sternula antillarum) (=Sterna =albifrons) browni), Least Bell’s vireo (Vireo 
bellii pusillus), and San Joaquin kit fox (Vulpes macrotis mutica).  

Federally-listed species for which there is no habitat in the portions of Butte, Colusa, Glenn, Plac-
er Sacramento, Sutter, Yolo and Yuba counties appropriate for easements include: Stebbins’s 
morning glory (Calystegia stebbinsii), Pine Hill ceanothus (Ceanothus roderickii), El Dorado 
bedstraw (Galium californicum ssp. sierra) Lahontan cutthroat trout (Oncorhynchus clarki hen-
shawi), coho salmon (O. kisutch), northern California steelhead and its critical habitat (O. mykiss 
Northern California DPS), mountain yellow legged frog and its proposed critical habitat (Rana 
sierrae) salt marsh harvest mouse (Reithrodontomys raviventris) and northern spotted owl and 
its critical habitat (Strix occidentalis caurina).  

Common to All Alternatives 

It is the policy of the Service to protect and conserve all native species of fish, amphibians, reptiles, 
birds, mammals, invertebrates, and plants, including their habitats that are considered threatened 
or endangered with extinction. The Service has listed a number of plant species as endangered, 
threatened, or rare, and a number of animal species as endangered or threatened that occur on the 
Service-owned lands of the WMAs (see also the Special Status Species appendix to the CCP). 

As described under Wildlife Resources, Service-owned lands and conservation easements protect 
existing and restored wetlands and benefit wetland-dependent wildlife. By acquiring easements, the 
Service is acquiring the development rights on those lands, protecting habitat more suitable to sus-
tain native wildlife in perpetuity, and benefitting special status species in the short- and long-term.  

In compliance with the Federal ESA, during the WMAs’ CCP process, consultations under section 
7 of the Federal ESA will be conducted with the Service and NOAA-NMFS on CCP actions, for 
the Federally-listed species and designated critical habitat occurring or that may occur on the 
Service-owned lands of the WMAs. For CCP actions on Service-owned lands, BMPs, recovery 
measures, and terms and conditions resulting from ESA consultations will be implemented to 
avoid adverse effects to Federally-listed species. 

Additionally, for vernal pool species, primarily threatened with extinction due to habitat loss and 
fragmentation, all alternatives support two of the five elements of their recovery strategy: 1.a. 
Habitat Protection, 1.e. Participation and Outreach (USFWS 2005). Additionally, all alternatives 
support the species specific recovery and conservation strategies for: 2.a. Plants and 2.c. Vernal 
Pool Fairy Shrimp (USFWS 2005). 

On Service-owned lands, all alternatives would result in some short-term and long-term benefits 
for special status species including those that are Federally-listed as threatened and endangered 
(T&E). Areas with special status plants and sensitive natural communities would be avoided dur-
ing the placement of any visitor service facilities. On Service-owned lands, to avoid, minimize, 
and/or reduce adverse effects to special status species, several BMPs have been developed (Ap-
pendix 1 and USFWS 2009, Appendix F). For example, under all alternatives, on Service-owned 
lands, the following BMPs would be employed to protect special status species and their habitats 
when threatened by proposed activities: 1) as appropriate, trails, roads, and other areas would not 
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be established where they would cause undue disturbance to special status species or their habi-
tats; 2) prior to habitat and ground disturbing activities, potential habitat for special status species 
would be evaluated and, if appropriate, surveys conducted to determine presence/absence; 3) addi-
tional mitigation measures would be taken (e.g., avoid location, change timing of action), as neces-
sary, to ensure that planned activities do not disturb special status species; and 4) the Service 
would comply with all terms and conditions resulting from section 7, ESA consultation when CCP 
actions are undertaken. 

 Research. As discussed in more detail in the Wildlife Resources section, although research efforts 
on Service-owned lands have the potential to provide some positive benefits by improving man-
agement decisions, certain projects may have short-term, localized, and temporary adverse effects 
(e.g., human disturbance). Potentially adverse effects would be avoided and monitored as part of a 
Special Use Permit, with specified permit conditions and enforcement to minimize effects, outlined 
in the stipulations section of the Research Compatibility Determination (Appendix B), and the 
terms and conditions resulting from ESA consultation on CCP actions.  

Herbicide use on Service-owned lands. Invasive plant control measures discussed previously 
would result in minor beneficial effects and potentially adverse effects to special status species 
that may occur on Service-owned lands in the WMAs. These potential effects are expected to be 
the same as discussed in the Wildlife Resources section. However, on Service-owned lands, BMPs, 
recovery measures, and terms and conditions resulting from Federal ESA consultation on CCP 
actions would be implemented to avoid adverse effects to Federally-listed species. 

Livestock grazing on Service-owned lands. Vernal pool ecosystem recovery taxa occurring at Llano 
Seco Unit vernal pools include vernal pool fairy shrimp, vernal pool tadpole shrimp, and recently 
introduced Green’s tuctoria. These species are likely to benefit from prescribed seasonal grazing 
through the reduction of RDM (Marty 2005; Pyke and Marty 2005) and adverse effects can be ad-
dressed in the annual grazing plan and avoided through exclusionary fencing around vernal pools, 
adjusting the grazing period, other BMPs, terms and conditions resulting from Federal ESA consul-
tation on CCP actions, and recovery measures.  

As discussed in more detail in the Wildlife Resources section, prescribed grazing has the potential to 
cause both beneficial and minor adverse effects to some special status species, as well as potential 
for minor adverse effects to special status plant species. Adverse effects (as described under Wildlife 
Resources) would be partially mitigated through implementing monitoring and adaptive manage-
ment measures and mitigation measures. Mitigation measures include: surveying for the location of 
special status plants that are either known to occur, or may occur, at Service-owned lands of Butte 
Sink and Llano Seco Units; response monitoring for both target and non-target special status wild-
life species; avoidance of locations with known special status species through erecting temporary 
electric exclusionary fences to prevent disturbance of known locations and protection of sensitive 
habitat (including wetlands, riparian areas, and vernal pools); adherence to restrictions and permit 
conditions outlined in SUPs (e.g., livestock quarantines and location restrictions to reduce the risk of 
introducing invasive species from livestock and vehicles used to transport livestock [Bush 2006]); 
RDM and habitat monitoring to reduce the potential for overgrazing effects; and modifying permit 
conditions through adaptive management to ensure protection of all plant and wildlife special status 
species at Butte Sink and Llano Seco Units. 

Water control structures. Listed Chinook salmon and steelhead pass through Butte Sink WMA to 
spawning areas in upper Butte Creek, while migrating juveniles pass back through the area en 
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route to the Pacific Ocean (NMFS 2014). The Service maintains screened diversions and adequate 
water flow through the wetland units within the Butte Sink Unit to minimize fish entrapment and 
facilitate passage of migrating juvenile and adult salmonids when they are present. All alterna-
tives provide and monitor flow-through water systems and promote fish-friendly water control 
structures to facilitate passage and reduce risks to fish health.  

Service-owned lands and wetland easements provide habitat for special status fish. Adult and ju-
venile salmon and steelhead migrate through the Sacramento River system, including the Yolo 
and Sutter Bypass channels and the Butte Sink, at various times of the year depending upon the 
run and water flows (NMFS 2014). Floodplain wetlands within this system on Service-owned 
lands or protected by wetland easements are important for growth and survival of immature 
salmonids and other native fishes. The relatively warmer waters of floodplain wetlands produce an 
abundance of prey, which helps support juvenile fishes. Juvenile salmonids migrate downstream 
through the Butte Sink, Sutter Bypass and Yolo Bypass, and depending upon flood conditions, 
may use inundated wetlands protected by Service-owned lands and wetland easements in the 
Butte Sink WMA and North Central Valley WMA. Additional information about fisheries on the 
WMAs is provided in the Fisheries Resources section.  

Alternative A (No Action) 

Under Alternative A, current management of Service-owned lands would continue to have a bene-
ficial effect on the special status species. Populations of T&E species are expected to remain sta-
ble or increase under this alternative. Alternative A would involve some short-term, localized, and 
temporary disturbance to wildlife including T&E species from restoration activities on Service-
owned lands (wetlands and associated upland and riparian habitat). In addition to the beneficial 
effects described under Common to All Alternatives, restoration activities are expected to provide 
long-term benefits to T&E species by improving T&E habitat values.  

The Service concluded that on Service-owned lands, with implementation of recovery measures and 
BMPs (Appendix 1 and USFWS 2009, Appendix F), no adverse effects to special status species pop-
ulations are anticipated. Alternative A would provide long-term beneficial effects to populations of 
special status species from the wetland easement program and wetland restoration on easements.  

Alternative B 

Under Alternative B, increased management and monitoring on Service-owned lands would provide 
additional benefits to T&E species. There would be an increased knowledge of the status and distri-
bution of T&E species through increased inventory and assessment. Alternative B would include 
distribution of recommendations and avoidance measures to protect, restore, and enhance T&E spe-
cies and implement recovery plan measures to willing landowners. By implementing the annual 
HMPs, competition from exotic and invasive species and physical disturbance would be minimized.  

Alternative B provides riparian plantings on the Service-owned Butte Sink Unit that would im-
prove shaded riverine aquatic habitat for listed salmonids. 

Alternative B may temporarily disturb T&E species more than Alternative A from the increase in 
restoration activities on Service-owned lands. Alternative B restores 200 acres more of irrigated 
pasture to perennial native grassland/oak savannah and restores 15 acres more of grassland to sea-
sonal wetland than Alternative A on Llano Seco Unit. The potential for localized disturbance to wild-
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life, including T&E species, due to restoration activities would be mitigated by implementing section 
7, ESA compliance requirements. Alternative B would the same beneficial effects from T&E species 
monitoring as Alternative A. Under Alternative C, wildlife-dependent recreational opportunities as 
Llano Seco Unit are expected to remain the same as Alternative A; therefore, disturbance to T&E 
species would be expected to be the same, as described further in the Wildlife Resources section. 

The Service concluded that on Service-owned lands, with implementation of measures resulting 
from the section 7, ESA consultation on CCP activities, recovery measures, BMPs (Appendix 1 
and USFWS 2009, Appendix F), no adverse effects to special status species populations are antici-
pated. The Service concluded that, due to its large wetland and agricultural easement objectives, 
Alternative B would be expected have the greatest beneficial effects to special status species as 
compared to Alternatives A and C. 

Alternative C (Preferred) 

Under Alternative C, increased management and monitoring on Service-owned lands would pro-
vide additional benefits to T&E species. There would be an increased knowledge of the status and 
distribution of T&E species through increased inventory and assessment. By fully implementing 
the annual HMPs, competition from exotic and invasive species and physical disturbance would be 
minimized, and monitoring efforts would be maximized. 

On Service-owned lands, disturbance to T&E species would be the same level of localized disturb-
ance as Alternative B from restoration activities and would be mitigated by implementing the sec-
tion 7, ESA compliance requirements. As with Alternative B, Alternative C restores 200 acres 
more of irrigated pasture to perennial native grassland/oak savannah and restores 15 acres more 
of grassland to seasonal wetland than Alternative A on Llano Seco Unit.  

As with Alternative B, Alternative C provides riparian plantings the Service-owned Butte Sink 
Unit that would improve shaded riverine aquatic habitat for listed salmonids. 

Alternative C increases visitor opportunities at Llano Seco Unit by approximately 11 percent 
more than it currently receives. The additional wildlife-dependent recreation opportunities offered 
in this alternative would be confined to existing public use areas, which already avoid or minimize 
intrusion into core wildlife use areas or areas containing sensitive species. Conservation measures 
for listed species discussed in Common to All Alternatives would avoid adverse effects to special 
status species. Alternative C would have the most beneficial effects from additional T&E species 
monitoring as compared to Alternatives A and B. 

The Service concluded that on Service-owned lands, with implementation of measures resulting 
from the section 7, ESA consultation on CCP activities, recovery measures, and BMPs, no adverse 
effects to special status species populations are expected under Alternative C. Alternative C pro-
vides fewer beneficial effects to special status species than Alternative A due to smaller wetland 
easement acreage objectives, and fewer beneficial effects than Alternative B due to smaller wet-
land and agricultural easement acreage objectives. 

4.4 Effects on the Social and Economic Environment 

It is important to note that economic or social effects are not intended by themselves to require 
preparation of an environmental impact statement. Therefore, an EA need not include an analysis 
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of purely economic and social effects. However, an environmental impact statement (and by impli-
cation an EA) must include a discussion of a proposed action’s economic and social effects when 
these effects are related to effects on the natural or physical environments (40 CFR 1508.14). In 
assessing the physical and biological effects of changing land use on certain pieces of land, the EA 
has appropriately addressed the interrelated potential social and economic effects on the human 
environment in accordance with 40 CFR 1508.14. 

4.4.1 Economic Effects 

This section discusses the direct and indirect economic effects on the regional economy of imple-
menting the various alternatives presented in Chapter 2. Economic or social changes resulting 
from an action are considered to produce significant effects if they result in a substantial adverse 
physical change in the environment (e.g., developing agricultural land into a housing subdivision). 
This section also includes an analysis of the economic effects associated with current management 
and a discussion about how the local economy may be affected under each proposed alternative. It 
is based on a study prepared for the Service by the U.S. Geological Survey, Regional Economic 
Effects of Current and Proposed Alternatives for Butte Sink, Willow Creek-Lurline, and North 
Central Valley [WMAs] (USGS 2014), which is provided in the appendices to the CCP. 

The economic effects of the management of the Butte Sink, Willow Creek-Lurline, and North 
Central Valley WMAs are complex and speculative. There are many variables at play, and it is not 
possible to precisely predict the economic impacts of the WMA program. Over time, losses in local 
government revenues and agricultural production will be at least partially offset by gains from 
restoration activities and spending generated through WMA visitation and operations. These 
changes are well within the normal evolution of an economy.  

Under each CCP alternative, land acquisition was analyzed to occur incrementally over a 15-year 
period. However, based on past acquisition rates, the uncertainty regarding willing sellers and 
available budgets, full implementation of the CCP could reasonably be expected to occur over a 
longer period, possibly up to 20 years for completion.  

Common to All Alternatives 

A more detailed discussion of potential effects of wetland easements acquisitions on the local agri-
cultural industry is provided in the following sections analyzing Alternatives A, B and C. 

Under all alternatives, proposed fee-title purchases at fair market value are limited to 3,321 acres 
of ongoing acquisition approved under existing North Central Valley WMA (NCV WMA) objec-
tives. While fee-title acquisition is not the primary emphasis of the WMAs, in some cases, such as 
the establishment of a wildlife sanctuary, it may be more appropriate for the Service to purchase 
and manage the lands. Under fee-title purchases, full ownership of the land, including the underly-
ing title, is transferred to the Service. Any fee-title acquisition by the Service would be from will-
ing sellers in consultation with the affected county.  

Lands in conservation easements and fee-title acquisitions can provide public goods that generate 
benefits for local residents, communities, and governments. Easements and fee-title acquisitions 
also reshape future development patterns, modify existing land use, affect property values, and 
inject new money into local communities. There are many dynamic variables at play when consid-
ering the social and economic effects of conservation easements and fee-title acquisitions, especial-
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ly given that potential purchases may span 2 decades. Due to future uncertainty surrounding fac-
tors such as the likelihood and timing of easements and acquisitions, the availability of Service 
funds to purchase lands, population growth, land values, and agricultural markets, the economic 
effects of these easements and acquisitions cannot be quantified in this analysis. However, these 
effects can be described qualitatively. This analysis estimates the economic effects associated with 
current management activities and describes how the following could be affected by fee-title and 
easement acquisition under each alternative:  

 Conservation and ecosystem service values in the region;  

 Effects on local communities;  

 Effects to local government net revenue; 

 Landowner compensation;  

 Effects on the local agricultural industry; 

 Visitor expenditures;  

 WMA administration; and 

 Wetland restoration and management expenditures. 

Conservation and Ecosystem Service Values 

The products and services provided by natural ecosystems are often public goods. Public goods 
benefit many people, whether or not they have paid for them. Because they are public goods, the 
intangible benefits of regulating and supporting services are grossly undervalued by private mar-
kets. The worth of natural ecosystems stems from their implicit non-market values, which are of-
ten overlooked in private decision making processes. Since the economic value of ecosystem ser-
vices is equal to the total social benefits they provide, it is important to account for both the mar-
ket and non-market values of these resources. 

Effects on the Local Community  

Although local residents may not be able to explicitly use or access all lands protected by Service 
conservation easements or fee-title purchases, protected lands act as a buffer that benefits resi-
dents through increased biodiversity, recreational quality, and hunting opportunities on publicly 
accessible wildlife refuges and on some private lands (Rissman and others 2007). It is well docu-
mented that open space carries positive values to local residents and communities, as well as to 
passers-by (McConnell and Walls 2005). This is evidenced by the success of open space preserva-
tion ballot initiatives at the local, county, and state levels. Banzhaf and others (2006) point out that 
between 1997 and 2004, over 75 percent of the more than 1,100 referenda on open space conserva-
tion that appeared on ballots across the United States passed, most by a wide margin.  

It is also well documented that open space and protected natural areas can increase surrounding 
property values (see McConnell and Walls, 2005 for a comprehensive review). The reciprocating val-
ue of open space on property values will vary depending on landscape characteristics and location 
attributes (for example, distance to the conserved area) (Kroger 2008). The permanence of the open 
space is also an influencing factor. Typically, open space that is permanently protected (such as ref-
uge lands and WMA lands protected with perpetual conservation easements) will generate a higher 
enhancement value of local properties than land that has the potential for future development (Ge-
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oghegan and others 2003). Location and demographic factors in the region can also influence the 
relative level of property enhancement value. For instance, open space may generate larger amenity 
premiums for property in more urbanized areas and where median incomes are higher (Netusil and 
others 2000); this is not to say there isn’t the chance for property values to increase substantially in 
rural areas as well (Phillips 2000; Crompton 2001; Thorsnes 2002).  

Service conservation easement and fee-title purchases would inject new money into the local econo-
my. The sale of conservation easements and fee-title lands provides landowners with additional rev-
enue. Some percentage of these funds may be spent in the local economy, including purchasing new 
real estate, consumer goods, or services in the local area. Agricultural conservation easements may 
also help maintain the character of a region by protecting a traditional and historic way of life and 
the associated working landscape. Land with historic commercial use, such as ranching, forestry, 
and farming, is often compatible with or beneficial to Service objectives (Jordan and others, 2007; 
Rissman and others, 2007). Agricultural conservation easements provide financial benefits for land-
owners that may enable them to preserve the natural and historic value of their farm, ranch, and 
open space lands, and to pass this legacy on to their children and grandchildren. In addition to main-
taining cultural heritages, the preservation of farming and ranching operations can result in main-
tained economic impacts to the local economy. Farmers’ costs for equipment, supplies and materials 
will be spent in the local economy, thus stimulating local businesses and supporting local employ-
ment. Farm workers will also spend their salaries in the local economy, thus supporting further local 
employment. Potential effects on jobs are discussed in the following section entitled “Effects on jobs 
and value to the local economy.” 

Lands acquired through fee-title purchases would be managed by the Service. Many wetland 
easement acquisitions and fee-title purchases would be converted from farmland to managed wet-
lands, which could result in a loss of agricultural production income for farmers and the reduction 
of purchases for farming related inputs. However, maintenance of large intact expanses of wet-
land habitat would require active management by the Service or easement landowners and include 
the associated purchase of inputs to manage these lands for wildlife habitat; often the same inputs 
and machinery used in agricultural production. Acquisition of additional fee-title lands and con-
servation easements may also result in increased recreation-related spending by visitors. 

More information is provided in the following section entitled, Effects of Annual Wetland Man-
agement on the Local Economy. 

Changes to Local Government Revenues 

Local governments collect revenue through intergovernmental transfers, property taxes, sales 
taxes, personal income taxes, and other charges, such as permitting. These revenues are then 
spent to provide community services such as fire and police services, schools, infrastructure, and 
public spaces. Local government cost-to-revenue ratios are largely determined by land uses within 
their jurisdictions. Areas with residential development tend to have high cost-to-revenue ratios 
because these areas require the greatest number of municipal services. Conversely, areas with 
predominately agricultural and open-space uses tend to have lower cost-to-revenue ratios (Ameri-
can Farmland Trust 2001). Like agricultural properties, lands administered by the Service tend to 
require fewer local government services and thus represent lower costs to local government. 
However, the Service does not pay property taxes on their holdings. Property taxes constitute the 
largest source of local governments’ own revenue (Urban Institute and Brookings Institution 
2008). The purchase of fee-title lands at fair market value will reduce the amount of property tax 



A-82 Butte Sink, Willow Creek-Lurline, and North Central Valley Wildlife Management Areas 

revenue collected by local governments in the 12-county area (Butte, Colusa, Contra Costa, Glenn, 
Placer, Sacramento, San Joaquin, Solano, Sutter, Tehama, Yolo, and Yuba counties; counties with-
in which the WMAs lie). Under Federal fee-title ownership, counties would qualify for reim-
bursement of some property tax revenue foregone under the Refuge Revenue Sharing Act (RRS) 
of 1935, which allows the Service to make annual payments to local governments in areas where 
fee-title purchases have removed land from the tax rolls. Under provisions of the RRS Act, local 
counties receive an annual payment for lands that have been purchased by full fee-title acquisition 
by the Service. Payments are based on the greater of 75 cents per acre or 0.75 percent of the fair 
market value. The exact amount of the annual payment depends on Congressional appropriations, 
which in recent years have been less than the amount required to fully fund the authorized level of 
payments. Actual RRS payments have been declining over the last decade, with fiscal year 2013 
RRS payments at 25.6 percent of authorized levels. Fiscal year 2011 North Central Valley WMA 
RRS payments totaled $12,840 ($9,357 for Butte County and $3,483 for Colusa County) and Butte 
Sink WMA RRS payments totaled $4,815 for Sutter County.  

 For most types of properties, county assessors use fair market value to determine property tax 
liabilities. The fair market value of land is the amount that a property is estimated to sell for in the 
current market. For agricultural land, this value includes both the productive value of the land 
and any speculative value associated with the possibility of developing the land. In California, 
property taxes are limited by Proposition 13 and the California Land Conservation Act (commonly 
referred to as the Williamson Act). Under Proposition 13, properties are reassessed to the current 
fair market value only upon a change in ownership or upon the completion of new construction, 
and property tax liabilities may increase annually by no more than 2 percent to adjust for inflation 
(California Board of Equalization, 2009). This unique property tax law means that longtime prop-
erty owners tend to have property tax liabilities that are substantially lower than the current fair 
market value of their property. Parcels classified as agricultural are assessed either under Propo-
sition 13 or under the Williamson Act. The Williamson Act enables agricultural landowners to en-
ter into contracts with their county government that require them to restrict land use on their 
parcel to agricultural or open space uses. In return, landowners receive special assessments on 
their land that are based only on the productive value of the land rather than the full fair market 
value (California Department of Conservation, 2012).  

For lands under conservation easements, landowners would remain responsible for all property 
taxes. Agricultural conservation easements may reduce the fair market value of these properties 
by removing the speculative value associated with possible development; however, agricultural 
conservation easements generally do not affect the productive value of agricultural land. There-
fore, properties under agricultural easements that are governed by Williamson Act contracts 
would likely have little to no impact to the current property tax because the easement would not 
affect the agricultural use of the land. Although the Williamson Act status of conservation ease-
ment properties would not be affected (as wildlife areas are considered a compatible use), the val-
uation of properties under wetlands easements could be affected for tax purposes, leading to 
changes in property tax payments. For properties under wetlands easements, the Williamson Act 
valuation could be reduced because net income would be lower as lands are converted from agri-
cultural production to open space or wetlands, however there are a suite of variables at play such 
as maintaining the right to graze cattle (which would keep the land in agricultural production sta-
tus). Additionally, a hunting operation is considered a compatible use under the agricultural provi-
sion of the Williamson Act, which presumably has the potential to increase the production value of 
the land and associated property taxes. Lands not enrolled in the Williamson Act are assessed an-
nually from their established base-share value at the time of sale, and increase by 2 percent to ac-
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count for inflation (under Proposition 13). A conservation easement is considered a restriction (not 
a sale) and has the potential to reduce the value of the property below the established base-share 
value. If an assessor determines this to be the case, property taxes could be reduced (Tehama 
County Assessor’s Office, personal communication, 2012). As described, the overall direction and 
magnitude of potential effects on valuation of properties under Williamson Act contracts and for 
those not under contracts, are based on a myriad of variables and are unknown. 

Under all alternatives, proposed fee-title purchases at fair market value are limited to 3,321 acres 
of ongoing acquisition approved under existing objectives. For these lands, private property tax 
payments would be replaced by RRS payments. The Service has not identified where new fee-title 
acquisitions would be targeted within the 12-county area. Given the declining trend in RRS ap-
propriations over the past several years, the RRS payment would likely be lower than the current 
property taxes on lands acquired.  

Of additional consideration is the tax revenue generated from special districts. Special districts 
are local government agencies that provide public services to a local area with well-defined bound-
aries (Senate Local Government Committee, 2010). In order to provide these public services, spe-
cial districts can levy what are called special taxes. These taxes are applied only to the local area 
that will be provided the service. Federal lands are not taxed, and thus any lands acquired 
through fee-title purchases will be exempt from the special tax. In some cases, such as mosquito 
abatement, the WMA may receive the benefits of the service provided by the special district, while 
in other cases, such as the building of a library, the WMA will not benefit from the services pro-
vided by the special district (Yolo County Assessor, personal communication, 2012). In some in-
stances, acquiring lands through fee-title purchases may decrease the tax base of the local area 
and could lead to a reduction in special district taxes collected.    

However, given the 15-year time horizon and the minimal number of acres targeted for purchase 
in fee-title over the 12-county area, it is anticipated that effects to local county revenues and spe-
cial districts would be minor. Property taxes and land values are in constant flux and are likely to 
change substantially within the 15-year acquisition horizon and the impact to special districts is 
variable and uncertain; thus, the possible effects to local government revenues are not estimated. 
Furthermore, property taxes vary substantially from property-to-property based on length of 
ownership, participation in the Williamson Act, and, if applicable, the value of agricultural produc-
tion, thus actual effects to local government revenue will depend on the level of property taxes 
paid on the actual parcels that are purchased from willing sellers. 

Landowner Compensation  

Under all CCP alternatives, the Service proposes to acquire land through fee-title purchases or 
through conservation easements from willing sellers. For fee-title acquisitions, land owners would 
be compensated for the fair market value of the land, which is the competitive price the land would 
sell for on the open market. According to Service personnel, fee-title purchases are expected to 
range from $4,000-$9,000 per acre based on current agricultural land prices in the 12-county area. 
For fee-title acquisition, land owners would sell all rights of ownership and the Service would be-
come sole owners of the property. For conservation easements, landowners would be compensated 
for the fair market value of the easement. The fair market value of a conservation easement is de-
termined through an appraisal process. An appraiser estimates how much the land would sell for 
unencumbered by the conservation easement (the “before” value) and how much the land would 
sell for with the conservation easement in place (the “after” value). The value of the conservation 
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easement is equal to the before value minus the after value, or the difference in the fair market 
value of the property with and without the easement. Landowners may also choose to donate con-
servation easements to the Service. Based on the real estate history in other parts of the Central 
Valley, the Service estimates agricultural easements could possibly range from $3,000-$4,000 acre.  
Recent Service wetland easements purchases on agricultural lands in the 12-county area have 
ranged from $3,700-$4,200 per acre. In the past, wetland easements on existing wetlands (land not 
in agriculture) have ranged from $1,500-$2,000 per acre; however the Service has not purchased a 
comparable easement as of late. The donation of a conservation easement may qualify as a tax-
deductible charitable donation, which may result in Federal income tax benefits. The sale of a con-
servation easement for less than its fair market value (called a “bargain sale”) may also qualify for 
tax deductions. Landowners may be able to claim a charitable income-tax donation equal to the 
difference between the fair market value and the bargain sale price of their easement. Income 
from the sale of a conservation easement may be taxable.1 

Conservation easements will generally reduce the value of an encumbered property. A conserva-
tion easement will reduce the fair market value of an estate, because the easement permanently 
removes some of the estate’s development potential and may place additional use restrictions on 
the land. The reduction in value depends on the potential development value of the land and the 
level of restriction agreed upon in the easement. In general, an easement on land located in an ar-
ea with high development pressure will have a greater effect on the value of the land than an 
easement on land located in an area with low development pressure, and a wetland easement that 
is more restrictive will have a greater effect on the value of the land than an agricultural easement 
that is less restrictive. The Service will purchase easements at their appraised fair market value; 
therefore, easements that are more restrictive or on lands with high development pressure will 
receive higher payments.  

Effects of Wetland Easements and Fee-Title Acquisitions on the Local Agricultural Industry 

Alternatives A, B, and C 

If the CCP is fully implemented, Service personnel estimate that approximately 77 percent of to-
tal fee-title and wetland easement acres acquired under Alternatives A and B, and 74 percent un-
der Alternative C would convert current agricultural lands to wetlands. Table 3 shows the esti-
mated amount of fee-title and wetland easement acquisition acres that are anticipated to be con-
verted from farmland to wetland habitat if the CCP is fully implemented. Service personnel esti-
mate 30,419 acres of farmland acquired by fee-title and wetland easement purchase would be con-
verted to wetlands under Alternatives A and B, and 15,142 acres under Alternative C. As shown in 
Table 3, rice would account for roughly 89 percent (26,936 acres) of the converted farmland under 
Alternative A, 72 percent (22,031 acres) under Alternative B, and 100 percent under Alternative 
and C (15,142 acres). The remaining converted acres under Alternatives A and B would be a com-
bination of other crops. 

                                                      
1  Please note that the Service does not give tax advice. Landowners considering entering into a 

conservation agreement with the Service should consult a tax advisor or attorney for advice on 
how a conservation easement would affect their taxes and estate. 
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Table 3.  Fee-title and wetland easement acquisition acres anticipated to be converted from croplands to wetlands. 

 Alternative A  
(No Action) 

Alternative B Alternative C 
(Preferred) 

Total fee-title and wetland easement acres if CCP 
fully implemented 39,505 39,505 20,462 

Anticipated amount of fee-title & wetland easement 
acres that will be converted from croplands to wet-
lands 

30,419 30,419 15,142 

Anticipated converted acres by crop type      

Rice 26,936 22,031 15,142 

Other crops 3,483 8,388 0 

Note: The percent of each land type converted and the rate of conversion will highly depend on willing 
sellers and available budgets. 

Removing land from agricultural use could result in direct losses in agricultural production and 
employment which would in turn result in secondary losses to agricultural support sectors due to a 
reduction in purchases of farming related inputs and supporting services. The degree of economic 
impacts associated with the conversion of agricultural lands to wetlands will be a function of many 
factors, including: the specific lands that are acquired, the time at which they are acquired, farm-
ing technology, commodity markets, the evolution of the regional economy, U.S. Department of 
Agriculture Farm Bills, water availability and other mitigating economic factors. Additionally, 
easement acquisition and conversion of agricultural lands to wetlands is expected to occur gradu-
ally over the next 15 years or longer. Given the long acquisition period and uncertainties regard-
ing the economic factors provided above, the needed assumptions are too uncertain to precisely 
estimate the associated economic effects of the management alternatives. However, given the im-
portance of the agricultural industry to the local economy, the economic contribution of local rice 
and possible effects of Service land acquisition and the conversion of other cropland are discussed 
in this section of the report. 

Economic Contribution of Rice 

In recent years, California has been the largest domestic producer of medium grain japonica rice and 
the second largest domestic producer of rice in the nation (Richardson and Outlaw 2010). In 2012, rice 
ranked as the thirteenth most valuable agricultural commodity in the state with a total production val-
ue of $771 million, which represents a decline of 14 percent from 2011 (USDA-NASS, 2013). Table 4 
displays the annual total acres of rice planted by county from 2007 to 2013. In 2013, rice was grown in 8 
counties within the 12-county region. These 8 counties (Butte, Colusa, Glenn, Placer, San Joaquin, Sut-
ter, Yuba, and Yolo) accounted for nearly 98 percent of the total acres of rice planted in the state, 
which highlights the importance of rice production to the business and agricultural foundation that 
brings jobs and economic prosperity to the region (California Rice Commission, 2012). 
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Table 4. Recent trends California rice acreage by county from 2007 to 2013. 

 Planted Acres 

 2007 2008 2009 2010 2011 2012 2013 
Butte County 102,000 96,500 106,400 93,800 111,000 93,000 104,000 

Colusa County 155,000 152,000 150,400 153,000 154,000 157,000 164,000 

Contra Costa County -- -- -- -- -- -- -- 

Glenn County 86,500 84,700 85,700 85,600 88,600 86,000 80,000 

Placer County 10,500 11,000 13,600 12,800 11,500 10,000 13,500 

Sacramento County 3,700 -- -- -- 3,200 -- -- 

San Joaquin County 4,800 5,000 5,400 6,400 5,700 4,300 3,900 

Solano County -- -- -- -- -- -- -- 

Sutter County 106,000 97,300 115,300 116,000 123,000 120,000 117,000 

Tehama County 800 -- -- -- 1,200 -- -- 

Yolo County  23,800 27,300 35,900 41,000 41,000 36,341* 33,200 

Yuba County 33,700 35,200 38,000 38,700 39,000 39,400 37,500 

12-County Region Total 526,800 509,000 550,700 547,300 578,200 546,041 553,100 

All other counties 7,200 10,000 10,300 10,700 6,800 52,300 12,900 

State Total 534,000 519,000 561,000 558,000 585,000 562,000 566,000 

Percent of total acres 
planted within the 12-
county region 

98.70% 98.10% 98.20% 98.10% 98.84% 97.16% 97.72% 

Source: USDA-NASS (2014). 2012 data for Yolo County (*) is harvested acreage as opposed to planted 
acreage, which was unavailable for that year. 

A recent report by the USA Rice Federation estimated the economic contribution of the rice in-
dustry to the local and national economy (Richardson and Outlaw 2010). Economic contribution 
analyses differ from economic impact analyses in that they address the importance or contribution 
of an existing industry to a local economy, rather than the impact of new or a change in final de-
mand (Minnesota IMPLAN Group 2012). According to the report, California rice farming gener-
ated an estimated 7,772 jobs, and $528.3 million in value added to the state economy in 2009. Sec-
ondary or multiplier effects of rice production account for an additional estimated 4,884 jobs and 
$469.4 million in value added to the state economy. Accounting for both the direct and secondary 
effects, 2009 California rice production contributed an estimated total of 12,656 jobs and $997.7 
million in value added to the state economy (Richardson and Outlaw 2010).  

Effects on Jobs and Value to the Local Economy 

Under each WMA alternative, rice acreage would be taken out of production, and as a result 
would likely affect existing jobs and value added in the local economy. Specifically, the minimum 
acres of rice estimated to be converted to wetlands if the CCP is fully implemented would happen 
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under Alternative C (15,142 acres), while the maximum acres of rice to be converted would happen 
under Alternative A (26,936 acres, shown in Table 3). While the estimated economic contributions 
of rice production at the state-level are considerable (Richardson and Outlaw, 2010), they cannot 
be used directly to estimate the effects associated with the WMA management alternatives. While 
the conversion of rice to wetlands may affect the local economy, several moderating factors must 
be recognized with respect to directly comparing the results in Richardson and Outlaw (2010) with 
the proposed WMA management alternatives: 1) acquisitions will be from willing sellers only, and 
landowners are most likely to sell their least productive lands. Typically, for a landowner to choose 
an easement over continuing farming, the change in profit relative to the substantial managerial 
effort from farming (along with factoring the risk and uncertainty that goes along with farming 
year to year) would have to be similar to the fee-title or wetland easement payment otherwise it 
would be more profitable for the landowner to keep farming (however this may not hold true for 
landowners that are more concerned about using the land for hunting and recreation instead of 
generating income); 2) landowners are financially compensated when they enter into a purchase or 
easement agreement with the Service. Though it is unknown how those dollars would be spent, it 
is common for landowners to use their allotment to purchase additional lands within the study ar-
ea for agricultural production or for investing in commercial real estate (Isola, personal communi-
cation, 2012); 3) initial restoration costs as well as the long-term management of wetland habitat 
protected through fee-title acquisition and easement acquisition would require substantial eco-
nomic inputs by the Service and wetland easement owners, some of which require the same inputs 
as agricultural production (USGS 2014); 4) due to external factors such as commodity prices and 
volatility in input prices, the number of acres of rice planted fluctuates year by year. This annual 
variation in rice acreage within the study area makes it even more difficult to distinguish the over-
all effect of converting a relatively small percentage of the rice crop (15,142-26,936 acres) to wet-
lands; 5) acquisition of additional fee-title lands and conservation easements may also result in in-
creased recreation-related spending by visitors; and, 6) the amount and location of agricultural 
land within the WMA boundaries that will be converted to wetlands is highly uncertain, and con-
version is expected to occur gradually over the next 15 years or longer. The percent of each land 
type converted and the rate of conversion will depend on willing sellers and available budgets.   

An additional reason the economic contributions of California rice growers estimated by Richard-
son and Outlaw (2010) cannot be used to estimate the effects associated with the WMA manage-
ment alternatives is due to the elimination of direct payments to rice growers in the Agricultural 
Act of 2014, also known as the Farm Bill. The 2014 Farm Bill will be effective until 2018, and con-
tains changes to Federal government programs for rice growers’ assistance by eliminating fixed 
direct payments per acre in favor of protection programs against notable losses. According to a 
database of U.S. Department of Agriculture statistics compiled by the Environmental Working 
Group, an estimated $69.9 million in rice subsidies were given to recipients in the 12-county area 
during 2009 (Environmental Working Group 2012), most of which came in the form of direct pay-
ments. However, with direct payments being eliminated in the 2014 Farm Bill, projected economic 
contributions of rice production in California may be very different from those estimated in Rich-
ardson and Outlaw (2010). 

Similarly, water availability may be another external factor that rice growers within the State in-
creasingly encounter. Table 4 reveals the variability in annual planted rice acreage within the 12-
county region and California as a whole, which may have been influenced by a variety of external 
factors. However, the lack of availability of water in 2014 has almost certainly been a driving force 
in recent rice plantings in California, which decreased from 566 thousand acres in 2013 to 450 
thousand in 2014 (USDA-NASS 2014). By August 2014, more than 81 percent of the State of Cali-
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fornia was categorized as being under extreme or exceptional drought conditions (Tinker 2014); 
this is projected to persist or intensify through the fall of 2014 (Miskus 2014). Accounting for both 
the direct and secondary effects, a recent report by the University of California, Davis estimated 
the economic impacts of the 2014 drought on agriculture to be a total of 17,095 lost jobs and $1.1 
billion in lost value added to the State’s economy (Howitt et al. 2014). These estimates include im-
pacts of the drought on crop farming, livestock, and dairy farming; therefore, isolating the eco-
nomic effects of the drought solely on rice farming is not possible. These estimates also include 
additional costs that agricultural producers must incur to increase groundwater pumping due to 
surface water shortages. Statistically, 2015 is likely to continue to be dry, and it has been project-
ed that urban users will likely buy water from agricultural areas (Howitt et al. 2014). This pres-
sure of increased water demands from urban and other agricultural users creates uncertainty in 
projected rice production and associated economic impacts, and makes it even more difficult to 
distinguish the overall effect of converting a relatively small percentage of the rice crop (15,142-
26,936 acres) to wetlands. 

Conversion of Other Cropland 

A combination of other crops would account for approximately 11 percent (3,483 acres) of the con-
verted farmland under Alternative A and 28 percent (8,388 acres) under Alternative B. These ac-
quisitions would only occur in the Delta region (Sacramento, San Joaquin, Solano, and Contra 
Costa Counties) and the anticipated converted proportion of acres by crop would be 50 percent 
grains (primarily corn), 30 percent hay (primarily alfalfa), 15 percent vegetables (primarily toma-
toes and asparagus), and 5 percent oil crops (safflower). As was noted, the economic effects associ-
ated with the conversion of agricultural lands to wetlands would occur gradually over the next 15 
years or longer and the needed assumptions are too uncertain to estimate.  

Effects of WMA Visitation 

Spending associated with recreational visits to NWRs and WMAs generates substantial economic 
activity. The Service’s report “Banking on nature–the economic benefits to local communities of 
National Wildlife Refuge visitation” estimated the impact of national wildlife refuge visitation to 
local economies (Carver and Caudill 2007). According to the report, more than 34.8 million visits 
were made to NWRs in FY 2006 which generated $1.7 billion of sales in regional economies. Ac-
counting for both the direct and secondary effects, spending by NWR visitors generated nearly 27 
thousand jobs, and over $542.8 million in employment income. Approximately 82 percent of total 
expenditures were from non-consumptive activities, 12 percent from fishing, and 6 percent from 
hunting. Public use of the Service-owned lands in the WMAs occurs only at the Llano Seco Unit of 
the North Central Valley WMA. Recreational activities allowed on the Llano Seco Unit include 
wildlife-dependent recreation (e.g., wildlife observation, photography, environmental education, 
and interpretation). Wildlife observation opportunities are available using 2 viewing platforms 
that overlook the wetlands and a 1-mile hiking trail that meanders along the marshes. In fiscal 
year 2012, the Llano Seco Unit received 22,500 visits. As described in more detail in the CCP, sec-
tion 9.2, Visitor Data, the Service uses a variety of methods for estimating the number of visits to 
the Llano Seco Unit. Visitors to the Llano Seco Unit are recorded by traffic counter at the unit’s 
entrance and other visits are recorded during Service-led activities. 

To determine the local economic impacts of visitor spending, only spending by persons living out-
side the local area are included in the analysis. The rational for excluding local visitor spending is 
twofold. First, money flowing into the local area from visitors living outside the local area (hereaf-
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ter referred to as non-local visitors) is considered new money injected into the local economy. Sec-
ond, if residents of the local economy visit the Llano Seco Unit more or less due to management 
changes or expanded recreational opportunities, they will correspondingly change how they spend 
their money elsewhere in the area, resulting in no net change to the local economy. These are 
standard assumptions made in most regional economic analyses at the local level. Currently, about 
78 percent of visits to the Llano Seco Unit are by non-local visitors. 

A visitor usually buys a wide range of goods and services while visiting an area. Major expenditure 
categories include lodging, restaurants, supplies, groceries, and recreational equipment rental. In 
this analysis we use the average daily visitor spending profiles from the Banking on Nature report 
(Carver and Caudill 2007) that were derived from the 2006 National Survey of Hunting, Fishing 
and Wildlife Associated Recreation (NSHFWR). The NSHFWR reports trip related spending of 
state residents and non-residents for several different wildlife-associated recreational activities. 
For each recreation activity, spending is reported in the categories of lodging, food and drink, 
transportation, and other expenses. Carver and Caudill (2007) calculated the average per-person 
per-day expenditures by recreation activity for each of the Service’s regions. Residents were de-
fined as living within 30 miles of the refuge and nonresidents as living outside the 30-mile radius 
(Carver and Caudill 2007). For this analysis, non-local visitors match the nonresident spending 
profile definition. Therefore, we used the spending profile for nonresidents for the Service’s Re-
gion 8 (the region within which the Sacramento Complex is located). The Consumer Price Index 
Inflation Calculator (U.S. Bureau of Labor Statistics 2012b) was used to update the 2006 spending 
profiles to 2011 dollars. The average daily nonresident spending profile for non-consumptive wild-
life recreation (observing, feeding, or photographing fish and wildlife) was used for all wildlife ob-
servation activities ($121.59 per visitor day). Visitor spending profiles are estimated on an average 
per day (8 hours) basis. Visitors to the Llano Seco Unit spend an average of 1.5 hours on the WMA 
per visit. Table 5 shows the number of non-local visitor days for the Llano Seco Unit of the North 
Central Valley WMA. 

Table 5. WMA visitation (Llano Seco Unit only)  

 Total number 
of visits 

Percentage 
non-local  
visits (%) 

Total number 
of non-local 

visits 

Number of 
hours spent  
at Refuge 

Number of  
non-local  

visitor daysa 

Alternative A 22,500 78% 17,550 1.5 3,291 

Alternative B 22,500 78% 17,550 1.5 3,291 

Alternative C 25,000 78% 19,500 1.5 3,656 

aOne visitor day = 8 hours. 

Alternative A (No Action) 

Under Alternative A, visitation is estimated to remain the same as in 2012, at 22,500 visitors (Ta-
ble 5). Total spending by non-local Llano Seco Unit visitors was determined by multiplying aver-
age non-local visitor daily spending by the number of non-local visitor days. The economic impacts 
associated with current non-local Llano Seco Unit visitation were estimated using IMPLAN. Cur-
rently, non-local Llano Seco Unit visitors spend approximately $400 thousand in the local economy 
annually. This spending directly accounts for an estimated 3 jobs, $106.3 thousand in labor income, 
and $178.9 thousand in value added. Secondary or multiplier effects generate an additional 2 jobs, 
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$76.9 thousand in labor income, and $136.8 thousand in value added. Accounting for both the di-
rect and secondary effects, spending by non-local visitors currently generates an estimated total 
impact of 5 jobs, $183.2 thousand in labor income, and $315.7 thousand in value added to the local 
12-county economy.  

Alternative B 

Alternative B is the same as Alternative A. 

Alternative C (Preferred) 

Under Alternative C, visitation at the Llano Seco Unit is estimated to increase to 25,000 visitors if 
the CCP is fully implemented (Table 5). One objective of the CCP is to provide increased opportu-
nities for high quality wildlife observation on the Llano Seco Unit within 5 years of CCP approval. 
Strategies include expanding visitor hours and constructing additional loafing islands to improve 
viewing opportunities adjacent to viewing platform and hiking trail observation platforms. Under 
Alternative C, estimated spending by approximately 19,500 non-local visitors (3,656 non-local visi-
tor days) would total $445 thousand (an increase of $45 thousand relative to Alternative A), and 
generate an additional $20.4 thousand in labor income and $35.0 thousand in value added in the 
local 12-county economy compared to Alternative A if the CCP is fully implemented. 

Waterfowl Hunting on WMA Easement Lands 

Alternative A (No Action) 

To date, the Service’s conservation easements in the WMAs total 30,818 acres. Applying a water-
fowl hunting blind density across this area results in an estimated 770 (3-man) hunting blinds. The 
California waterfowl hunting season is roughly 15 weeks long, and with hunters hunting an esti-
mated 3 days a week, this equates to a season average of 45 hunting days per hunter, or a total of 
103,950 hunting days across all blinds in the entire WMA. Spending patterns for non-local water-
fowl hunters were adopted from the Banking on Nature report (Carver and Caudill 2007; values 
updated to 2012-dollars ($192.72 per day) using BLS CPI Inflation Calculator). The economic im-
pacts associated with current non-local WMA waterfowl hunting were estimated using IMPLAN 
and are summarized in Table 6. Currently, non-local WMA waterfowl hunters spend approximate-
ly $16 million in the local economy annually. This spending directly accounts for an estimated 83 
jobs, $4 million in labor income, and $6.8 million in value added. Secondary or multiplier effects 
generate an additional 58 jobs, $2.7 million in labor income, and $4.9 million in value added. Ac-
counting for both the direct and secondary effects, spending by non-local WMA waterfowl hunters 
currently generates an estimated total impact of 141 jobs, $6.8 million in labor income, and $11.7 
million in value added in the local 12-county economy.  
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Table 6. Average annual impacts of non-local waterfowl hunter spending. 

  Employment  
(# full & part time jobs) 

Labor Income  
(Thousands $2011) 

Value Added  
(Thousands $2011) 

Current Impacts    

Direct effects 83 $4,042.5 $6,775.5 

Secondary effects 58 $2,711.6 $4,920.1 

Total effect 141 $6,754.1 $11,695.6 

Alternatives B and C 

Under Alternatives B and C, management consists mostly of agricultural easements and wetland 
easements, along with a few fee-title acquisitions. It is anticipated that waterfowl hunting on lands 
enrolled in an agricultural easement will remain relatively unchanged, as lands will likely remain 
in rice production and be available to private hunting leases. While agricultural easement lands 
retain their production rights, development rights are transferred in perpetuity. In this manner, 
these easements guard against future development and protect future waterfowl hunting oppor-
tunities in the region. Lands placed in a wetland easement with the Service are likely to increase 
the habitat suitability and waterfowl use of properties. In doing so, private landowners could in-
crease the hunting blind density on their lands and the number of seats available for lease. Alter-
natively, landowners could charge more per seat, as presumably, the quality of the hunt would in-
crease given an increase in waterfowl use. This would translate into additional revenue for the 
landowner. Sacramento Complex personnel assume that 80 percent of new wetland easements in 
the North Central Valley WMA and 25 percent of new wetland easements in the Willow Creek-
Lurline WMA would convert rice lands to wetlands, providing additional hunting opportunities. 
Lands acquired by the Service through fee-acquisition have the potential to be open to waterfowl 
hunting, yet will be determined by the size of the parcel and available habitat conditions. 

WMA Administration 
Purchases of Goods and Service within the Local Economy  

Alternative A (No Action) 

Currently, non-salary WMA expenditures made in the local 12-county area total approximately 
$216.6 thousand per year. This spending directly accounts for an estimated 5 jobs, $174.2 thousand 
in labor income, and $159.2 thousand in value added. Secondary or multiplier effects generate an 
additional 1 job, $62.6 thousand in labor income, and $113.6 thousand in value added. Accounting for 
both the direct and secondary effects, non-salary WMA expenditures currently generate 6 jobs, 
$236.8 thousand in labor income, and $272.8 thousand in value added to the local 12-county economy. 

Alternatives B and C 

For Alternatives B and C, Refuge personnel estimate that non-salary costs associated with WMA 
operations and maintenance will increase by roughly 8 percent relative to Alternative A. If the 
CCP is fully implemented, economic impacts associated with additional non-salary expenditures 
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under Alternatives B and C are expected to add approximately $18 thousand in additional labor 
income and $21 thousand in additional value added to the local economy. 

Personnel Salary Spending within the Local Economy  

Alternative A (No Action) 

The economic impacts associated with salary spending by WMA personnel generates secondary 
effects (i.e., additional non-WMA jobs created in the local economy as WMA employees spend 
their salaries in the local 12-county area) of 3 jobs, $143.8 thousand in labor income, and $264.2 
thousand in value added to the local 12-county economy.  

Alternatives B and C 

Staffing under Alternatives B and C would increase by 3 full time positions (Refuge Operations 
Specialist GS-11, a Wildlife Biologist GS-11, and a Tractor Operator WG-6). Therefore, the eco-
nomic impact of the current staffing level would moderately increase under Alternatives B and C 
compared to Alternative A. 

Effects of Habitat Restoration Activities on the Local Economy 

The number of acres restored each year will vary between the proposed alternatives and will be 
dependent on available funding and the rate and extent of acquisitions. The following summarizes 
the estimated current average annual economic impacts of restoration activities on the WMAs. 
Direct employment effects include jobs for restoration contractors, scientists, field staff, and ad-
ministrators, and were calculated by converting the average number of labor hours for $2 million 
of restoration expenditures to jobs. 

Alternative A (No Action) 

Under Alternatives A, restoration would directly account for an estimated 12 jobs, $516.7 thou-
sand in labor income, and $516.7 thousand in value added per year. Secondary or multiplier effects 
would generate an additional 15 jobs, $895.6 thousand in labor income, and $2.1 million in value 
added per year. Accounting for both the direct and secondary effects, restoration activities on the 
WMAs under Alternatives A would generate estimated average annual economic effects of 27 
jobs, $1.4 million in labor income, and $2.6 million in value added to the local economy. 

Alternative B 

Alternative B is the same as Alternative A. 

Alternative C (Preferred) 

Under Alternative C, restoration would directly account for an estimated 6 jobs, $258.1 thousand 
in labor income, and $258.1 thousand in value added per year. Secondary effects of restoration ac-
tivities on the WMAs under Alternative C would generate an additional estimated average annual 
economic effect of 7 jobs, $447.4 thousand in labor income, and $1.1 million in value added to the 
local economy. Accounting for both the direct and secondary effects, restoration activities on the 
WMAs under Alternative C would generate an estimated average annual economic effect of 13 
jobs, $705.5 thousand in labor income, and $1.3 million in value added to the local economy. 
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Effects of Annual Wetland Management on the Local Economy  

Agricultural lands converted to wetland habitat through wetland easements and fee-title acquisi-
tions would still require annual maintenance. This includes soil preparations with disking, vegeta-
tion management through mowing and herbicide treatments, and water regulation that includes 
the purchasing of water and the use of irrigation delivery systems. Most of these activities require 
similar inputs and labor to those in agricultural production.  

Alternative A (No Action) 

Alternative A includes the highest wetland easement acreage objective and therefore, the highest 
potential for agricultural jobs lost due to agricultural lands being converted to wetland. Under Al-
ternative A, over the 15-year life of the CCP, wetland management would support an estimated 43 
jobs, over $1.8 million in labor income, and over $2.2 million in value added.  

Alternative B 

Alternative B would be the same as Alternative A.  

Alternative C (Preferred) 

Alternative C includes the lowest wetland easement acreage objective and therefore, the lowest 
potential for agricultural jobs lost due to agricultural lands being converted to wetland. Under Al-
ternative C, as fewer acres of cropland are converted to wetlands, the economic effect decreases, 
with 21 jobs created, $912,480 in labor income and $1,094,976 in value added. These estimates are 
based on total acres to be converted to managed wetlands under each alternative.  

4.4.2 Cultural Resources 

Common to All Alternatives 

Compliance with the National Historic Preservation Act (NHPA) is required for all undertakings 
funded with Federal funds or requiring a Federal permit, both on Service-owned lands and on 
private lands. On WMA easements which are privately owned, for example, restoration activities 
funded through Service programs such as Partners for Fish and Wildlife require compliance with 
section 106 of the NHPA. Compliance is accomplished through a process initiated with the submit-
tal of the Request for Cultural Resource Compliance form to the Regional Cultural Resource 
Team. Projects are reviewed by the Regional Archaeologist, who identifies the steps necessary to 
ensure compliance with Section 106. As appropriate, consultation, cultural resource survey, identi-
fication, and evaluation is implemented according to the procedures set forth in the terms of the 
Fish and Wildlife Service Programmatic Agreement with the state of California. If the Program-
matic Agreement criteria do not apply, further evaluation and consultation are conducted by ei-
ther Service archaeologists or certified archaeological contractors under the supervision of the 
Regional Archaeologist. If significant cultural resources are identified within the area of potential 
effects, the Service, in consultation with the SHPO and any interested parties, will develop a plan 
to avoid, preserve, and/or mitigate adverse effects to the significant cultural resources. 
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Service-Owned Lands 

Under all alternatives, the Butte Sink Unit would remain closed to public use, which would further 
reduce potential for adverse effects; and the Llano Seco Unit would remain open to public use. 
Minor adverse effects to cultural resources could occur under all alternatives since few systematic 
archaeological surveys have been conducted on the Service-owned lands in the WMAs or other 
areas of the Sacramento Complex. Additional cultural resource information is included in the 
CCP, Chapter 3. 

In 1995, a sample archaeological survey conducted on the Service-owned Butte Sink Unit identi-
fied no prehistoric or historic resources. However, cultural resources could exist at depths below 
the present surface on Service-owned and easement lands, as has been demonstrated at other low-
lying areas of the valley along the Sacramento River and its tributaries (Windmiller 1995). 

For all alternatives, it is possible that archaeological sites could be exposed by management actions 
or natural causes in the future. Actions that physically disturb a site, alter its setting, or introduce 
elements out of character with the site may constitute an adverse effect. The Service would continue 
to manage and conserve cultural resources at Butte Sink and Llano Seco Units and comply with sec-
tion 106 of the NHPA, as amended, including consultation with the State Historic Preservation Of-
ficer (SHPO) and pertinent Tribes, to avoid, eliminate, or minimize adverse effects.  

Potentially adverse effects to cultural resource sites that have yet to be discovered would be min-
imized through cultural resource reviews, surveys, and compliance with section 106 of the NHPA 
when a site-specific action is being considered, and prior to ground-disturbing activities. The Ser-
vice would identify archaeological sites that coincide with existing and planned roads, facilities, 
public use areas, and habitat projects; evaluate threatened and impacted sites and structures for 
eligibility to the NRHP; and prepare and implement activities to avoid and mitigate impacts to 
sites and structures as necessary. All sites discovered in the future would be treated as eligible for 
listing on the NRHP until listed or formally evaluated as ineligible in consultation with the SHPO.  

Under Federal ownership or management, archaeological and historical resources within a refuge 
receive protection under Federal laws mandating the management of cultural resources, includ-
ing, but not limited to, the Archaeological Resources Protection Act of 1979, Archeological and 
Historic Preservation Act, Native American Graves Protection and Repatriation Act of 1990 
(NAGPRA), and NHPA. Under all alternatives, if any cultural resources are discovered on the 
refuge, the Service would take all necessary steps to comply with the above mentioned laws and 
promulgated regulations.  

The Martin Family Cemetery, a historic family cemetery with nine grave markers, is located on 
the Llano Seco Unit of the NCV WMA (Sanctuary 1, Tract 1). Because it is a cemetery, the site is 
not considered a cultural resource eligible for listing on the National Register of Historic Places 
(NRHP) and is not covered under any of the above laws. However, State laws and Service policy 
regarding protection of cemeteries are applicable. The cemetery is protected by an exclosure 
fence that is maintained annually by Youth Conservation Corps members.  

Butte Sink Unit has no documented human remains. Sites identified in the future that are found to 
contain human remains, funerary items, sacred objects, or items of cultural patrimony would be 
considered under NAGPRA.  
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Easement Lands  

When implementing restoration or other federally funded ground-disturbing activities, the Service 
or other Federal agency involved in the activity on private easement lands would comply with sec-
tion 106 of NHPA and other applicable laws, as previously described in Common to All Alternatives.  

Alternative A (No Action) 

Alternative A may result in minor adverse effects to cultural resources from potential disturbance 
of yet unidentified cultural resource sites on Service-owned land. Alternative A includes habitat 
management, fire suppression measures, and other activities that would have the potential to dis-
turb unknown cultural resource sites. When sufficient details about proposed ground-disturbing 
activities are available, the Service would follow the same process to comply with section 106 of the 
NHPA and NAGPRA, and other applicable laws, as described in the section Common to All Al-
ternatives, above. 

The Service concluded that under Alternative A, CCP activities may result in minor adverse ef-
fects to cultural resources due to ground-disturbing activities. 

Alternative B  

Alternative B may result in minor adverse effects to cultural resources from potential disturbance 
of yet unidentified cultural resource sites. In addition to the effects and processes described above 
for All Alternatives, Alternative B also includes additional habitat management, fire suppression 
measures, and other activities that would have the potential to disturb unknown cultural resource 
sites. Under Alternative B, the Butte Sink Unit would remain closed to public use, which would 
further reduce potential for adverse effects; and the Llano Seco Unit would remain open to public 
use. As with Alternative A and C, when sufficient details about proposed ground disturbing activi-
ties are available, the Service would follow the same process to comply with section 106 of the 
NHPA and NAGPRA, and other applicable laws. 

The Service concluded that under Alternative B, CCP activities may result in minor adverse ef-
fects to cultural resources due to future ground-disturbing activities, the same as Alternative A. 

Alternative C (Preferred) 

Alternative C may result in minor adverse effects to cultural resources. In addition to the actions, 
processes, and potential effects described above for All Alternatives, Alternative C also includes 
additional habitat management, fire suppression measures, construction, and other activities that 
would have the potential to disturb unknown cultural resource sites. Construction of new visitor 
improvements at Llano Seco Unit (replacing 2 viewing platforms and install new loafing habitat in 
Track 12) and/or demolition of existing old improvements would be a Federal undertaking that 
requires compliance with section 106 of the NHPA. Potential adverse effects to cultural resources 
would be fully determined when specific and detailed project plans are available. The Service 
would follow the same process to comply with section 106 of the NHPA and NAGPRA as de-
scribed under Alternative B when ground-disturbing activities are proposed.  
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As with Alternative A and B, when sufficient details about proposed ground disturbing activities 
are available, the Service would follow the same process to comply with section 106 of the NHPA 
and NAGPRA, and other applicable laws. 

The Service concluded that under Alternative C, CCP activities may result in minor adverse ef-
fects to cultural resources due to future ground-disturbing activities, the same as Alternative A. 

4.4.3 Environmental Justice 

On February 11, 1994, the President issued Executive Order 12898 (“Federal Actions to Address 
Environmental Justice in Minority Populations and Low-Income Populations”) requiring that all 
Federal agencies achieve environmental justice by “identifying and addressing, as appropriate, 
disproportionately high and adverse human health or environmental effects of its programs, poli-
cies, and activities on minority populations and low-income populations.” Environmental justice is 
defined as the “fair treatment for peoples of all races, cultures, and incomes, regarding the devel-
opment of environmental laws, regulations, and policies. 

The mission of the Service is working with others to conserve, protect, and enhance fish and wild-
life and their habitats for the continuing benefit of the American people. The developing environ-
mental justice strategy of the Service extends this mission by seeking to ensure that all segments 
of the human population have equal access to America’s fish and wildlife resources, as well as 
equal access to information that will enable them to participate meaningfully in activities and poli-
cy shaping. 

Wetland easement acreage objectives in the CCP are based upon CVJV goals (CVJV 2006), the 
availability of hydric soils, and the availability of restorable acres (e.g., lands not already urban-
ized). The areas that meet these criteria fall within the 7 counties listed in Alternative C (in chap-
ter 2 of this EA). Within the 12-county area of the North Central Valley WMA, Tehama County 
has the lowest median household income ($38,000 per year) and the highest poverty rate, with 20.3 
percent of the population living at or below the Federal poverty level (U.S. Census Bureau, 2010). 
The action alternatives (Alternatives B and C) do not include Tehama County.  

Four of the 12 counties in the study area had a 2014 average unemployment rate higher than the 
2014 average national rate of 6.2 percent (U.S. Bureau of Labor Statistics 2012a). However, there 
was significant variability in unemployment rates between the counties in the study area. In the 
region, the counties that had substantially higher rates than the others were: San Joaquin, Yuba, 
Sutter, and Colusa counties with 10.4 percent, 10.8 percent, 13.0 percent and 20.8 percent average 
unemployment for 2014, respectively. Both wetland and agricultural easements objectives are 
proposed in Colusa and Sutter counties. Wetland easements objectives are proposed for Yuba 
County. No conservation easements are proposed in San Joaquin County as part of this CCP. 

As discussed in the Effects on the Social and Economic Environment section above, for all alter-
natives, many wetland easement acquisitions and fee-title purchases would be converted from 
farmland to managed wetlands, which could result in a loss of agricultural production income for 
farmers and the reduction of purchases for farming related inputs. However, maintenance of large 
intact expanses of wetland habitat would require active management by the Service (on Service-
owned lands) and by easement landowners and include the associated purchase of inputs to man-
age these lands for wildlife habitat; often the same inputs and machinery used in agricultural pro-
duction. Also, acquisitions would occur over a long time horizon in multiple counties. The WMA 
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alternatives include some counties with relatively higher poverty and unemployment rates. The 
preferred alternative, Alternative C, takes the least amount of agricultural land out of production, 
while still focusing on the lands best suited for wildlife habitat conservation and restoration based 
on the available biological data on habitat and migratory birds.  

The Service concluded that, within the spirit and intent of Executive Order 12898, acquisition of 
additional fee-title lands and conservation easements would not disproportionately affect minority 
or low income populations under any of the alternatives.  

4.5 Cumulative Impacts 

Cumulative effects are defined by NEPA policy as the effects on the environment that result from 
the incremental effects of the proposed action when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (federal or non-federal) or person under-
takes such other actions (40 CFR § 1508.7). Because the proposed action is predicated on obtain-
ing voluntary conservation easements we cannot identify at this time where those conservation 
easements in the WMA boundaries would be obtained. Based on the past interest in the Central 
Valley, to develop the action alternatives the Service estimated that there are up to 36,188 acres 
(Alternative A) of wetlands and up to 30,700 acres (Alternative B) of agricultural lands that would 
be important for conservation. The Service’s easement acreage objectives are substantially less 
than those in the Central Valley Joint Venture Implementation Plan (CVJV 2006) that the Service 
participates within; the acreages protected under the Service’s conservation easement program 
count toward the acreage objectives in the CVJV Implementation Plan. Therefore, the cumulative 
effects analysis focuses on the contribution of the proposed action to past conservation efforts as 
well as future conservation efforts.  

This section addresses the potential cumulative effects for all of the alternatives and is intended to 
consider the Service’s activities on Butte Sink, Willow Creek-Lurline, and North Central Valley 
WMAs in the context of other actions on a larger spatial and temporal scale.  

4.5.1 Other Past, Present, and Reasonably Foreseeable Actions and Anticipated Impacts 

The greatest past, present, and foreseeable future impact within and in the vicinity of the WMAs 
is development. There is a clear trend in California of increasing development and associated habi-
tat loss. All 12 counties in the study area experienced increasing population growth from 2000 to 
2010 (U.S. Census Bureau 2012).  

Past Actions  

In 1990, the Central Valley Joint Venture (CVJV) developed the Central Valley Habitat Joint Ven-
ture Implementation Plan (CVJV 1990), which set 6 objectives to meet the needs of primarily win-
tering waterfowl. As of 2006, the CVJV partners had made considerable progress toward meeting 
the objectives adopted in the 1990 Central Valley Habitat Joint Venture Implementation Plan 
(CVJV 2006). In 2006, the CVJV had reached 71 percent of the Wetland Protection [80,000-acre] ob-
jective through the purchase or donation of fee title and conservation easements from willing sellers. 
Significant progress was made toward the Water Supply objective through the passage of the Cen-
tral Valley Project Improvement Act (CVPIA) Title 34 of Public law 102-575, passed by Congress on 
October 30, 1992. The CVPIA provided for 72 percent of the wetland water supply needs identified 
by the CVJV. Fifty-nine percent of the [120,000-acre] Wetland Restoration objective was met. In 
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2006, Agricultural Enhancement for wintering waterfowl reached 119 percent of the [443,000-acre 
objective] due to tremendous increases in winter-flooded rice (CVJV 2006). 

The Partners for Fish and Wildlife Program is the U.S. Fish and Wildlife Service's habitat resto-
ration cost-sharing program for private landowners. The program was established to provide 
technical and financial assistance to conservation minded farmers, ranchers and other private 
(nonfederal and nonstate) landowners who wish to restore fish and wildlife habitat on their land. 
Since 1990, the Service’s Partners for Fish and Wildlife Program has restored and enhanced over 
62,000 acres of wetlands and wildlife habitat in California for the benefit of federal trust species; 
that is, migratory birds, anadromous fish, and threatened and endangered species. 

The U.S. Department of Agriculture’s (USDA) former Wetlands Reserve Program (WRP), was a 
voluntary program that offered willing landowners the opportunity to protect, restore, and en-
hance wetlands on their property. The USDA’s Natural Resources Conservation Service (NRCS) 
provided technical and financial support to help landowners with their wetland restoration efforts 
through WRP. This program offered landowners an opportunity to establish long-term conserva-
tion and wildlife practices and protection. The goal of NRCS was to achieve the greatest wetland 
functions and values, along with optimum wildlife habitat, on every acre enrolled in the program. 
WRP enrollment and financial assistance data for FY2009 - 2013 are available at: 
http://www.nrcs.usda.gov/Internet/NRCS_RCA/reports/fb08_cp_wrp.html. WRP contract options 
include permanent or 30-year easements and restoration agreements, as well as 30-year contracts 
for land owned by Indian Tribes. By entering into an easement contract, the landowner sold de-
velopment rights to the wetland and associated upland acres in the contract, and NRCS obligated 
funds to purchase the easement rights and to provide technical and financial assistance for plan-
ning and applying conservation practices to restore the wetland.  

Under the Permanent Wetland Easement Program, CDFW and Wildlife Conservation Board 
(WCB) preserve and enhance marshes in selected areas of the Central Valley through placement 
of conservation easements. Preferences for easement acceptance are guided by the implementa-
tion plan of the Central Valley Habitat Joint Venture, which prioritizes wetland areas according to 
their historical use by waterfowl and their potential for restoration if degraded. Although the pri-
mary focus of the Permanent Wetland Easement Program is the preservation of natural habitat, 
some areas of the property may be devoted to unharvested grain crops or waterfowl "food plots." 

Present Actions  

Drought, water sales, water transfers, and water conservation may affect the amount of water 
available to landowners to flood WMA wetlands. Bay Delta proposals may affect WMA easements 
in the Yolo Bypass (i.e., more long-term, deep flooding). In recent years during the development 
of the CCP, the Central Valley has seen some crop conversion away from crops with higher value 
to wildlife toward permanent crops (orchards, vineyards) with lower value to wildlife. While not as 
productive or diverse as natural or managed wetlands, rice generally has greater habitat value to 
wildlife relative to many other crop types (e.g., cotton or other row crops). Waste grain and prey 
in rice fields play a major role in the carrying capacity of waterfowl and other waterbirds in the 
Central Valley (CVJV 2006). 

The CVJV’s Central Valley Habitat Joint Venture Implementation Plan, as described under Past 
Actions, is on-going and is expected to continue into the future to meet the needs of primarily win-
tering waterfowl (CVJV 2006).  
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The Service’s Partners for Fish and Wildlife Program, as described under Past Actions, is an on-going 
program that is expected to continue into the future to restore and enhance wetlands and wildlife habi-
tat for the benefit of migratory birds, anadromous fish, and threatened and endangered species. 

The Agricultural Act of 2014 established the Agricultural Conservation Easement Program 
(ACEP), which repealed the USDA’s Grassland Reserve Program (GRP), Farm and Ranch Land 
Protection Program (FRPP), and the USDA’s WRP. The ACEP does not affect the validity or 
terms of any GRP, FRPP, or WRP contract, agreement or easement entered into prior to the date 
of enactment on February 7, 2014. Like the Service’s voluntary conservation easement program, 
the USDA’s ACEP provides financial and technical assistance to help conserve agricultural lands 
and wetlands and their related benefits. Under the Agricultural Land Easements component, 
NRCS helps Indian Tribes, State and local governments and non-governmental organizations pro-
tect working agricultural lands and limit non-agricultural uses of the land. Under the Wetlands 
Reserve Easements component, NRCS helps to restore, protect and enhance enrolled wetlands. 
Information on ACEP can be found at: 
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/easements/acep/?cid=stelprdb1242695. 

The Permanent Wetland Easement Program, as described under Past Actions, is an on-going pro-
gram that is expected to continue into the future to preserve and enhance marshes in selected areas 
of the Central Valley through placement of conservation easements.  

In the 12-county study area, past and present trends have led to the conversion of natural vegeta-
tion to irrigated agricultural land or grain crops to permanent crops. None of the CCP alterna-
tives would result in conversion of natural vegetation to agricultural land or grain crops to perma-
nent crops. Conversely, the conservation easement programs in the CCP alternatives result in the 
protection of natural vegetation and agricultural lands that are beneficial to wildlife, reducing the 
conversion of natural vegetation to agricultural land or grain crops to permanent crops.  

Further, the easement programs in the CCP alternatives are expected to compliment other simi-
lar past and present conservation programs in the 12-county study area in the Central Valley, to-
gether increasing the beneficial effects of the separate programs to wildlife. For example, a wet-
land conservation easement provides habitat and open space buffers adjacent to refuges and other 
protected wetlands and helps protect existing refuges from urban encroachment. All of the alter-
natives are expected to contribute to the beneficial effects of past and present actions on physical 
and biological resources in the study area.  

Reasonably Foreseeable Future Actions 

Reasonably foreseeable actions are actions and activities that are independent of the WMA CCP 
proposed action, but could result in cumulative or additive effects when combined with the pro-
posed alternatives.  

The CVJV implementation Plan, the Partners for Fish and Wildlife Program, ACEP, and Permanent 
Wetland Easement Program, as described under Past Actions, are expected to continue into the fu-
ture and continue to result in beneficial effects to migratory and other birds, anadromous fish, threat-
ened and endangered species, and their habitats.  

In undeveloped areas adjacent to existing urban areas, it is reasonably foreseeable that urban en-
croachment into existing farmlands could occur and crop conversion may continue away from wildlife-
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friendly crops to permanent crops (orchards, vineyards). Among the 12 counties in the study area, the 
populations of the urbanized Sacramento, Contra Costa, and Solano counties are projected to grow the 
slowest at 24 percent, 32 percent, and 34 percent from 2010 to 2030, respectively (State of California, 
Department of Finance 2012). Encroachment is anticipated to occur regardless of which WMA alter-
native is selected. Residential development, energy and transportation infrastructure development, 
and future rangeland conservation efforts by a variety of organizations are the primary, reasonably 
foreseeable actions occurring in the WMA conservation easement program areas. Additionally, land 
fallowing can potentially occur due to drought, water sales and water conservation. 

The contribution of each of the alternatives is expected to reduce the adverse effects of urban en-
croachment and provide beneficial effects (as discussed previously by physical, biological and socioeco-
nomic resources) to past, present, and future programs. Under all alternatives, easement acquisition 
would occur incrementally and could reasonably be expected to occur over possibly up to 20 years. The 
incremental contribution of the alternatives to fish and wildlife resources would be beneficial. 

4.6 Unavoidable Adverse Impacts 

None of the alternatives considered would be expected to result in unavoidable, long-term adverse 
impacts on the environment. Where the potential for such effects has been identified, appropriate 
mitigation measures have been incorporated into the project scope to reduce the effects to below a 
level of significance. In addition, monitoring of the WMAs’ resources, as described in the strate-
gies in the CCP, would be conducted as part of any proposed management action to enable refuge 
staff to identify and analyze management results and adapt management policies should any un-
foreseen adverse effects arise. 

4.7 Irreversible and Irretrievable Commitments of Resources 

Most management actions identified in this document would require a commitment of funds that 
would then be unavailable for use on other Service projects. At some point, commitment of funds 
to these projects would be irreversible, and once used, these funds would be irretrievable. Non-
renewable or non-recyclable resources committed to projects identified in the CCP would also 
represent irreversible and irretrievable commitments of resources, such as fuel for refuge vehi-
cles, supplies used in management or maintenance activities (e.g., herbicide, fencing, signs), and 
fuel for construction equipment used to implement habitat enhancement and restoration projects, 
and visitor services improvements. 

4.8 Short-term Uses versus Long-term Productivity 

An important goal of the Refuge System is to maintain the long-term ecological productivity and 
integrity of the biological resources on refuges and WMA lands. This system-wide goal is the 
foundation for the goals presented in the CCP. The implementation of Alternative C would include 
increased protection of natural resources to benefit wildlife through a balance of wetland and agri-
cultural conservation easements, and increased management of wildlife habitats and expansion of 
visitor service activities and facilities on Service-owned lands. The resulting long-term productivi-
ty would include increased protection and survival of migratory bird species, endangered species, 
as well as myriad native plant and animal species. The public would also gain through long-term 
opportunities for wildlife-dependent recreational activities. 
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Chapter 5. Consultations and Coordination 
with Others 

5.1 Agency Coordination and Public Involvement 

The CCP and EA were prepared with the involvement of technical experts, community groups, and 
private citizens. The Service has invited and continues to encourage public participation through the 
public involvement program consisting of technical panels and project planning updates. 

The public workshops, planning updates, and other coordination activities have been previously 
discussed in the Issue Identification and Public Involvement sections of Chapter 1 of the CCP. 

5.2 Public Notices 

A Notice of Intent (NOI) to prepare a CCP/EA was published in the Federal Register on Novem-
ber 30, 2009. 

5.3 Environmental Review and Coordination 

As a Federal agency, the Service must comply with provisions of the NEPA. An environmental 
assessment was developed under NEPA to evaluate reasonable alternatives that would meet stat-
ed objectives and to assess the possible impacts to the human environment. This EA serves as the 
basis for determining whether implementation of the preferred alternative of the CCP would con-
stitute a major Federal action significantly affecting the quality of the human environment. 

In 1999, in compliance with the Federal Endangered Species Act of 1973, as amended, the Service 
completed intra-agency formal consultation on the effects of management, operations, and 
maintenance of the Sacramento Complex, including Butte Sink and Llano Seco Units, on 10 spe-
cies. The consultation concluded with the issuance of a programmatic biological opinion (USFWS 
1999). 

In 2008, a consultation with the Service concluded that the implementation of the CCP for the 
Sacramento, Delavan, Colusa, and Sutter NWRs (USFWS 2009) the 2009 CCP/EA included no 
new activities that would have adverse effects on 8 listed special including: giant garter snake 
(Thamnophis gigas), conservancy fairy shrimp (Branchinecta conservatio), vernal pool fairy 
shrimp (Branchinecta lynchi), vernal pool tadpole shrimp (Lepidurus packardi), palmate-bracted 
bird’s beak (Cordylanthus palmatus), hairy Orcutt grass (Orcuttia pilosa), Green’s tuctoria (Tuc-
toria greenei), and Hoover’s spurge (Chamaesyce hooveri) in accordance with section 7 of the 
Federal ESA. These refuge lands are within the boundaries of the North Central Valley WMA. 

Also in 2008, a consultation with the NOAA’s National Marine Fisheries Service (NOAA-NMFS) 
concluded that the implementation of the CCP for the Sacramento, Delavan, Colusa, and Sutter 
NWRs (USFWS 2009) concurred with the Service that the 2008 CCP/EA would have no adverse 
effects on fish species under their jurisdiction including: Sacramento River winter-run Chinook 
salmon (Oncorhynchus tshawytscha), Central Valley spring-run Chinook salmon (O. tshawytscha), 
Central Valley steelhead (O. mykiss), Southern Distinct Population Segment of North American 
green sturgeon (Acipenser medirostris), Central Valley fall/late-fall run Chinook salmon (O. 
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tshawytscha), and their respective critical habitats. These refuge lands are within the boundaries of 
the North Central Valley WMA. 

In compliance with the Federal ESA, during the WMAs’ CCP process, section 7 consultations will 
be conducted with the Service and NOAA-NMFS on the WMAs’ CCP for the Federally-listed 
species and designated critical habitat occurring or that may occur on the Service-owned lands of 
the WMAs. Federal Endangered Species Act compliance documentation will be provided as an 
appendix to the Final CCP. 

5.4 Other Federal Laws, Regulations, and Executive Orders 

In undertaking the preferred alternative, the Service would comply with the following Federal 
laws, Executive Orders (EO), and Legislative Acts: Floodplain Management (EEO 11988); Inter-
governmental Review of Federal Programs (EO 12372); Protection of Historical Archaeological, 
and Scientific Properties (EO 11593); Protection of Wetlands (EO 11990); Management of General 
Public Use of National Wildlife Refuge System (EO 12996); Environmental Justice in Minority 
Populations and Low-Income Populations (EO 12898); Endangered Species Act of 1973, as 
amended; Fish and Wildlife Act of 1956; Emergency Wetlands Resources Act of 1986; Refuge 
Recreation Act, as amended; National Wildlife Refuge System Administrative Act of 1966, as 
amended; National Historic Preservation Act of 1966, as amended; Responsibilities of Federal 
Agencies to Protect Migratory Birds (EO 13186); Migratory Bird Treaty Act of 1918; the Fish and 
Wildlife Conservation Act of 1980, as amended; and Neotropical Migratory Bird Conservation Act 
of 2000. A summary of other applicable laws, Executive Orders, local policies and plans that may 
affect CCP actions or the Service’s implementation of the CCP are provided as an appendix to the 
CCP. It also contains an overview of polices and plans that are relevant. 
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Appendix 1: Best Management Practices on Service-owned Lands 

Best Management Practices (BMPs) are designed to reduce adverse impacts to wildlife and plants 
and their habitats on Service-owned lands. BMPs shall be executed on Service-owned lands by all 
project coordinators. BMPs are listed by main project categories, but in practice, overlaps do exist 
among the categories.  

1. Follow all terms, conditions, and stipulations in regulatory permits and other official 
project authorizations to eliminate or reduce adverse effects to endangered, threat-
ened, or sensitive species or their critical habitats.  

2. Complete restoration activities at individual project sites in a timely manner to reduce 
disturbance and/or displacement of wildlife species in the immediate project area.  

3. Use existing roadways or travel paths for access to project sites.  

4. Avoid the use of heavy equipment and techniques that will result in excessive soil dis-
turbances or compaction of soils, especially on steep or unstable slopes.  

5. Streams, riparian zones, and wetlands shall not be used as staging or refueling areas. 
Equipment shall be stored, serviced, and fueled away from aquatic habitats or other 
sensitive areas.  

6. A written contingency plan shall be developed for all project sites where hazardous 
materials (e.g., pesticides, herbicides, petroleum products) will be used or stored. Ap-
propriate materials/supplies (e.g., shovel, disposal containers, absorbent materials, 
first aid supplies, clean water) shall be available on site to cleanup any small scale acci-
dental hazardous spill. Hazardous spills shall be reported. Emergency response, re-
moval, transport, and disposal of hazardous materials shall be done in accordance with 
the U.S. Environmental Protection Agency. Hazardous materials and petroleum prod-
ucts shall be stored in approved containers or chemical sheds and be located at least 
100 feet from surface water in an area protected from runoff.  

7. The evaluation of herbicide, pesticide, and fertilizer use shall include the accuracy of 
applications, effects on target and non-target species, and the potential impacts to 
aquatic and terrestrial ecosystems. Treatments for the control or removal of invasive 
plants in riparian/wetland areas shall be limited to hand or wick applications by quali-
fied personnel. Apply chemicals during calm, dry weather and maintain unsprayed 
buffer areas near aquatic habitats and other sensitive areas. Chemical applications 
must be avoided where seasonal precipitation or excess irrigation water is likely to 
wash residual toxic substances into waterways. All chemicals shall be handled in strict 
accordance with label specifications. Proper personal protection (e.g., gloves, masks, 
clothing) shall be used by all applicators. Obtain a copy of the material safety data 
sheet (MSDS) from the chemical manufacturer for detailed information on each chemi-
cal to be used. Refer to appropriate Federal and State regulations concerning the use 
of chemicals. Chemicals shall only be considered when other treatments would be inef-
fective or cannot be applied.  

8. Project coordinators shall ensure that all waste resulting from the completion of a pro-
ject is removed and disposed of properly before work crews vacate the project site.  

9. Structures containing concrete or wood preservatives shall be cured or dried before they 
are placed in streams, riparian zones, or wetlands. No wet concrete or runoff from cleaning 
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tools that have wet concrete slurry or lye dust shall enter aquatic habitats. Runoff control 
measures shall be employed, such as hay bales and silt fences, until the risk of aquatic con-
tamination has ended.  

10. Monitoring is required during project implementation and for at least one year follow-
ing project completion to ensure that restoration activities implemented at individual 
project sites are functioning as intended and do not create unintended consequences to 
fish, wildlife, and plant species and their critical habitats or adversely impact human 
health and safety. Corrective actions, as appropriate, shall be taken to address poten-
tial and existing adverse effects to fish, wildlife, and plants.  

11. Special status plants and habitats will be well-marked and communicated to equipment 
operators to avoid direct and indirect adverse effects.  

12. An environmental education program shall be presented to all construction personnel 
to brief them on the status of the special status species and avoidance measures to be 
employed.  

13. To protect special status species when threatened by proposed activities the Service 
will conduct the following activities: 1) trails, roads, and/or areas will be closed to en-
sure that human access does not disturb special status species using an adaptive man-
agement process; 2) prior to habitat and ground disturbing activities, potential habitat 
for special status species will be evaluated and, if appropriate, presence/absence sur-
veys and additional mitigation measures taken (e.g., avoid location, change timing of 
action), if necessary, to ensure that planned activities do not disturb special status spe-
cies; and 3) the Service will comply with all terms and conditions resulting from section 
7, Endangered Species Act consultation when specific projects are undertaken.  

14. Bank stabilizing vegetation removed or altered because of restoration activities shall 
be replanted with native vegetation and protected from further disturbance until new 
growth is well established. Native shrubs and trees from local ecotypes shall also be 
included in the reclamation of disturbed sites.  

15. Sedimentation and erosion controls shall be implemented, when and where appropri-
ate, during wetland restoration or creation activities to maintain the water quality of 
adjacent water sources.  

16. Restoration activities that require prescribed burning of slash material or invasive 
vegetation shall be planned in coordination with the refuge manager and in accordance 
with the approved Fire Management Plan.  

17. Slash materials shall be gathered by hand or with light machinery to reduce soil dis-
turbances and compaction of soils. Avoid accumulating or spreading slash in upland 
draws, depressions, intermittent streams, and springs. Slash control and disposal ac-
tivities shall be conducted in a way that reduces the occurrence of debris in streams. 
These practices will eliminate or reduce debris torrents, avalanches, flows, and slides.  

18. Snags shall be retained on project sites for cavity dependent wildlife species whenever 
possible.  

19. Seedlings, cuttings, and other plant propagules for restoration shall be sourced from 
local ecotypes.  
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20. When necessary for invasive plant removal or habitat restoration, trees shall be felled 
away from streams, riparian zones, and wetlands whenever possible. 

21. Livestock crossings and off-channel livestock watering facilities shall not be located in 
areas where compaction and/or damage may occur to sensitive soils, slopes, or vegeta-
tion due to congregating livestock. If livestock fords across streams are rocked to sta-
bilize soils/slopes and prevent erosion, material and location shall be subject to the ap-
proval of the refuge manager. Crushed rock shall not be used to stabilize fords. Fords 
shall be placed on bedrock or stable substrates whenever possible.  

22. Implement the IPM approach and best management practices for mosquito control in 
managed wetlands (Kwasny et al. 2004) to reduce adverse effects to Refuge resources 
as described in the Sacramento NWR Complex’s Integrated Pest Management Plan 
(USFWS 2009, Appendix F). 
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COMPATIBILITY DETERMINATION 
(January 15, 2015) 

Use: Environmental Education 

Wildlife Management Area Name: Llano Seco Unit, North Central Valley Wildlife 
Management Area (WMA) located in Butte County, California. This compatibility 
determination applies only to Service-owned lands within the WMA. 

Establishing and Acquisition Authority(ies):  The North Central Valley WMA was 
established in 1991 to preserve existing and restored wetlands for waterfowl and other 
wetland dependent plants and wildlife. The North Central Valley WMA is seen as an integral 
component in achieving the habitat protection and restoration goals of the Central Valley Joint 
Venture and ultimately the waterfowl population objectives of the North American Waterfowl 
Management Plan. Legal authorities include: Migratory Bird Conservation Act of 1929 (16 
U.S.C. 715), Fish and Wildlife Act of 1956 (16 U.S.C. 742a-742j), Emergency Wetlands 
Resources Act of 1986 -- Public Law 99-645 (100 Stat. 3582), and North American Wetland 
Conservation Act of 1989 (103 Stat. 1968; 16 U.S.C. 4401-4412) -- Public Law 101-233.  

WMA Purposes: Llano Seco Unit, North Central Valley Wildlife Management Area 

North Central Valley WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “... for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956). 

“...the conservation of wetlands...in order to maintain the public benefits they provide and 
to help fulfill international obligations contained in various migratory bird treaties and 
conventions...” Public Law 99-645 (100 Stat. 3582), approved November 10, 1986 
(Emergency Wetlands Resources Act of 1986). 

“...protection, restoration, and management of wetland ecosystems...” and “…acquisition of 
wetlands to implement the North American Waterfowl Management Plan 16 U.S.C. 4401-
4412 (North American Wetland Conservation Act of 1989). 

National Wildlife Refuge System Mission: “To administer a national network of lands and 
waters for the conservation, management, and where appropriate, restoration of the fish, 
wildlife, and plant resources and their habitats within the United States for the benefit of 
present and future generations of Americans.” (National Wildlife Refuge System 
Administration Act of 1966, as amended [16 U.S.C. 668dd-ee]). 

Description of Use: Currently, the environmental education program at the Llano Seco Unit, 
of the North Central Valley WMA (WMA) serves approximately 300 students a year. The 
environmental education program is designed to provide effective resources, tools, and 
training which facilitates the teaching of accurate scientific and environmental information 
about the Sacramento River watershed and surrounding areas. The WMA encourages 
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environmental education as a process of building knowledge in students. The Refuge staff will 
work with schools (K-12) to integrate environmental concepts and concerns into structured 
educational activities. Refuge staff will promote environmental education that is: aligned to the 
current Federal, State and local standards; curriculum based that meets the goals of the 
school districts adopted instructional standards; and provides interdisciplinary opportunities, 
linking the natural world with all subject areas. The environmental education program will be 
managed in accordance with Refuge Manual 8 RM 3, Outdoor Classroom and Educational 
Assistance). The proposed environmental education program is discussed in detail as part of 
the Proposed Action in the CCP and associated EA (CCP Chapter 5 and Appendix A), which 
are incorporated by reference (USFWS 2005). 

Environmental education is identified in the Improvement Act as one of the Big Six wildlife-
dependent priority public uses of the National Wildlife Refuge System.  Environmental 
education is not considered a Refuge management economic use. 

The WMA proposes to develop an environmental education program in the next 5 years to 
serve about 500 students. Primary visitation will occur during the traditional school year of 
August through May. Educators may attend a teacher orientation and may design, schedule, 
and facilitate their own field trips on the WMA. Refuge staff will provide teacher training, site-
specific curricula, materials, and activities, and field trip assistance to enhance learning in an 
outdoor setting.  Local school district guidelines for supervision during a field trip recommend 
one adult for up to ten students and require at least one credentialed teacher.  

Llano Seco Unit could be promoted as one primary Unit for school groups to visit.  The area 
meets the basic health and safety needs for students (i.e., rest rooms, trail, bus parking). 
Students will utilize the hiking trail and picnic tables, to complete their activities. 

Students participating in restoration and monitoring activities will work as described in the 
environmental education program and as permitted in their reservation form. The reservation 
form allows the teacher to request specific activities or materials. Students will be trained by 
Refuge staff before they start restoration and monitoring projects to ensure their safety while 
out in the field, to minimize wildlife and habitat disturbance and to maximize project success.  

This compatibility determination will be re-evaluated if new activities in the expansion area 
are anticipated to significantly change the level of use or impacts. 

Availability of Resources: The following funding/annual costs (based on FY 2011 costs) would 
be required to administer and manage environmental education activities as described above: 
 

 One-time Costs Annual Costs 
Staffing (teacher training, student support 
curriculum development, field trip 
assistance, teaching students, and 
administration) 

 $5,000 

Equipment, materials, and supplies  $600 

Picnic tables  $610 each, including delivery  

TOTAL $1,220 $5,600 
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Funds are anticipated to be available through the Service budget process for picnic tables, 
establishment of study site, and potentially some operational costs. Additional funding for 
staffing and operational costs would be needed. Other sources will be sought through 
strengthened partnerships, grants, and additional Refuge operations funding to support a 
safe, quality environmental education program as described above. 

Anticipated Impacts of Use: Opening the Llano Seco Unit to environmental education 
activities will be compatible with the WMA’s purposes, goals, and objectives and the Refuge 
System mission. 

The construction and maintenance of a packed gravel or dirt trail and wildlife viewing 
platforms will have minor impacts on soils and vegetation around the trails. This could include 
an increased potential for erosion, soil compaction (Liddle 1975), reduced seed emergence 
(Cole and Landres 1995), alteration of vegetative structure and composition, and sediment 
loading (Cole and Marion 1988).  

Human activities on trails can result in direct effects on wildlife through harassment, a form of 
disturbance that can cause physiological effects, behavioral modifications, or death (Smith and 
Hunt 1995). Birds can be impacted from human activities on trails when they are disturbed 
and flushed from feeding, resting, or nesting areas. Flushing, especially repetitive flushing, 
can strongly impact habitat use patterns of many bird species. Flushing from an area can 
cause birds to expend more energy, be deterred from using desirable habitat, affect resting or 
feeding patterns, and increase exposure to predation or cause birds to abandon sites with 
repeated disturbance (Smith and Hunt 1995). Migratory birds are observed to be more 
sensitive than resident species to disturbance (Klein 1989). Herons and shorebirds were 
observed to be the most easily disturbed (when compared to gulls, terns and ducks) by human 
activity and flush to distant areas away from people (Burger 1981). A reduced number of 
shorebirds were found near people who were walking or jogging, and about 50 percent of 
flushed birds flew elsewhere (Burger 1981). In addition, the foraging time of sanderlings 
decreased and avoidance (e.g., running, flushing) increased as the number of humans within 
100 meters increased at a coastal bay refuge on the Atlantic coast (Burger and Gochfeld 1991). 
Nest predation for songbirds (Miller et al. 1998), raptors (Glinski 1976), colonial nesting 
species (Buckley and Buckley 1978), and waterfowl (Boyle and Samson 1985) tends to increase 
in areas more frequently visited by people. In addition, for many passerine species, primary 
song occurrence and consistency can be impacted by a single visitor (Gutzwiller et al. 1994). 
This could potentially limit the number of breeding pairs of certain passerine species, thus 
limiting production within refuge riparian habitats (Reijnen and Foppen 1994).  

The disturbance by environmental education activities is considered to be of minimal impact 
because: (1) the total number of students permitted through the reservation system is limited 
to 100 per day; (2) students and teachers will be instructed in trail etiquette and the best ways 
to view wildlife with minimal disturbance; (3) education groups will be required to have a 
sufficient number of adults to supervise the group; (4) trail design will provide adequate cover 
for wildlife; and (5) observation areas and scopes are provided to view wildlife at a distance 
which reduces disturbance.  

Disturbance by students is considered minimal as study sites will be placed in areas already 
impacted by trail users and Refuge staff, and all off-trail activity will be focused in these small 
areas. Educators will be instructed on use of the study areas during teacher orientation 
workshops. Collection of samples for study (i.e., mud, water, plants) will be restricted to study 
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areas, and samples must be used on site. Collection will be of materials needed to enhance 
hands-on learning and investigation and will be designed as part of structured activities and 
lessons, guided by teachers, and monitored by Refuge staff. These activities are an integral part 
of the education program design and philosophy and their impacts are considered minimal.  

Education staff will coordinate with Biology staff regarding activities associated with 
restoration or monitoring projects to ensure that impacts to both wildlife and habitat are 
minimal. As with any restoration and monitoring activities conducted by Refuge personnel, 
these activities conducted by students would be at a time and place where the least amount of 
disturbance would occur. 

Section 7 consultations with USFWS and NOAA-Fisheries will be conducted on the 
implementation of CCP activities for special status species or designated critical habitat on the 
WMAs including: hairy Orcutt grass, Green’s tuctoria, Hoover’s spurge, giant garter snake, 
Sacramento winter-run ESU Chinook salmon, Central Valley spring-run ESU Chinook 
salmon, Central Valley steelhead ESU, Conservancy fairy shrimp, vernal pool fairy shrimp, 
vernal pool tadpole shrimp, Valley elderberry longhorn beetle, western yellow billed cuckoo, 
fall-run ESU Chinook salmon, late fall-run ESU Chinook salmon, and southern DPS green 
sturgeon.  

Public Review and Comment: Public review and comments will be solicited in conjunction 
with distribution of the Draft CCP/EA for the Butte Sink, Willow Creek–Lurline, and North 
Central Valley Wildlife Management Areas. The Service’s responses to comments received 
will be provided in an appendix to the Final CCP/EA. 

Determination:  

      Use is Not Compatible 
 
   X   Use is Compatible with the Following Stipulations 
 
Stipulations Necessary to Ensure Compatibility:  

1. Participants in the Llano Seco Unit’s environmental education program will be 
restricted to the established trail, study sites, and other facilities including the wildlife 
viewing platforms. 

2. All groups using the Llano Seco Unit for environmental education will be required to 
make reservations in advance through the Sacramento Refuge office. This process, 
which takes the place of a Special Use Permit, allows refuge staff to manage the 
number and location of visitors for each unit. There is a current refuge policy that 
educational groups are not charged a fee or required to have a SUP. A daily limit of 
100 students participating in the education program will be maintained through this 
reservation system. Efforts will be made to spread out use by large groups while 
reservations are made, reducing disturbance to wildlife and over-crowding of WMA 
facilities during times of peak demand.  

3. Trail etiquette including ways to reduce wildlife disturbance will be discussed with 
teachers during orientation workshops and with students upon arrival during their 
welcome session. On the Llano Seco Unit, the teacher(s) is responsible for ensuring 
that students follow required trail etiquette.  
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4. Environmental education study sites will be located where minimal impact to WMA 
resources will occur. Refuge biologists and visitor services specialists will conduct 
regular surveys of public activities on the WMA. The data will be analyzed and used by 
the Refuge Manager to develop future modifications if necessary to ensure 
compatibility of environmental education programs. 
 

Justification: Environmental education is a priority public use of the National Wildlife 
Refuge System. It is the intent of the Refuge staff to provide a quality environmental 
education program. To achieve this goal, the WMA environmental education program would 
provide a diversity of environmental education opportunities to students and teachers. These 
include: (1) facilities, materials, and training; (2) access to a variety of WMA habitats on 
Service-owned lands; and (3) the ability to observe wildlife and conduct hands-on exploration. 
The program is intended to foster a better understanding of WMA ecosystems and wildlife 
resources, and in turn foster a public that is knowledgeable about and involved in natural 
resource stewardship. Although there is some impact to WMA lands and wildlife in having an 
environmental education program, efforts will be made to ensure that they are kept within 
acceptable levels. Based upon impacts described in the Comprehensive Conservation Plan and 
Environmental Assessment (USFWS 2013), it is determined that environmental education 
within the Llano Seco Unit, as described herein, will not materially interfere with or detract 
from the purposes for which the WMA was established or the mission of the Refuge System. 
The Service has concluded that environmental education will not conflict with the national 
policy to maintain the biological diversity, integrity, and environmental health of the WMAs. 

Mandatory Re-Evaluation Date:  Provide month and year for allowed uses only. 
 
   X        Mandatory 15-year Re-Evaluation (for priority public uses) 

_____ Mandatory 10-year Re-Evaluation (for all uses other than priority public uses) 

 
NEPA Compliance for Refuge Use Decision: (check one below) 
 
_____  Categorical Exclusion without Environmental Action Statement 

_____  Categorical Exclusion and Environmental Action Statement 

    X     Environmental Assessment and Finding of No Significant Impact 

_____  Environmental Impact Statement and Record of Decision 
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COMPATIBILITY DETERMINATION 
(January 15, 2015) 
 
Use: Grazing  

Wildlife Management Area Name: Llano Seco Unit of the North Central Valley Wildlife 
Management Area (WMA), and Butte Sink Unit of the Butte Sink WMA, located in Butte and 
Sutter Counties, California. This compatibility determination applies only to Service-owned 
lands within the WMA. 

Establishing and Acquisition Authority(ies): The North Central Valley Wildlife 
Management Area (NCVWMA) was established in 1991 to preserve existing and restored 
wetlands for waterfowl and other wetland dependent plants and wildlife. The NCVWMA (or 
WMA) is seen as an integral component in achieving the habitat protection and restoration 
goals of the Central Valley Joint Venture and ultimately the waterfowl population objectives of 
the North American Waterfowl Management Plan. Legal authorities for NCVWMA and Butte 
Sink WMA include: Migratory Bird Conservation Act of 1929 (16 U.S.C. 715) and Fish and 
Wildlife Act of 1956 (16 U.S.C. 742a-742j). For NCVWMA, additional legal authorities are: 
Emergency Wetlands Resources Act of 1986 -- Public Law 99-645 (100 Stat. 3582) and North 
American Wetland Conservation Act of 1989 (103 Stat. 1968; 16 U.S.C. 4401-4412) -- Public 
Law 101-233.  

WMA Purposes: Llano Seco Unit, North Central Valley Wildlife Management Area and Butte 
Sink Unit, Butte Sink Wildlife Management Area 

Butte Sink WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “...for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956).  

North Central Valley WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “... for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956). 

“...the conservation of wetlands...in order to maintain the public benefits they provide and 
to help fulfill international obligations contained in various migratory bird treaties and 
conventions...” Public Law 99-645 (100 Stat. 3582), approved November 10, 1986 
(Emergency Wetlands Resources Act of 1986). 
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“...protection, restoration, and management of wetland ecosystems...” and “…acquisition of 
wetlands to implement the North American Waterfowl Management Plan 16 U.S.C. 4401-4412 
(North American Wetland Conservation Act of 1989). 
 
National Wildlife Refuge System Mission: “To administer a national network of lands and 
waters for the conservation, management, and where appropriate, restoration of the fish, 
wildlife, and plant resources and their habitats within the United States for the benefit of 
present and future generations of Americans.” (National Wildlife Refuge System 
Administration Act of 1966, as amended [16 U.S.C. 668dd-ee]). 

Description of Use: The natural and managed vegetation at the WMAs provide habitat in the 
form of water, food, cover, breeding areas, rearing areas, and sanctuary for a variety of 
wildlife including endangered and threatened species, rare and endemic species, migratory 
birds, anadromous fish, and game animals, such as waterfowl and deer. Prescribed grazing, 
utilizing primarily cattle and sheep, will be used at specified units of the WMA to manage 
vegetation to meet wildlife habitat and vegetation objectives.  Improving wildlife habitat and 
native vegetation through changing grassland and woodland understory structure and 
composition and also the reduction of annual grass residual dry matter, including standing 
dead grass and thatch, are the primary goals for this program. Grazing will be done in 
accordance with site specific grazing plans. Livestock grazing would be conducted annually for 
a specified period (i.e., seasonally) to manage for specified vegetation and wildlife habitat. 
Grazing is administered with a livestock cooperator under a U.S. Fish and Wildlife Service 
Cooperative Land Management Agreement (CLMA) or a U.S. Fish and Wildlife Service 
Special Use Permit (SUP). The CLMA states provisions for habitat objectives, expected 
wildlife benefits, shared staffing, facility maintenance, pest control damages, remedies, 
operating rules and laws and reporting requirements. A SUP indicates the location, purpose of 
activity, duration of use and the reimbursement to the Service for those activities. An annual 
grazing plan is developed for a specific WMA unit and identifies tracts (and subdivisions of 
tracts) to be grazed and specifies: vegetation and habitat type, grazing objective (e.g., 
hazardous fuels reduction, wildlife habitat enhancement, invasive plant species control), 
prescribed expected tract conditions (residual grass height), period by which expected 
conditions are to be met, livestock turn-in/turn-out dates and livestock use measured by the 
Animal Unit Month (AUM). The specific dates are determined by the refuge manager through 
consultation with the refuge biologist and cooperator to develop a strategy that meets target 
tract objectives. Each year the needs for vegetation management, including grazing, are 
evaluated during the annual review of the habitat management plan. The grazing plan has 
built-in flexibility due to the uncertainties of annual and seasonal precipitation, flooding, and 
temperatures, and their consequent effect on vegetation growth. This is to insure that 
expected conditions are met and that WMA vegetation is neither over-grazed nor under-
grazed—both conditions result in degraded habitat. Included in the annual grazing plan is a 
project plan, which also specifies by WMA tract: identified facilities and maintenance projects, 
materials, shared responsibilities, and special management problems and considerations. This 
is a refuge system management economic activity and its utilization helps the WMA achieve 
the purposes for which it was created and the mission of the Refuge System. The proposed 
grazing program is discussed in detail as part of the Proposed Action in the CCP and 
associated EA (CCP Chapter 4 and Appendix A), which are incorporated by reference 
(USFWS 2013). 
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Vegetation and wildlife habitat management occurs in grasslands, Valley oak and elderberry 
savanna, Valley oak woodlands, mixed-riparian forest, and freshwater marshes. Grazing is 
conducted periodically (seasonal) each year. The specified time is determined by the refuge 
and cooperator to meet target tract conditions.   

Availability of Resources: The following funding/annual costs (based on FY 2011 costs) would 
be required to administer and manage grazing activities as described above: 

 Annual Costs 
Administration $1,000 
Facilities maintenance $5,000 
TOTAL $6,000 

 
Monitoring is addressed in the annual grazing plan, which fits into the overall scheme of 
natural resources management at Sacramento NWR Complex (Silveira 2007). The Refuge 
does not charge a user fee and in-kind services are determined annually during the annual 
grazing plan meeting. Refuge operational funds are currently available through the Service 
budget process to administer this program.  

Anticipated Impacts of Use: Prehistoric and historical grazers/browsers were an important 
part of the Californian landscape influencing its botanical and zoological resources Edwards 
2007). Domestic livestock can be an appropriate tool for habitat management in grasslands 
(Barry 2003; Briske et al. 2011; Germano et al. 2012; Griggs 2000; Thomsen et al. 1993), and 
livestock grazing remains a tool for ecosystem restoration (Huntsinger et al. 2007, 
Papanastasis 2009). “Grazing” is very poorly characterized in many studies, making results 
difficult to accurately interpret (Huntsinger et al. 2007). Stocking rates and density, 
seasonality, duration, varying rainfall amounts, soils, length of rest, species/age of grazer, and 
grazing history are just a few of the variables impacting results. The objects being 
manipulated often vary greatly, and defy any broad attempt to group them into simple 
categories. Habitat manipulation often positively impacts one species (or group), while 
negatively impacting other species. In a meta-analysis of grazing studies in California’s 
Mediterranean-type grasslands, Stahlheber and D’Antonio (2013) reported that grazing often 
increased native grasses, but also non-native forbs, and sometimes increased native forbs. The 
results all appeared to be highly site-specific and dependent on weather patterns. Thus, 
characterizing the effects of grazing depends on a narrow frame of reference and is likely to be 
very site-specific (Jackson and Bartolome 2007). 

Grazing influences vegetation composition and the abundance of native plants, although 
results can be highly site-specific and temporally variable (Stahlheber and D’Antonio 2013). 
Research evaluating the use of grazing as a conservation tool for native vegetation restoration 
and management report mixed results (Noy-Meir and Oron 2001; Kimball and Schiffman 
2003). Published research shows both negative impacts to wildlife, such as waterfowl nesting 
habitat (Kirsch 1969) and riparian habitat conditions (Krueper 1993), and positive benefits to 
wildlife habitat, such as improved forage nutritional quality and habitat structure (Buchsbaum 
et al. 1986; Colwell and Dodd 1995; Germano et al. 2001; Germano et al. 2012; Knopf and 
Rupert 1995). Grazing is reported to be a successful conservation management tool for specific 
plant taxa in some herbaceous wetland communities such as salt marshes (Bakker 1985) and 
vernal pools (Marty 2005; Pyke and Marty 2005), probably through the reduction of competing 
non-native species and thatch accumulation. Such is the case reported for a Californian coastal 
grassland rare plant (Coppoletta and Moritsch 2001; Davis and Sherman 1992). Plant life 
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history stages (phenology) are affected differently by grazing (Hayes and Holl 2003; Carvell 
2002; Muir and Moseley 1994; George et al. 1992), and grazing period and intensity effects 
plant species composition (Bakker 1985; Bullock et al. 2001; Hayes and Holl 2003; George et al. 
1992). This effect is also seen with other vegetation management tools such as prescribed fire 
(Meyer and Schiffman 1999). 

“Grazing” is commonly poorly characterized in these studies, making results difficult to 
properly interpret.  Stocking rates and density, seasonality, duration, varying rainfall 
amounts, soils, length of rest, species/age of grazer, and grazing history are just a few of the 
variables impacting results. The objects being manipulated often vary greatly, and defy any 
broad attempt to group them into simple categories. Habitat manipulation often positively 
impacts one species (or group), while negatively impacting other species. Thus, characterizing 
the effects of grazing depends on a narrow frame of reference. 
 
Periodic grazing in grasslands removes dead plant material referred to as residual dry matter 
(RDM) and prevents dense thatch layers from accumulating, thus providing space and 
sunlight for germination of grasses and wildflowers (also referred to as forbs and legumes). 
Cattle are the livestock of choice for managing grasslands at Llano Seco because of historic 
use, availability, and the way cattle graze. Cattle are generalist herbivores that prefer grasses 
like those dominating the California annual-type grassland (Van Dyne and Heady 1965), 
including several dominant species at the WMA. Due to forage preferences, sheep tend to over 
utilize wildflowers, which affects both native plants and their pollinators (Carvell 2002). As a 
result of cattle preference for annual grasses, some wildflowers may benefit from the 
reduction of non-native annual grass biomass, including active growing plants and standing 
dead plant material and thatch (Huenneke et al. 1990).  
 
Beneficial effects to refuge habitat, wildlife and native plants would occur as a result of a 
targeted or prescribed livestock grazing program. Primary, benefits associated with the 
grazing program include: the reduction and accumulation of RDM; reduction in non-native 
invasive weeds (Thomsen et al. 1993); maintenance of native perennial grasslands impacted by 
non-native annual grasses (George et al. 2013); increases in native plants, including special 
status species, from reduced competition for sunlight, water and nutrients with non-native 
annual grasses (Coppoletta and Moritsch 2001; Davis and Sherman 1992; Muir and Moseley 
1994; Marty 2005); maintenance of native perennial grasslands impacted by non-native annual 
grasses (George et al. 2013); increases primary production and resultant increases in plant 
biomass (McNaughton 1985); increases in native vernal pool flora and hydroperiod, which is 
beneficial to vernal pool macro-invertebrates (Marty 2005; Pyke and Marty 2005). Grazing 
would provide optimal shorebird foraging habitat (Colwell and Dodd 1995; Knopf and Rupert 
1995) and also would provide short, nutritious grasses for grazing migratory waterfowl 
(Buchsbaum et al. 1986), and the resident deer herd. Removal of dry protein-poor thatch and 
germination and growth of protein-rich grasses provides greater nutrition for grazing animals 
which benefits herbivores such as black-tailed deer (Odocoileus hemionus ssp. columbianus. 
This is especially important when deer select grasses in late winter during pregnancy. 
Primary burrowing mammals such as California ground squirrel would increase with grazing 
and this would result in increases of secondary burrowing animals such as burrowing owls and 
various snake taxa.  

Ferris milk-vetch (Astragalus tener var. ferrisae) is a special status plant known to occur at 
Llano Seco Unit (USFWS 2013). This milk-vetch is included in the vernal pool ecosystem 
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recovery plan, for which the Llano Seco Unit is a Priority 1 Core Area (USFWS 2005). Other 
vernal pool ecosystem recovery taxa occurring at Llano Seco Unit vernal pools include vernal 
pool fairy shrimp (Branchinecta lynchi), vernal pool tadpole shrimp (Lepidurus packardi), and 
recently introduced Green’s tuctoria (Tuctoria greenei). These species are likely to benefit 
from prescribed seasonal grazing through the reduction of RDM (Marty 2005; Pyke and 
Marty 2005) and negative impacts can be addressed in the annual grazing plan through 
fencing out vernal pools and adjusting the grazing period (USFWS 2013). Cattle grazing will 
also benefit summer active native wildflowers at Llano Seco, including several tarweeds 
(Hemizonia congesta ssp. Luzulifolia, Centormadia fitchii, and Calycadenia sp.) and 
vinegarweed (Trichostema lanceolatum), which provide vital summer nectar sources for 
native pollinators, including bumble bees and blister beetles. These particular summer 
wildflowers are known to thrive in northern California’s cattle-grazed annual grasslands.  
Grazed grasslands and prairies can benefit insect habitats (Panzer 1988). 

Cattle grazing will also benefit the restored perennial grasslands at the Llano Seco Unit, 
which occurs in Upper Butte Basin soils where non-native annual Italian rye grass (Lolium 
multiflorum) flourishes. Cattle actually select annual grasses over native perennials and the 
rye grass is particularly palatable to cattle. The Llano Seco ecotype of purple needlegrass 
(Nassella pulchra) is used extensively at restored grasslands at the Llano Seco Unit. Purple 
needlegrass stands occurring with annual grasses are enhanced by cattle grazing by removing 
the non-native annuals while green and after the native needlegrass flowers to remove 
RDM/thatch (George et al. 2013). 

The grazing program would also impact WMA wildlife and habitat. Impacts to some nesting 
waterfowl, songbirds, would occur (Kirsch 1969; Krueper 1993), as well as Northern Harrier 
and American Bittern. Mammals, which burrow through thatch such as California meadow 
vole would likely decrease or be temporarily displaced with livestock grazing. Songbirds, 
raptors and some mammals, including black-tailed jackrabbit could also be temporarily 
displaced by grazing and activities associated with livestock management. Other impacts could 
include disturbance to soils resulting in erosion and the potential introduction of invasive plant 
species (seeds) from livestock. However, these impacts would be short-term because the 
prescribed grazing program uses adaptive management to make adjustments to allow 
recovery of impacted sites. Songbirds, harriers and larger mammals, such as black-tailed 
jackrabbit, would seek cover in areas of the WMA that are not grazed. Prescribed grazing 
would improve plant species composition and structure so that short-term impacts to wildlife 
and habitat would be mitigated by long-term benefits to WMA vegetation, native plants, and 
overall wildlife habitat quality. Therefore, the long-term benefits to habitat to migratory birds, 
resident deer herds, native plants, and nesting habitat condition would mitigate the short-
term, localized impacts to local ground-nesting birds and some small mammals. 

Primary, long-term benefits include continued annual native plant production, non-native 
invasive plant species control, and annual, seasonal use of refuge habitat by migratory birds 
and resident deer herds. The condition of nesting cover would be maintained through 
increases in new plant biomass and removal of dense thatch layers.  

Secondary benefits of the program are the habitat and water system maintenance work done 
by the cooperator as specified in the CLMA. Periodic grazing can also be used to reduce 
thatch and mulch accumulation, lessening the threat of wildfire near rural structures and 
agricultural industrial facilities. 
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Section 7 consultations with USFWS and NOAA Fisheries will be conducted on the 
implementation of CCP activities for special status species and designated critical habitat on 
the WMAs including: hairy Orcutt grass, Green’s tuctoria, Hoover’s spurge, giant garter 
snake, Sacramento winter-run ESU Chinook salmon, Central Valley spring-run ESU Chinook 
salmon, Central Valley steelhead ESU, Conservancy fairy shrimp, vernal pool fairy shrimp, 
vernal pool tadpole shrimp, Valley elderberry longhorn beetle, western yellow billed cuckoo, 
fall-run ESU Chinook salmon, late fall-run ESU Chinook salmon, and southern DPS green 
sturgeon. 

Public Review and Comment: Public review and comments will be solicited in conjunction 
with distribution of the Draft CCP/EA for the Butte Sink, Willow Creek–Lurline, and North 
Central Valley Wildlife Management Areas. The Service’s responses to comments received 
will be provided in an appendix to the Final CCP/EA.   

Determination: This program as described is determined to be compatible. Potential impacts 
of grazing activities on Refuge resources will be minimized because sufficient restrictions 
would be included as part of the annual grazing plan and grazing activities will be monitored 
by the refuge manager and biologist. The refuge/WMA manager and biologist would ensure 
the grazing plan and associated projects contribute to the enhancement, protection, 
conservation, and management of native WMA wildlife populations and their habitats thereby 
helping the Refuge fulfill the purposes for which it was established, the mission of the National 
Wildlife Refuge System, and the need to maintain ecological integrity, diversity, and 
environmental health. 

           Use is Not Compatible 
 
     X    Use is Compatible with the Following Stipulations 
 
Stipulations Necessary to Ensure Compatibility: 

1. The criteria for evaluating need for vegetation management, including grazing, are 
determined during the annual review of the refuge habitat management plan.  

2. Grazing is conducted in accordance with the CLMA or SUP. Any potential problems 
and impacts to WMA natural and cultural resources are identified during the annual 
review of the habitat management plan. These problems and impacts are also recorded 
in the annual grazing plan under associated projects. Measures to eliminate or reduce 
adverse effects of grazing to WMA resources would be identified in both the CLMA or 
SUP and the annual grazing plan and the refuge manager and biologist would monitor 
their outcome. If grazing effects cannot be eliminated or reduced to sufficiently protect 
natural and cultural resources, then other techniques for vegetation management 
would be considered. In addition to stipulations outlined above, in both the CLMA or 
SUP, and annual grazing plan, all refuge rules and regulations must be followed by the 
livestock grazing cooperator unless otherwise accepted in writing by the refuge 
manager. 

3. Grazing would not be allowed in sensitive natural or cultural resource sites. 
 

Justification: This program as described is determined to be compatible. Based upon impacts 
described in the Comprehensive Conservation Plan and Environmental Assessment (USFWS 
2013), it is determined that grazing within the Llano Seco Unit of the NCVWMA and the 
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Butte Sink WMA, as described herein, will not materially interfere with or detract from the 
purposes for which the WMAs were established or the mission of the Refuge System. WMA 
livestock grazing will directly benefit and support refuge/WMA goals, objectives and 
management plans and activities. Fish, wildlife, plants and their habitat will improve through 
vegetation management, which will result in short-term and long-term reductions of non-
native invasive plant species, increases in native plants, increases in biomass, improved 
foraging conditions for migratory birds and local deer herds, and long-term improved nesting 
conditions. Consequently, the livestock grazing program would increase or maintain biological 
integrity, diversity and environmental health. The wildlife-dependent, priority public uses 
(wildlife viewing and photography, environmental education and interpretation, fishing and 
hunting) would also benefit as a result of increased biodiversity and wildlife and native plant 
populations from improved habitat conditions associated with the grazing program. The 
Service has concluded that grazing will not conflict with the national policy to maintain the 
biological diversity, integrity, and environmental health of the WMAs. 

Mandatory Re-Evaluation Date:  Provide month and year for allowed uses only. 

_____ Mandatory 15-year Re-Evaluation (for priority public uses) 

     X    Mandatory 10-year Re-Evaluation Date (for all uses other than priority public uses) 

NEPA Compliance for Refuge Use Decision: (check one below) 

_____  Categorical Exclusion without Environmental Action Statement 

_____  Categorical Exclusion and Environmental Action Statement 

    X      Environmental Assessment and Finding of No Significant Impact 

_____  Environmental Impact Statement and Record of Decision 
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COMPATIBILITY DETERMINATION 
(January 15, 2015) 
 
Use: Mosquito Monitoring and Management 

Wildlife Management Area Name: Llano Seco Unit of the North Central Valley Wildlife 
Management Area (WMA) in Butte County, California; and Butte Sink Unit of the Butte Sink 
Wildlife WMA, located in Sutter County, California.  This compatibility determination applies 
only to Service-owned lands within the WMAs. 

Establishing and Acquisition Authorities: The Butte Sink WMA was established in 1979 
with the primary purpose of preserving wetland habitat to perpetuate the migratory 
waterfowl resource in the Central Valley and the Pacific Flyway.  Other objectives of the 
WMA include assuring adequate water conditions for wintering waterfowl, preserving wetland 
habitat for a broad spectrum of migratory wildlife, and establishing and maintaining a wildlife 
sanctuary on the Butte Sink Unit.  In accordance with deed restrictions, there is no public use 
allowed on the Butte Sink Unit.  Legal authorities include: Migratory Bird Conservation Act 
of 1929 (16 U.S.C. 715-715r), Fish and Wildlife Act of 1956 [16 U.S.C. 742f(a)(4) and (b)(1)].  

The North Central Valley WMA was established in 1991 to preserve existing and restored 
wetlands for waterfowl and other wetland dependent plants and wildlife. The North Central 
Valley WMA is seen as an integral component in achieving the habitat protection and 
restoration goals of the Central Valley Joint Venture and ultimately the waterfowl population 
objectives of the North American Waterfowl Management Plan.  Legal authorities include: 
Migratory Bird Conservation Act of 1929 (16 U.S.C. 715), Fish and Wildlife Act of 1956 (16 
U.S.C. 742a-742j), Emergency Wetland Resources Act of 1986 (16 U.S.C. 3921), and North 
American Wetlands Conservation Act of 1989 (16 U.S.C. 4401-4412). 

WMA Purposes: Llano Seco Unit, North Central Valley Wildlife Management Area and Butte 
Sink Unit, Butte Sink Wildlife Management Area 

Butte Sink WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) “... for the benefit of the United States Fish 
and Wildlife Service, in performing its activities and services. Such acceptance may be 
subject to the terms of any restrictive or affirmative covenant, or condition of servitude ...” 
16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956).   

North Central Valley WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “... for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956). 
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“...the conservation of wetlands...in order to maintain the public benefits they provide and 
to help fulfill international obligations contained in various migratory bird treaties and 
conventions...” Public Law 99-645 (100 Stat. 3582), approved November 10, 1986 
(Emergency Wetlands Resources Act of 1986). 

“...protection, restoration, and management of wetland ecosystems...” and “…acquisition of 
wetlands to implement the North American Waterfowl Management Plan 16 U.S.C. 4401-
4412 (North American Wetland Conservation Act of 1989).  

National Wildlife Refuge System Mission: “To administer a national network of lands and 
waters for the conservation, management, and where appropriate, restoration of the fish, 
wildlife, and plant resources and their habitats within the United States for the benefit of 
present and future generations of Americans” (National Wildlife Refuge System 
Administration Act of 1996, as amended [16 U.S.C. 668dd-ee]). 

Description of Use: The proposed use is the implementation of mosquito monitoring and 
management (control) activities requested and conducted by local mosquito control districts 
(Districts) within the Llano Seco Unit and Butte Sink Unit of the North Central Valley WMA 
and Butte Sink WMA, respectively. These Districts include Colusa Mosquito Abatement 
District and Butte County Mosquito and Vector Control District (MVCD). This is not a 
wildlife-dependent public use. This represents an update of a compatibility determination 
approved in August 1994 (USFWS 1994). 

The Districts have verbally informed the wildlife refuge manager of their desire to conduct 
mosquito monitoring and, if necessary, management activities to protect the public from 
mosquito borne diseases. While mosquitoes are considered a nuisance because of their biting, 
some species are known vectors of serious diseases in California. There are primarily five 
mosquito species of concern potentially produced or harbored on the Refuges: Aedes 
melanimon, Aedes nigromaculis, Aedes vexans, Culex tarsalis, and Anopheles freeborni.  

The main diseases of concern for mosquito control programs in northern California are 
Western Equine Encephalitis (WEE), St. Louis Encephalitis (SLE), California Encephalitis, 
West Nile Virus (WNV), and malaria (USFWS 2005b). Culex tarsalis is the main vector 
identified in the transmission of these diseases, with the exception of malaria, which is 
vectored by Anopheles freeborni mosquitoes. The other mosquito species listed above can also 
potentially transmit WEE, SLE, and WNV, but are less competent vectors compared to C. 
tarsalis. WEE and SLE have caused significant outbreaks of human disease (CA Dept. of 
Health Services 2003). Public concern over human health issues related to mosquito-borne 
disease has intensified on the west coast with the advance of WNV across the United States, 
and its detection in California in 2003.  

Guidelines to address mosquito management have been developed for implementation on 
refuges in the Pacific Region (USFWS 2003), as well as similar guidance developed at the 
national level for the National Wildlife Refuge System (USFWS 2005a). At the local level, the 
Sacramento Refuge Complex (Complex) has an approved Integrated Pest Management Plan 
for Mosquito Control (IPM Plan) that incorporates the above current regional and national 
policies. The proposed use would apply the principles in the IPM Plan incorporated herein by 
reference (USFWS 2009b).  

The purposes of this IPM plan are to: 1) describe habitats that occur on Refuges and WMAs, 
and their role in the production or harborage of mosquitoes; 2) describe the use of approved 
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mosquito control methods and materials in an IPM program that is consistent with the goals 
of the Complex, Department of Interior (DOI) and Service policy, and minimizes public health 
risk from Refuge-produced or harbored mosquitoes; 3) provide long-term planning to meet the 
Service's goal of using IPM to minimize effects of mosquito control on trust resources to the 
greatest extent possible; and 4) provide long-term planning to meet the Service's goals of 
reducing overall pesticide use on DOI trust resources to the greatest extent possible and using 
the least toxic options when pesticide use is deemed necessary. The IPM Plan includes a risk-
based, phased response approach to mosquito management adapted from national guidance 
(Table 1). This approach uses an understanding of mosquito biology and ecology whereby 
intervention measures depend on continuous monitoring of mosquito populations (Table 2).  

The IPM approach ensures legitimate human, fish, and wildlife health concerns are addressed. 
It incorporates a combination of best management practices (BMPs) in managed wetlands 
(Kwasny et al. 2004), biological controls, and a select group of pesticides if warranted. 
Treatment thresholds (i.e., adult and larval mosquito population levels, and disease activity) 
and appropriate corresponding responses are identified (USFWS 2009b). Under this program, 
if mosquito population monitoring and disease surveillance indicate that human health 
thresholds are exceeded, the use of larvicides, pupicides, and/or adulticides may become 
necessary. In some cases, emergency actions may be required that are not addressed by this 
compatibility determination. 

Mosquito monitoring and control is currently authorized on the Complex through Special Use 
Permits (SUP) and approved Pesticide Use Proposals (PUP), both of which are issued to the 
Districts on an annual basis. In addition, the Districts have received a copy of the most current 
IPM Plan. The SUP identifies permitted dates, access points and conditions, monitoring and 
data reporting requirements, treatment thresholds, approved PUPs, treatment notification 
requirements, and sensitive areas to be avoided. The SUP makes specific reference to the IPM 
Plan for many of these items. The PUPs identify specific mosquito control products approved 
for use on the Refuges, and include details on target pests, products applied, application dates, 
rates, methods, number of applications, site description, sensitive habitats and best 
management practices to avoid them. Because the U.S. Fish and Wildlife Service (Service) 
uses insecticides, herbicides and fungicides on national wildlife refuges a formal pesticide use 
review process is employed to ensure that all chemical pesticides approved for use have been 
reviewed for their potential impacts to groundwater, surface water and terrestrial and aquatic 
non-target vegetation and wildlife, including threatened and endangered species. Pesticides 
approved for use must be shown to pose the lowest toxicity-related threat to non-target 
terrestrial and aquatic ecosystems, while addressing the specific pest control objectives. 
Depending on the product, PUPs are reviewed and approved at the Project Leader, Regional 
Office, or Washington Office level. 

Refuge and District staff meet annually to evaluate past and proposed mosquito management 
activities and to coordinate all necessary permitting and implementation planning required to 
conduct mosquito monitoring and control on the Complex for the upcoming year. During these 
meetings, Refuge and District staffs discuss ways to further minimize pesticide use on the 
Refuges, use the least toxic materials practicable, and identify research needs. As part of this 
coordination process, Refuge staff provides District personnel with habitat management data 
and maps for the Refuges that identify planned habitat types, water management schedules, 
and locations of sensitive areas and species. District personnel are responsible for monitoring 
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mosquitoes and are required to provide Refuge staff with timely data collected on mosquito 
population trends and disease activity on the Refuge.  

Mosquito monitoring and management is discussed in the Comprehensive Conservation Plan 
(CCP) and Environmental Assessment (EA) (USFWS 2013), which are incorporated by 
reference.  

Availability of Resources: The following funding/annual costs (based on FY 2007 costs) would 
be required to administer and manage activities as described above: 

 Annual Costs 
Administration (evaluation of applications, 
permit compliance, and monitoring) 

$5,000 

TOTAL $5,000 

 
Refuge operational funds are currently available through the Service budget process to 
administer this program. 

Anticipated Impacts of Use: One of the major objectives of the Refuges is to provide high 
quality feeding areas for migratory birds and other wildlife; there is concern that mosquito 
control treatments may be interfering with that objective by reducing the existing food base. 
Effects on non-target organisms (i.e., those other than mosquitoes) can be loss of biomass, loss 
of diversity, interference with normal ecological relationships, bioaccumulation, or other 
unknown effects. There is particular concern about aquatic species, including anadromous fish 
that occur in the Butte Sink WMA.  Another concern is that rare insects and/or insects that 
may function as important pollinators for rare plants may be adversely affected by mosquito 
control treatments. Use of non-native biological controls such as mosquito fish may alter 
ecological relationships of native species.  

Significant bioaccumulation has not been associated with any of the chemical treatments 
identified in the IPM Plan. In a study conducted on Colusa and Sutter Refuges, researchers 
found no reductions in total abundance or biomass of aquatic macro-invertebrates in the 
treated (i.e., application of pyrethrin, permethrin, or Malathion) or control fields (Lawler et al. 
1997). Adult midges and some other flying insects experienced apparent short-term decreases, 
rebounding to pre-application levels within 24 hours. While this study provided encouraging 
information about adulticide use there are still some questions about their effects on refuge 
resources. This study focused on the effects of a single adulticide treatment. During most 
years, Colusa and Sutter Refuges, and the Butte Sink Wildlife Management Area receive 
multiple adulticide treatments, often weekly during the fall flood-up season. Effects of 
multiple applications may have cumulative effects not detected in the 1997 study. In addition, 
effects on smaller common invertebrates (i.e., cladocera, copepods) were not studied, but 
should be included in future research efforts, given their lower acute toxicity tolerances 
(Johnson and Finley 1980). Lawler et al. (2008) studied the effects of weekly pyrethrin 
adulticide applications on susceptible sentinel aquatic invertebrates at Colusa NWR. Results 
indicated that although some elevated concentrations of pyrethrin and the synergist piperonyl 
butoxide were detected in sediments, application rates used for mosquito control did not 
produce any detectable effects on Daphnia magna or Callibaetis californicus. Although these 
results are encouraging, sub-lethal effects on non-target species have not been studied in 
detail, which is a remaining concern. 
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Mosquito monitoring includes regular visits by District personnel to sample mosquito larvae (dip 
counts) and adults (landing counts) in wetlands and adjacent areas. Mosquito monitoring will 
cause direct and indirect disturbance effects. Disturbance would include altering wildlife 
behavior and habitat use, and entering a number of wetland areas to collect mosquito samples. 
However, most of these effects would be short-term. The sampling interval would typically be 
once a week during May through October. Long-term effects would be eliminated/reduced 
because sufficient restrictions would be included as part of the SUP, and District activities would 
be monitored by refuge staff. Refuge staff would ensure that mosquito monitoring does not 
detract from the purposes of the Refuges, the mission of the National Wildlife Refuge System, 
and the need to maintain ecological integrity. Additionally, SUP conditions would include 
conditions to further ensure that impacts to wildlife and habitats are avoided and minimized.  

Mosquito control will have minimal impact to public use activities on the Refuges. Using the 
approach identified in this determination and the IPM Plan, mosquito control will utilize the 
least toxic and the least amount of insecticide required to achieve mosquito control and public 
health protection objectives. Adulticide treatments will occur in evenings or early mornings 
when adult mosquitoes are active and refuge personnel and visitors are not present.  

Section 7 consultations with USFWS and NOAA-Fisheries will be conducted on the 
implementation of CCP activities for special status species or designated critical habitat on the 
WMAs including: hairy Orcutt grass, Green’s tuctoria, Hoover’s spurge, giant garter snake, 
Sacramento winter-run ESU Chinook salmon, Central Valley spring-run ESU Chinook 
salmon, Central Valley steelhead ESU, Conservancy fairy shrimp, vernal pool fairy shrimp, 
vernal pool tadpole shrimp, Valley elderberry longhorn beetle, western yellow billed cuckoo, 
fall-run ESU Chinook salmon, late fall-run ESU Chinook salmon, and southern DPS green 
sturgeon. 

Following the IPM approach, including the implementation of adequate monitoring and best 
management practices will lessen potential short-term, long-term, and cumulative impacts of 
mosquito control activities to acceptable levels. The annual PUP and SUP processes would 
continue to be used by the Complex staff. 

Public Review and Comment: Public review and comments will be solicited in conjunction 
with distribution of the Draft CCP/EA for the Butte Sink, Willow Creek–Lurline, North 
Central Valley Wildlife Management Areas.  The Service’s responses to comments received 
will be provided in an appendix to the Final CCP/EA.  

Determination:  

 Use is Not Compatible 
 
   X    Use is Compatible with the Following Stipulations 
 
Stipulations Necessary to Ensure Compatibility:  

1. All mosquito control activities proposed by the Districts are evaluated and authorized 
through an annual SUP, supported by the risk-based, hierarchical approach outlined in 
the IPM Plan (Table 1). 

2. The application of any mosquito control products are conducted in accordance with 
approved PUPs, which is referenced in the SUP.  
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3. The implementation of mosquito monitoring and control are conducted in accordance 
with Section 7 of the Endangered Species Act. The Refuges provide the Districts a 
map of sensitive areas and identifies measures to avoid them. 

4. Districts are required to notify the Project Leader prior to any treatments or expected 
series of treatments, which can only occur after mosquito populations and virus activity 
levels exceed treatment thresholds as documented by monitoring data.  

5. An annual report summarizing the mosquito control activities is provided to the 
Project Leader each year.  

6. The Refuges will monitor District activities on the Refuges to ensure compliance with 
the Stipulations presented here and any additional conditions specified in the SUP, to 
ensure any impacts remain at an acceptable level. 

 
Justification: Mosquito-borne disease issues are a threat in the northern Central Valley. 
Mosquito management activities are controlled by a process that involves incorporating 
USFWS National and Regional Mosquito Guidance, the local IPM Plan, annual PUPs and 
SUPs, which would contribute towards a compatible program consistent with purposes of the 
Refuges and Refuge System mission. Appropriate safeguards are incorporated into the 
planning efforts to ensure that the level of mosquito control is commensurate with the 
associated public health risk. In particular, the above stipulations and those within the PUPs 
and SUPs will help to avoid or minimize any impacts to fish, wildlife, plants and their habitats 
along with the Refuges’ ability to maintain the biological integrity, diversity, and 
environmental health of the Service-owned. Any additional terms and conditions included in 
the SUP will be based, at least in part, on the results of monitoring efforts. If monitoring 
demonstrates an unacceptable impact to the Refuges’ resources, this use will be reevaluated. 
Based upon impacts described in the Final Comprehensive Conservation Plan and 
Environmental Assessment and IPM Plan, (USFWS 2013, 2009a,b), it is determined that 
mosquito management activities within the Llano Seco Unit and Butte Sink Unit of the North 
Central Valley WMA and Butte Sink WMA, respectively, as described herein, will not 
materially interfere with or detract from the purposes for which the Refuges were established 
or the mission of the Refuge System. The Service has concluded that these mosquito 
management activities will not conflict with the national policy to maintain the biological 
diversity, integrity, and environmental health of the WMAs. 

Refuge staff has also worked with local Districts on mosquito control at other Refuges within 
the Complex, in a manner consistent with this compatibility determination (USFWS 2005b).  

This compatibility determination may need to be reevaluated in the event that a national 
policy for management of mosquitoes on National Wildlife Refuges is finalized. 

Mandatory Re-Evaluation Date:    Provide month and year for allowed uses only. 

            Mandatory 15-year Re-Evaluation Date (for priority public uses) 

   X      Mandatory 10-year Re-Evaluation (for all uses other than priority public uses) 

NEPA Compliance for Refuge Use Decision: (check one below) 

_____  Categorical Exclusion without Environmental Action Statement 

_____ Categorical Exclusion and Environmental Action Statement 
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   X        Environmental Assessment and Finding of No Significant Impact 

_____  Environmental Impact Statement and Record of Decision 
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Table 1. Mosquito-Borne Disease Health Threat and Response Matrix (USFWS 2009b). 

Current Conditions Threat Level Refuge Response 
Health Threat 

Category1 
Refuge Mosquito 

Populations2 
No documented existing or 
historical health threat/ 
emergency 

No action threshold 

1 

Remove/manage artificial mosquito 
breeding sites such as tires, tanks, or 
similar debris/containers. Allow 
compatible monitoring by MVCDs. 

Documented historical  
health threat/emergency 

Below action threshold 

2 

Response as in threat level 1, plus: 
employ compatible non-pesticide 
management options (BMPs) to 
reduce mosquito production. 

 Above action threshold 

3 

Response as in threat level 2, plus: 
allow compatible site-specific 
larviciding, pupaciding, or adulticiding 
of infested areas by MVCDs as 
determined by monitoring. 

Documented existing   
health threat 

Below action threshold 

4 

Response as in threat level 2, plus: 
allow increased monitoring and 
disease surveillance by MVCDs. 

 Above action threshold 

5 

Response as in threat levels 3 and 4, 
plus: more readily allow compatible 
site-specific larviciding, pupaciding, 
or adulticiding of infested areas by 
MVCDs as determined by monitoring 
data. 

Officially determined 
existing health emergency 

Below action threshold 
6 

Maximize monitoring and disease 
surveillance by MVCDs. 

 Above action threshold 

7 

Response as in threat levels 5 and 6, 
plus: allow site-specific larviciding, 
pupaciding, and adulticiding of 
infested areas by MVCDs as 
determined by monitoring. 

 

1 Health threat - For the purposes of allowing mosquito control on a particular refuge, the threshold of a “documented existing 
health threat” will be met when a positive virus (WNV, Western Equine Encephalitis, St. Louis Encephalitis, etc.) detection is 
made in humans, dead birds, mosquito pools, sentinel chickens, or horses in the vicinity of the Refuge and within the same county 
and within the same annual mosquito season.  

Health emergency - Indicates an imminent risk of serious human disease or death. A health emergency represents the highest 
level of mosquito-associated health threats. An “officially determined existing health emergency” will be determined by the 
appropriate Federal, State, or local public health authorities and documented with local and current mosquito population and 
disease monitoring data.  Changes to these definitions may occur as a result of changes in national policies. 

2 Action thresholds represent mosquito population levels that may require intervention measures and are identified in Table 2. 
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COMPATIBILITY DETERMINATION 
(January 15, 2015) 

Use: Plant Material Gathering 

Wildlife Management Area Name: Llano Seco Unit of the North Central Valley Wildlife 
Management Area (WMA) and the Butte Sink Unit of the Butte Sink WMA. This 
compatibility determination applies only to Service-owned lands within the WMAs. 

Establishing and Acquisition Authority(ies): The Butte Sink WMA was established in 1979 
with the primary purpose of preserving wetland habitat to perpetuate the migratory 
waterfowl resource in the Central Valley and the Pacific Flyway.  Other objectives of the 
WMA include assuring adequate water conditions for wintering waterfowl, preserving wetland 
habitat for a broad spectrum of migratory wildlife, and establishing and maintaining a wildlife 
sanctuary on the Butte Sink Unit.  In accordance with deed restrictions, there is no public use 
allowed on the Butte Sink Unit.  Legal authorities include: Migratory Bird Conservation Act 
of 1929 (16 U.S.C. 715-715r), Fish and Wildlife Act of 1956 [16 U.S.C. 742f(a)(4) and (b)(1)].  

The North Central Valley WMA (or NCVWMA) was established in 1991 to preserve existing 
and restored wetlands for waterfowl and other wetland dependent plants and wildlife. The 
North Central Valley WMA is seen as an integral component in achieving the habitat 
protection and restoration goals of the Central Valley Joint Venture and ultimately the 
waterfowl population objectives of the North American Waterfowl Management Plan. Legal 
authorities for NCVWMA and Butte Sink WMA include: Migratory Bird Conservation Act of 
1929 (16 U.S.C. 715), and Fish and Wildlife Act of 1956 (16 U.S.C. 742a-742j). For NCVWMA, 
additional legal authorities are: Emergency Wetlands Resources Act of 1986 -- Public Law 99-
645 (100 Stat. 3582) and North American Wetland Conservation Act of 1989 (103 Stat. 1968; 16 
U.S.C. 4401-4412) -- Public Law 101-233.    

Refuge Purpose(s): Llano Seco Unit, North Central Valley Wildlife Management Area and 
Butte Sink Unit, Butte Sink Wildlife Management Area 

Butte Sink WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “...for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956).  

North Central Valley WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “... for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956). 
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 “...the conservation of wetlands...in order to maintain the public benefits they provide and 
to help fulfill international obligations contained in various migratory bird treaties and 
conventions...” Public Law 99-645 (100 Stat. 3582), approved November 10, 1986 
(Emergency Wetlands Resources Act of 1986). 

“...protection, restoration, and management of wetland ecosystems...” and “…acquisition of 
wetlands to implement the North American Waterfowl Management Plan 16 U.S.C. 4401-
4412 (North American Wetland Conservation Act of 1989). 

National Wildlife Refuge System Mission: “To administer a national network of lands and 
waters for the conservation, management, and where appropriate, restoration of the fish, 
wildlife, and plant resources and their habitats within the United States for the benefit of 
present and future generations of Americans.” (National Wildlife Refuge System 
Administration Act of 1966, as amended [16 U.S.C. 668dd-ee]). 

Description of Use: Gathering of plants in and around the Llano Seco Unit of the NCVWMA 
and the Butte Sink Unit of the Butte Sink WMA by Native Americans has occurred 
historically and continues to be a periodic use today. Plants are gathered for a variety of uses; 
for food, medicinal uses, ceremonial uses, and for artistic purposes such as basket weaving. 
Plants gathered for traditional uses may include: tule (Schoenoplectus acutus), cattail (Typha 
spp.), elderberry (Sambucus sp.) and other common species. The amount of plant material 
being harvested is traditionally small and is not expected to increase. The use of WMA lands 
for plant gathering is important to Native American cultural groups. 

In addition, native plant seeds may also be collected and propagated for use in habitat 
restoration activities on the Complex. Species may include salt grass (Distichlis spicata), 
gumweed (Grindelia camporum) and other common species.  

A Special Use Permit (SUP) will be issued for all plant gathering/collection activities. SUPs 
will contain specific terms and conditions that the gatherer(s) must follow relative to activity, 
location, duration, seasonality, etc. to ensure continued compatibility. All Refuge rules and 
regulations must be followed unless otherwise provided in writing by Refuge management.  

The proposed program is described in the Comprehensive Conservation Plan (CCP) and 
associated Environmental Assessment (EA), which are incorporated by reference (USFWS 2013). 

Availability of Resources: The following funding/annual costs (based on FY 2011 costs) would 
be required to administer and manage plant gathering activities as described above: 

 Annual Costs 
Administration $1,000 

TOTAL $1,000 

 
Anticipated Impacts of Use: Anticipated impacts to habitat and wildlife associated with plant 
gathering on the WMAs are expected to be minimal. The amount of plant material being 
harvested is very small (<1 percent of any WMA unit) and will have an insignificant impact on 
habitat. Cuttings from perennial plant species are typically requested, which result in no plant 
mortality. In addition, cuttings are usually harvested from areas that are identified for 
thinning. No rare or special status species will be gathered. 
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The level of disturbance to wildlife is also minor and long-term effects would be negligible 
because conditions of SUPs would ensure that impacts, such as disturbance to wildlife and 
habitats, are avoided or minimized. Areas used will be closely monitored to evaluate the 
impacts on the resource; if adverse impacts appear, the activity may be moved to secondary 
locations or eliminated entirely. 

While the activity of gathering may have short-term impacts on individual plants and wildlife, 
no adverse long-term impacts on wildlife or plant populations are anticipated. This activity 
should not result in short- or long-term impacts that adversely affect the purposes of the 
WMAs or the mission of the National Wildlife Refuge System. 

Plant gathering on the Refuges has been designed to avoid or minimize impacts anticipated to 
the Refuges’ resources and visitors. Section 7 consultations with USFWS and NOAA-
Fisheries will be conducted for special status species or designated critical habitat on the 
WMAs including: hairy Orcutt grass, Green’s tuctoria, Hoover’s spurge, giant garter snake, 
Sacramento winter-run ESU Chinook salmon, Central Valley spring-run ESU Chinook 
salmon, Central Valley steelhead ESU, Conservancy fairy shrimp, vernal pool fairy shrimp, 
vernal pool tadpole shrimp, Valley elderberry longhorn beetle, western yellow billed cuckoo, 
fall-run ESU Chinook salmon, late fall-run ESU Chinook salmon, and southern DPS green 
sturgeon. 

Public Review and Comment: Public review and comments will be solicited in conjunction 
with distribution of the Draft CCP/EA. The Service’s responses to comments received will be 
provided in an appendix to the Final CCP/EA.  

Determination:  

_____ Use is Not Compatible 

  X Use is Compatible with the Following Stipulations 

Stipulations Necessary to Ensure Compatibility:  
1. Access to the Refuges is allowed from one hour before sunrise to one hour after sunset. 
2. A special use permit (SUP) will be issued for all plant gathering activities. SUPs will 

contain specific terms and conditions that the gatherer(s) must follow relative to 
activity, location, duration, seasonality, etc. to ensure continued compatibility. All 
Refuge rules and regulations must be followed unless otherwise excepted in writing by 
Refuge management. 

3. Areas used will be closely monitored to evaluate the impacts on the resource; if 
adverse impacts appear, the activity may be moved to secondary locations or 
eliminated. 

 
Justification: Though plant gathering is not a wildlife-dependent recreational use, it is an 
activity that contributes to environmental education and awareness. The stipulations outlined 
above should minimize potential impacts relative to wildlife/human interactions. Based upon 
impacts described in the Comprehensive Conservation Plan and Environmental Assessment 
(USFWS 2013), it is determined that plant gathering within the Llano Seco Unit of the North 
Central Valley WMA and the Butte Sink Unit of the Butte Sink Unit of the Butte Sink WMA 
as described herein, will not materially interfere with or detract from the purposes for which 
the WMAs were established or the mission of the Refuge System. The Service has concluded 
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that implementing the plant gathering and associated stipulations will not conflict with the 
national policy to maintain the biological diversity, integrity, and environmental health of the 
WMAs. 

Mandatory Re-Evaluation Date:  Provide month and year for allowed uses only. 

          Mandatory 15-year Re-Evaluation (for priority public uses) 

   X    Mandatory 10-year Re-Evaluation (for all uses other than priority public uses) 

NEPA Compliance for Refuge Use Decision: (check one below) 

_____  Categorical Exclusion without Environmental Action Statement 

_____ Categorical Exclusion and Environmental Action Statement 

   X     Environmental Assessment and Finding of No Significant Impact 

_____  Environmental Impact Statement and Record of Decision 
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COMPATIBILITY DETERMINATION 
(January 15, 2015) 

Use: Research 

Wildlife Management Areas Name: Llano Seco Unit of the North Central Valley Wildlife 
Management Area (WMA) and Butte Sink Unit of the Butte Sink WMA, located in Butte and 
Sutter Counties, California. This compatibility determination applies only to Service-owned 
lands within the WMAs. 

Establishing and Acquisition Authority(ies): The Butte Sink WMA was established in 1979 
with the primary purpose of preserving wetland habitat to perpetuate the migratory 
waterfowl resource in the Central Valley and the Pacific Flyway.  Other objectives of the 
WMA include assuring adequate water conditions for wintering waterfowl, preserving wetland 
habitat for a broad spectrum of migratory wildlife, and establishing and maintaining a wildlife 
sanctuary on the Butte Sink Unit.  In accordance with deed restrictions, there is no public use 
allowed on the Butte Sink Unit.  Legal authorities include: Migratory Bird Conservation Act 
of 1929 (16 U.S.C. 715-715r), Fish and Wildlife Act of 1956 [16 U.S.C. 742f(a)(4) and (b)(1).    

The North Central Valley WMA was established in 1991 to preserve existing and restored 
wetlands for waterfowl and other wetland dependent plants and wildlife. The North Central 
Valley WMA is seen as an integral component in achieving the habitat protection and 
restoration goals of the Central Valley Joint Venture and ultimately the waterfowl population 
objectives of the North American Waterfowl Management Plan. Legal authorities for 
NCVWMA and Butte Sink WMA include: Migratory Bird Conservation Act of 1929 (16 U.S.C. 
715), and Fish and Wildlife Act of 1956 (16 U.S.C. 742a-742j). For NCVWMA, additional legal 
authorities are: Emergency Wetlands Resources Act of 1986 -- Public Law 99-645 (100 Stat. 
3582) and North American Wetland Conservation Act of 1989 (103 Stat. 1968; 16 U.S.C. 4401-
4412) -- Public Law 101-233. 

WMA Purposes: Llano Seco Unit, North Central Valley Wildlife Management Area and Butte 
Sink Unit, Butte Sink Wildlife Management Area 

Butte Sink WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “... for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956).  

North Central Valley WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “... for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
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be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956). 

“...the conservation of wetlands...in order to maintain the public benefits they provide and 
to help fulfill international obligations contained in various migratory bird treaties and 
conventions...” Public Law 99-645 (100 Stat. 3582), approved November 10, 1986 
(Emergency Wetlands Resources Act of 1986). 

“...protection, restoration, and management of wetland ecosystems...” and “…acquisition of 
wetlands to implement the North American Waterfowl Management Plan 16 U.S.C. 4401-
4412 (North American Wetland Conservation Act of 1989). 

National Wildlife Refuge System Mission: “To administer a national network of lands and 
waters for the conservation, management, and where appropriate, restoration of the fish, 
wildlife, and plant resources and their habitats within the United States for the benefit of 
present and future generations of Americans.” (National Wildlife Refuge System 
Administration Act of 1966, as amended [16 U.S.C. 668dd-ee]). 

Description of Use: Two provisions of the National Wildlife Refuge Improvement Act are to 
“maintain biological integrity, diversity and environmental health” and to conduct “inventory 
and monitoring.” Monitoring and research are an integral part of National Wildlife Refuge 
management. Plans and actions based on research and monitoring provide an informed 
approach, which analyzes the management effects on refuge wildlife (Silveira 2005). The 
proposed research program is discussed in detail as part of the Proposed Action in the CCP 
and associated EA, which are incorporated by reference (USFWS 2013).  

Sacramento River Refuge receives over 20 requests per year to conduct scientific research at 
the Refuge. From 1993 to 2003, there have been between 20 active Special Use Permits issued 
for research and monitoring. Special Use Permits would only be issued for monitoring and 
investigations which contribute to the enhancement, protection, preservation, and 
management of native Refuge plant and wildlife populations and their habitats. We anticipate 
that a portion of the research requests from the Sacramento River Refuge may be appropriate 
to be conducted on the Butte Sink Unit and the Llano Seco Unit (Service-owned lands).   

Research applicants are required to submit a proposal that outlines: (1) objectives of the 
study; (2) justification for the study; (3) detailed methodology and schedule; (4) potential 
impacts on Refuge wildlife or habitat, including disturbance (short and long term), injury, or 
mortality (this includes a description of measures the researcher will take to reduce 
disturbance or impacts); (5) research personnel required; (6) costs to Refuge, if any; and (7) 
progress reports and end products (i.e., reports, thesis, dissertations, publications). Research 
proposals are reviewed by Refuge staff and conservation partners, as appropriate. Special Use 
Permits are issued by the refuge manager, if the proposal is approved.  

Evaluation criteria will include, but not be limited to, the following: 
1. Research that will contribute to specific Refuge management issues will be given 

higher priority over other research requests.  
2. Research that will conflict with other ongoing research, monitoring, or 

management programs will not be granted. 
3. Research projects that can be accomplished off-Refuge are less likely to be 

approved.  
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4. Research which causes undue disturbance or is intrusive will likely not be granted. 
Level and type of disturbance will be carefully evaluated when considering a 
request.  

5. Refuge evaluation will determine if any effort has been made to minimize 
disturbance through study design, including considering adjusting location, timing, 
scope, number of permittees, study methods, number of study sites, etc.  

6. If staffing or logistics make it impossible for the Refuge to monitor researcher 
activity in a sensitive area, the research request may be denied, depending on the 
specific circumstances. 

7. The length of the project will be considered and agreed upon before approval. 
Projects will be reviewed annually. 
 

These criteria will also apply to any properties acquired in the future within the approved 
boundary of the Refuge. 

Availability of Resources: The following funding/annual costs (based on FY 2003 costs) would 
be required to administer and manage research activities as described above: 

 Annual Costs 
Administration (evaluation of applications, management of 
permits, and monitoring of research projects) 

$18,000 

TOTAL $18,000 

 
Refuge operational funds are currently available through the Service budget process to 
administer this program.  
 
Anticipated Impacts of Use: Use of the Refuge to conduct research will benefit Refuge fish, 
wildlife, plant populations, and their habitat. Monitoring and research investigations are an 
important component of adaptive management. Research investigations would be used to 
evaluate habitat restoration projects and ecosystem health (CVJV 2009a.; CVJV 2009b.; 
CVJV2009c.; CVJV 2010; Gardali et al. 2006; Golet et al. 2003; Golet et al. 2008; Golet et al. 
2013; RHJV 2004; Silveira 2007, Stillwater Sciences 2003). Specific restoration and habitat 
management questions would be addressed in most research investigations to improve habitat 
and benefit wildlife populations. Monitoring would be standardized to help managers identify 
less productive areas that may be suitable for habitat enhancement and restoration (Elzinga et 
al. 1998; Ralph et al. 1993). Focal species and indicator species would be identified and 
investigated and monitored to measure and track riparian habitat restoration success and 
ecosystem health (CVJV 2009a.; CVJV 2009b.; CVJV2009c.; CVJV 2010; Gardali et al. 2006; 
Golet et al. 2003; Golet et al. 2008; Golet et al. 2013; RHJV 2004; Silveira 2007, Stillwater 
Sciences 2003).  

An expected short-term effect of monitoring and research investigations is that Refuge 
management activities would be modified to improve habitat and wildlife populations, as a 
result of new information. Expected long-term and cumulative effects include a growing body 
of science-based data and knowledge as new continued monitoring and new research 
compliments and expands upon previous investigations; and, an expanded science-based body 
of data and information from which to draw upon to implement the best Refuge management 
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possible. Natural resources inventory, monitoring and research are not only provisions of the 
Refuge Improvement Act, but they are necessary tools to maintain biological integrity and 
diversity and environmental health, which are also key provisions of the act. Inventory, 
monitoring and research are intended to improve habitat and wildlife populations. This would 
improve wildlife-dependent recreation by increasing encounters with wild things. 

Some direct and indirect effects would occur through disturbance which is expected with some 
research activities, especially where researchers are entering sanctuaries. Researcher 
disturbance would include altering wildlife behavior, going off designated trails, collecting soil 
and plant samples or trapping and handling wildlife. However, most of these effects would be 
short-term because only the minimum of samples (e.g., water, soils, vegetative litter, plants, 
macroinvertebrates) required for identification and/or experimentation and statistical analysis 
would be permitted and captured and marked wildlife would be released. Long-term effects 
would be avoided or minimized because refuge evaluation of research proposals would insure 
only proposals with adequate safeguards to avoid/minimize impacts would be accepted.  

Potentially adverse effects associated with research activities would be mitigated because 
sufficient restrictions would be included as part of the study design and researcher activities 
would be monitored by Refuge staff. Refuge staff would ensure research projects contribute to 
the enhancement, protection, preservation, and management of native Refuge wildlife 
populations and their habitats thereby helping the Refuge fulfill the purposes for which it was 
established, the mission of the National Wildlife Refuge System, and the need to maintain 
ecological integrity. Additionally, Special Use Permit conditions would include conditions to 
further ensure that impacts to wildlife and habitats are avoided and minimized.  

Section 7 consultations with USFWS and NOAA-Fisheries will be conducted on the 
implementation of CCP activities for special status species or designated critical habitat on the 
WMAs including: hairy Orcutt grass, Green’s tuctoria, Hoover’s spurge, giant garter snake, 
Sacramento winter-run ESU Chinook salmon, Central Valley spring-run ESU Chinook 
salmon, Central Valley steelhead ESU, Conservancy fairy shrimp, vernal pool fairy shrimp, 
vernal pool tadpole shrimp, Valley elderberry longhorn beetle, western yellow billed cuckoo, 
fall-run ESU Chinook salmon, late fall-run ESU Chinook salmon, and southern DPS green 
sturgeon. 

Public Review and Comment: Public review and comments will be solicited in conjunction 
with distribution of the Draft CCP/EA for the Butte Sink, Willow Creek–Lurline, and North 
Central Valley Wildlife Management Areas. The Service’s responses to comments received 
will be provided in an appendix to the Final CCP/EA.   

Determination: This program as described is determined to be compatible. Potential impacts 
of research activities on Refuge resources will be minimized because sufficient restrictions and 
safeguards would be included in the Special Use Permit and research activities will be 
monitored by the refuge manager and biologist. The refuge manager and biologist would 
ensure that proposed monitoring and research investigations would contribute to the 
enhancement, protection, conservation, and management of native Refuge wildlife populations 
and their habitats thereby helping the Refuge fulfill the purposes for which it was established, 
the mission of the National Wildlife Refuge System, and the need to maintain ecological 
integrity, diversity, and environmental health. 



Appendix B  

B-38  Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan   

           Use is Not Compatible 

     X   Use is Compatible with the Following Stipulations 

Stipulations Necessary to Ensure Compatibility:  

1.   The criteria for evaluating a research proposal, outlined in the Description of Use 
section above, will be used when determining whether a proposed study will be 
approved on the Refuge.  

2.   If proposed research methods are evaluated and determined to have potential adverse 
impacts on refuge wildlife or habitat, then the refuge would determine the utility and 
need of such research to conservation and management of refuge wildlife and habitat. 
If the need was demonstrated by the research permittee and accepted by the refuge, 
then measures to minimize potential impacts (e.g., reduce the numbers of researchers 
entering an area, restrict research in specified areas) would be developed and included 
as part of the study design and on the Special Use Permit (SUP). SUPs will contain 
specific terms and conditions that the researcher(s) must follow relative to activity, 
location, duration, seasonality, etc. to ensure continued compatibility.  

3.   All Refuge rules and regulations must be followed unless otherwise accepted in writing 
by Refuge management.  

4.   All information, reports, data, collections, or documented sightings and observations, 
that are obtained as a result of this permit are the property of the Service and can be 
accessed by the Service at any time from the permittee at no cost, unless specific 
written arrangements are made to the contrary.  

5.   The Refuge also requires the submission of annual or final reports and any/all 
publications associated with the work done on the Refuge.  

6.   Each SUP may have additional criteria. Each SUP will also be evaluated individually to 
determine if a fee will be charged and for the length of the permit. 

7.   Extremely sensitive wildlife habitat areas will be avoided unless sufficient protection 
from research activities (i.e., disturbance, collection, capture and handling) is 
implemented to limit the area and/or wildlife potentially impacted by the proposed 
research, as approved by the refuge manager. Where appropriate, some areas may be 
temporarily/seasonally closed so that research would be permitted when impacts to 
wildlife and habitat are no longer a concern.  

8.   Research activities will be modified to avoid harm to sensitive wildlife and habitat when 
unforeseen impacts arise.  

9.   Refuge staff will monitor researcher activities for potential impacts to the refuge and 
for compliance with conditions on the SUP. The refuge manager may determine that 
previously approved research and SUPs be terminated due to observed impacts. The 
refuge manager will also have the ability to cancel a SUP if the researcher is out of 
compliance with the conditions of the SUP. 
 

Justification: This program as described is determined to be compatible. Based upon impacts 
described in the Comprehensive Conservation Plan and Environmental Assessment (USFWS 
2013), it is determined that research within the Service-owned lands of the WMAs, as 
described herein, will not materially interfere with or detract from the purposes for which the 
WMAs were established or the mission of the Refuge System. WMA monitoring and research 
will directly benefit and support refuge goals, objectives and management plans and activities. 
Fish, wildlife, plants and their habitat will improve through the application of knowledge 
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gained from monitoring and research. Biological integrity, diversity and environmental health 
would benefit from scientific research conducted on natural resources at the refuge. The 
wildlife-dependent, priority public uses (wildlife viewing and photography, environmental 
education and interpretation, fishing and hunting) would also benefit as a result of increased 
biodiversity and wildlife and native plant populations from improved restoration and 
management plans and activities associated with monitoring and research investigations that 
address specific restoration and management questions.  

Mandatory Re-Evaluation Date:  Provide month and year for allowed uses only. 

_____Mandatory 15-year Re-Evaluation (for priority public uses) 

    X    Mandatory 10-year Re-Evaluation (for all uses other than priority public uses) 

NEPA Compliance for Refuge Use Decision: (check one below) 

_____  Categorical Exclusion without Environmental Action Statement 

_____  Categorical Exclusion and Environmental Action Statement 

    X     Environmental Assessment and Finding of No Significant Impact 

_____ Environmental Impact Statement and Record of Decision 
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COMPATIBILITY DETERMINATION 
(January 15, 2015) 

Use: Wildlife Observation, Wildlife Photography, and Interpretation 

Wildlife Management Area Name: Llano Seco Unit, North Central Valley Wildlife 
Management Area (WMA) located in Butte County, California. This compatibility 
determination applies only to Service-owned lands within the WMA. 

Establishing and Acquisition Authority(ies): The North Central Valley WMA (or 
NCVWMA) was established in 1991 to preserve existing and restored wetlands for waterfowl 
and other wetland dependent plants and wildlife. The North Central Valley WMA is seen as an 
integral component in achieving the habitat protection and restoration goals of the Central 
Valley Joint Venture and ultimately the waterfowl population objectives of the North 
American Waterfowl Management Plan.  Legal authorities include: Migratory Bird 
Conservation Act of 1929 (16 U.S.C. 715), Fish and Wildlife Act of 1956 (16 U.S.C. 742a-742j), 
Emergency Wetlands Resources Act of 1986 -- Public Law 99-645 (100 Stat. 3582), and North 
American Wetland Conservation Act of 1989 (103 Stat. 1968; 16 U.S.C. 4401-4412) -- Public 
Law 101-233.  

WMA Purposes: Llano Seco Unit, North Central Valley Wildlife Management Area 

North Central Valley WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “... for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956). 

“...the conservation of wetlands...in order to maintain the public benefits they provide and 
to help fulfill international obligations contained in various migratory bird treaties and 
conventions...” Public Law 99-645 (100 Stat. 3582), approved November 10, 1986 
(Emergency Wetlands Resources Act of 1986). 

“...protection, restoration, and management of wetland ecosystems...” and “…acquisition of 
wetlands to implement the North American Waterfowl Management Plan 16 U.S.C. 4401-
4412 (North American Wetland Conservation Act of 1989). 

National Wildlife Refuge System Mission: “To administer a national network of lands and 
waters for the conservation, management, and where appropriate, restoration of the fish, 
wildlife, and plant resources and their habitats within the United States for the benefit of 
present and future generations of Americans.” (National Wildlife Refuge System 
Administration Act of 1966, as amended [16 U.S.C. 668dd-ee]). 

Description of Use: Wildlife observation, photography, and interpretation are considered 
together in this Compatibility Determination because all are considered to be wildlife-
dependent, non-consumptive uses and many elements of these programs are similar. All three 
of these public uses are dependent upon establishing a trail and a vehicle parking area on the 
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Llano Seco Unit. An estimated 25,000 annual opportunities for high quality wildlife 
observation will be provided for wildlife observation and photography on the Llano Seco Unit.  
These uses are identified and discussed in detail in the CCP (USFWS 2013) and are 
incorporated by reference. 

Some highlights are as follows: 
a) Develop and maintain a hiking trail to provide wildlife viewing and photographic 

opportunities and to promote awareness about the value of riparian habitat, 
management efforts, and plant/wildlife identification tips. 

b) Place and maintain public use signs (for example, at parking area, hiking trail, etc.) to 
effectively manage use and minimize wildlife disturbance. 

c) The Service-owned lands would be open to the public from 1 hour before sunrise to 1 
hour after sunset. 

d) Maintain the wildlife viewing platforms, kiosk, restroom, and walking trail to provide a 
high quality visit. 

e) Continue to improve visitor service facilities and interpretive activities to provide and 
enhance a quality wildlife observation program. 

f) Replace the handrails and side-rails to comply with ADA and safety requirements. 
g)  Install a fixed-in-place spotting scope at the interior viewing platform to improve 

wildlife viewing opportunities. 
h) Construct additional loafing islands in Tract 12 adjacent the wildlife viewing platform 

and hiking trail. 
 

Availability of Resources: The following funding/annual costs (based on FY 2011 costs) would 
be required to administer and manage the activities as described above:   

 One-time Costs Annual Costs 
Administration  $46,390 

Law enforcement  $7,395 

Construct and maintain 
interpretive walking trail 

 $2,500 

Maintain interpretive panels and 
kiosk 

$12,000  

Maintain signs, restroom and 
vehicle parking area 

 $6,288 

Maintain viewing platforms $18,000  

Spotting scope for 2nd platform $5,000  

TOTAL $35,000 $62,573 

 
Refuge operational funds are currently available through the Service budget process to 
administer these uses.  

Anticipated Impacts of Use: The construction and maintenance of the trail and parking area 
will have minor impacts on soils and vegetation around the trail. This could include an 
increased potential for erosion, soil compaction (Liddle 1975), reduced seed emergence (Cole 
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and Landres 1995), alteration of vegetative structure and composition, and sediment loading 
(Cole and Marion 1988).  

The Llano Seco Unit provides habitat for resident and migratory wildlife. As a result of these 
activities, individual animals may be disturbed by human contact to varying degrees. Human 
activities on the trail can result in direct effects on wildlife through harassment, a form of 
disturbance that can cause physiological effects, behavioral modifications, or death (Smith and 
Hunt 1995). Many studies have shown that birds can be impacted from human activities on trails 
when they are disturbed and flushed from feeding, resting, or nesting areas. Flushing, especially 
repetitive flushing, can strongly impact habitat use patterns of many bird species. Flushing from 
an area can cause birds to expend more energy, be deterred from using desirable habitat, affect 
resting or feeding patterns, and increase exposure to predation or cause birds to abandon sites 
with repeated disturbance (Smith and Hunt 1995). Migratory birds are observed to be more 
sensitive than resident species to disturbance (Klein 1989). Herons and shorebirds were 
observed to be the most easily disturbed (when compared to gulls, terns and ducks) by human 
activity and flushed to distant areas away from people (Burger 1981). A reduced number of 
shorebirds were found near people who were walking or jogging, and about 50 percent of flushed 
birds flew elsewhere (Burger 1981). In addition, the foraging time of sanderlings decreased and 
avoidance (e.g., running, flushing) increased as the number of humans within 100 meters 
increased at a coastal bay refuge on the Atlantic (Burger and Gochfeld 1991). Nest predation for 
songbirds (Miller et al. 1998), raptors (Glinski 1976), colonial nesting species (Buckley and 
Buckley 1978), and waterfowl (Boyle and Samson 1985) tends to increase in areas more 
frequently visited by people. In addition, for many passerine species, primary song occurrence 
and consistency can be impacted by a single visitor (Gutzwiller et al. 1994). This could potentially 
limit the number of breeding pairs of certain passerine species, thus limiting production within 
refuge riparian habitats (Reijnen and Foppen 1994). In our opinion, due to the habitat 
requirements and life cycles of Valley elderberry longhorn beetle and Chinook salmon these 
species will not be impacted by these activities. 

Of the wildlife observation techniques, wildlife photographers tend to have the largest 
disturbance impacts (Klein 1993, Morton 1995, Dobb 1998). While wildlife observers 
frequently stop to view species, wildlife photographers are more likely to approach wildlife 
(Klein 1993). Even slow approach by wildlife photographers tends to have behavioral 
consequences to wildlife species (Klein 1993). Other impacts include the potential for 
photographers to remain close to wildlife for extended periods of time, in an attempt to 
habituate the wildlife subject to their presence (Dobb 1998) and the tendency of casual 
photographers, with low-power lenses, to get much closer to their subjects than other 
activities would require (Morton 1995), including wandering off trails. This usually results in 
increased disturbance to wildlife and habitat, including trampling of plants. 

The Wildlife Observation, Photography, and Interpretation programs have been designed to 
avoid or minimize impacts anticipated to WMA resources and visitors. Accordingly, the 
Service has concluded that these uses will not conflict with the national policy to maintain the 
biological diversity, integrity, and environmental health of the WMA. 

Section 7 consultations with USFWS and NOAA-Fisheries will be conducted on the 
implementation of CCP activities for special status species or designated critical habitat on the 
WMAs including: hairy Orcutt grass, Green’s tuctoria, Hoover’s spurge, giant garter snake, 
Sacramento winter-run ESU Chinook salmon, Central Valley spring-run ESU Chinook 
salmon, Central Valley steelhead ESU, Conservancy fairy shrimp, vernal pool fairy shrimp, 



North Central Valley WMA 
 Compatibility Determination for Wildlife Observation, Wildlife Photography, and Interpretation 

Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan B-45 

vernal pool tadpole shrimp, Valley elderberry longhorn beetle, western yellow billed cuckoo, 
fall-run ESU Chinook salmon, late fall-run ESU Chinook salmon, and southern DPS green 
sturgeon. 

Public Review and Comment: Public review and comments will be solicited in conjunction 
with distribution of the Draft CCP/EA for the Butte Sink, Willow Creek–Lurline, and North 
Central Valley Wildlife Management Areas. The Service’s responses to comments received 
will be provided in an appendix to the Final CCP/EA.  

Determination:  

_____  Use is Not Compatible 
 
   X     Use is Compatible with the Following Stipulations 
 
Stipulations Necessary to Ensure Compatibility:  

1. Adequate areas would be designated as wildlife sanctuary with no or limited public use 
activities to provide high quality habitat for feeding, resting, and nesting. The trail will 
be designed utilizing existing service roads and open savannah habitat types to provide 
adequate sanctuary areas. Where site conditions permit, native trees and shrubs will 
be planted to create screening along the trail to reduce disturbance. These measures 
will also enhance viewing opportunities and provide quality wildlife observation, 
photography and interpretation experiences.  

2. Regulations and wildlife friendly behavior (e.g., requirements to stay on designated 
trails, dogs must be kept on a leash, etc.) will be described in brochures, website and 
posted at the Visitor Contact Station(s).  

3. Refuge biologists and visitor services specialists will conduct regular surveys of public 
activities on the Llano Seco Unit. The data will be analyzed and used by the visitor 
services manager to develop future modifications if necessary to ensure compatibility 
of the wildlife observation, photography, and interpretation programs. 

 
Justification: These wildlife-dependent uses are priority public uses of the National Wildlife 
Refuge System. Providing opportunities for wildlife observation, photography, and 
environmental interpretation would contribute toward fulfilling provisions of the National 
Wildlife Refuge System Administration Act, as amended in 1997, and one of the goals of the 
WMA.  Wildlife observation, photography, and interpretation would provide an excellent 
forum for allowing public access and increasing understanding of Refuge resources. The 
stipulations outlined above should minimize potential impacts relative to wildlife/human 
interactions. Based upon impacts described in the Comprehensive Conservation Plan and 
Environmental Assessment (USFWS 2013), it is determined that wildlife observation, 
photography and interpretation within the Llano Seco Unit, NCVWMA as described herein, 
will not materially interfere with or detract from the purposes for which the WMA was 
established or the mission of the Refuge System. The Service has concluded that these wildlife 
dependent uses will not conflict with the national policy to maintain the biological diversity, 
integrity, and environmental health of the WMAs. 
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Mandatory Re-Evaluation Date:  Provide month and year for allowed uses only. 

   X       Mandatory 15-year Re-Evaluation (for priority public uses) 

_____  Mandatory 10-year Re-Evaluation (for all uses other than priority public uses) 

NEPA Compliance for Refuge Use Decision: (check one below) 

_____  Categorical Exclusion without Environmental Action Statement 

_____  Categorical Exclusion and Environmental Action Statement 

    X       Environmental Assessment and Finding of No Significant Impact 

_____  Environmental Impact Statement and Record of Decision 
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COMPATIBILITY DETERMINATION 
(January 15, 2015) 

Use: Hunting 

Wildlife Management Area Name: Llano Seco Unit, North Central Valley Wildlife 
Management Area (WMA). This compatibility determination applies only to Service-owned 
lands within the WMAs. 

Establishing and Acquisition Authority(ies):   The North Central Valley WMA (or 
NCVWMA) was established in 1991 to preserve existing and restored wetlands for waterfowl 
and other wetland dependent plants and wildlife. The North Central Valley WMA is seen as an 
integral component in achieving the habitat protection and restoration goals of the Central 
Valley Joint Venture and ultimately the waterfowl population objectives of the North 
American Waterfowl Management Plan.  Legal authorities include: Migratory Bird 
Conservation Act of 1929 (16 U.S.C. 715), Fish and Wildlife Act of 1956 (16 U.S.C. 742a-742j), 
Emergency Wetlands Resources Act of 1986 -- Public Law 99-645 (100 Stat. 3582), and North 
American Wetland Conservation Act of 1989 (103 Stat. 1968; 16 U.S.C. 4401-4412) -- Public 
Law 101-233. 

WMA Purposes: Llano Seco Unit, North Central Valley Wildlife Management Area 

North Central Valley WMA Purposes 
“...for use as an inviolate sanctuary, or for any other management purpose, for migratory 
birds.” 16 U.S.C. 715d (Migratory Bird Conservation Act of 1929). 

“...for the development, advancement, management, conservation, and protection of fish 
and wildlife resources ...” 16 U.S.C. 742f(a)(4) and “... for the benefit of the United States 
Fish and Wildlife Service, in performing its activities and services. Such acceptance may 
be subject to the terms of any restrictive or affirmative covenant, or condition of servitude 
...” 16 U.S.C. 742f(b)(1) (Fish and Wildlife Act of 1956). 

“...the conservation of wetlands...in order to maintain the public benefits they provide and 
to help fulfill international obligations contained in various migratory bird treaties and 
conventions...” Public Law 99-645 (100 Stat. 3582), approved November 10, 1986 
(Emergency Wetlands Resources Act of 1986). 

“...protection, restoration, and management of wetland ecosystems...” and “…acquisition of 
wetlands to implement the North American Waterfowl Management Plan 16 U.S.C. 4401-
4412 (North American Wetland Conservation Act of 1989).  

National Wildlife Refuge System Mission: “To administer a national network of lands and 
waters for the conservation, management, and where appropriate, restoration of the fish, 
wildlife, and plant resources and their habitats within the United States for the benefit of 
present and future generations of Americans.” (National Wildlife Refuge System 
Administration Act of 1966, as amended [16 U.S.C. 668dd-ee]). 

Description of Use: Hunting is identified in the National Wildlife Refuge System 
Improvement Act of 1997 (16 U.S.C. 668dd-ee) as a priority use for refuges when it is 
compatible with the refuge purposes and mission of the Refuge System. As a result, the 
Service is evaluating the proposal to allow waterfowl, coot, common moorhen, pheasant, and 
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snipe hunting on a portion of 1680 fee title acres of the Llano Seco Unit of the North Central 
Valley Wildlife Management Area (NCVWMA). The Proposed Action was analyzed in the 
Draft Comprehensive Conservation Plan (CCP) and Environmental Assessment (EA) 
(USFWS 2013), which is incorporated by reference, evaluates the proposed use. The guiding 
principles of the Refuge System’s hunting programs (Service Manual 605 FW 2) are to:  

1. Manage wildlife populations consistent with Refuge System-specific management 
plans approved after 1997 and, to the extent practicable, State fish and wildlife 
conservation plans;  

2. Promote visitor understanding of and increase visitor appreciation for America’s 
natural resources;  

3. Provide opportunities for quality recreational and educational experiences 
consistent with criteria describing quality found in 605 FW 1.6;  

4. Encourage participation in this tradition deeply rooted in America’s natural 
heritage and conservation history; and  

5. Minimize conflicts with visitors participating in other compatible wildlife-
dependent recreational activities.  

 
Hunting could be permitted in accordance with State and Federal regulations and seasons 
(Table 1 gives an example of annual State hunt seasons for areas within the Refuges and 
WMAs) to ensure that it will not interfere with the conservation of fish and wildlife and their 
habitats. Therefore, the sport hunting of migratory birds and upland game birds on the Llano 
Seco Unit could be in compliance with State regulations and seasons, the National Wildlife 
Refuge System Administration Act of 1966 as amended by the National Wildlife Refuge 
System Improvement Act of 1997 (16 U.S.C. 668dd-ee), and the Refuge Recreation Act of 1962 
(16 U.S.C. 460k). 

Table 1. Balance of the State, Hunting Season Bag Limit Summary for 2014-2015 

Species Dates Daily Bag Limits 
Waterfowl – Ducks Fourth Saturday in October 

extending for 100 consecutive days 
Up to 7 ducks; see below; possession 
triple the bag limit* 

Waterfowl – Geese October - concurrent with duck 
season EXCEPT in Sacramento 
Valley (West) Special Management 
Area where the white-fronted goose 
season will be open from the last 
Saturday in October through 
December 21 

Up to 25 geese which may include 
up to 15 white geese and 10 dark 
geese; possession triple the bag 
limit** 

American Coot and Common 
Moorhen 

October - concurrent with duck 
season  

25/day, 25 in possession, either all of 
one species or a mixture of these 
species 

Snipe October 16- January 25  8/day; possession double the bag 
limit 

Pheasants – General Second Saturday in November 
extending for 44 days 

2 – males first two days; 3 males 
thereafter; possession double the 
bag limit 

*Duck Bag Limits: 7 ducks/ but not more than 2 hen mallards, 2 pintail (either sex), 2 redhead (either sex), 3 scaup 
(either sex), 1 canvasback (either sex). 

**In the Sacramento Valley (West) Special Management Area the daily bag limit is only 3 white-fronted geese. 
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A hunting program could be administered by the Service in cooperation with the California 
Department of Fish and Wildlife (CDFW). The Service manages the Refuges’ land, habitat 
and facilities; and the CDFG selects and processes the Refuge hunters and operates the check 
stations. A valid California hunting license, including appropriate stamps, is required for 
taking any bird. Entry permits are issued at the check stations, which are used to track daily 
hunter quotas, hunter refill, and bird species harvest. 

Hunting is permitted on designated portions of Sacramento, Delevan, Colusa and Sutter 
Refuges (USFWS 2009a). Hunting of waterfowl, coot, common moorhen, snipe, and pheasant 
is permitted on Saturdays, Sundays, and Wednesdays during hunting seasons established by 
the California Fish and Game Commission. Pheasants may only be hunted in the free roam 
areas, except for the Special Monday Pheasant Hunt, which is held the first Monday after the 
opening day of pheasant season. On this day, the entire hunt areas are opened to pheasant 
hunting, including the spaced blind areas.  

The Refuges have approximately 22,000 annual hunting visits, including up to 500 annual visits 
by hunters with disabilities. Hunters must report take of waterfowl and pheasants to the 
check station located at Sacramento Refuge south of Road 68, at Delevan Refuge off of Four 
Mile Road, at Colusa Refuge south of Abel Road, and at Sutter Refuge south of Hughes Road 
(Figures 11-14 in the CCP). Field checks by refuge law enforcement officers will be planned, 
conducted, and coordinated with staff and other agencies to maintain compliance with 
regulations and assess species and number harvested. Dogs will be required to be kept on a 
leash, except for hunting dogs engaged in authorized hunting activities and under the 
immediate control of a licensed hunter. 

Llano Seco Unit 
Hunting could be allowed on 325 acres within the south half of Sanctuary II Tracts 16, 18, 19 
for waterfowl and Tracts 17 for upland game birds (Table 2). 
 
Table 2. Potential hunt area acreage and hunter quotas for Llano Seco Unit. 

  Assigned Pond Area (# parties) 
Acres dry 142 

Acres flooded 183 

Total acres 325 

Number of assigned ponds 3 

Maximum adult hunter quota 24 (6) 

Wetland acres 30.5/party 

 
Availability of Resources: The following funding/annual costs (based on FY 2011 costs) would 
be required to administer and manage hunting activities as described above: 

 Annual Costs 
Printing (brochures, signs, posters, etc.) $4,000 

Law enforcement (permit compliance, access 
control, protection)  

$2,000 
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Maintenance (check stations, blinds, disking, 
mowing, etc.)  

$5,000 

Personnel services (managerial, biological, 
clerical, etc.)  

$10,000 

TOTAL $21,000 

 
Funds are not currently available to operate and maintain the hunt program. Funding could 
be acquired through the Service budget process and as a reimbursement via a cooperative 
agreement with the CDFW. To defray expenses connected with the operation and 
maintenance of the hunting program, the CDFW is authorized to charge and retain a fee from 
each adult hunter. Hunter fees are determined annually in advance of the hunting season by 
the California Fish and Game Commission. At present, the Refuge entry permit fees are: one-
day $14.75, two-day $25.45, or a season pass with a one-time, base fee of $117.85. These fees 
are adjusted annually, as required under Fish and Game Code Section 713. Holders of valid 
junior hunting licenses and non-shooters are exempt from these fees.  

Anticipated Impacts of Use: Direct effects of hunting include mortality, wounding, and 
disturbance (De Long 2002). Hunting can alter behavior (i.e. foraging time), population 
structure, and distribution patterns of wildlife (Owens 1977, Raveling 1979, White-Robinson 
1982, Thomas 1983, Bartlet 1987, Madsen 1985, and Cole and Knight 1990). There also appears 
to be an inverse relationship between the numbers of birds using an area and hunting intensity 
(DeLong 2002). In Connecticut, lesser scaup were observed to forage less in areas that were 
heavily hunted (Cronan 1957). In California, the numbers of northern pintails on Sacramento 
Refuge non-hunt areas increased after the first week of hunting and remained high until the 
season was over in early January (Heitmeyer and Raveling 1988). Following the close of the 
hunting season, ducks generally increased their use of the hunt area; however, use was lower 
than before the hunting season began. Human disturbance associated with hunting includes 
loud noises and rapid movements, such as those produced by shotguns and boats powered by 
outboard motors. This disturbance, especially when repeated over a period of time, compels 
waterfowl to change food habits, feed only at night, lose weight, or desert feeding areas 
(Madsen 1995, Wolder 1993). 

These impacts can be reduced by the presence of adjacent sanctuary areas where hunting 
does not occur, and birds can feed and rest relatively undisturbed. Sanctuaries or non-hunt 
areas have been identified as the most common solution to disturbance problems caused from 
hunting (Havera et. al 1992). Prolonged and extensive disturbances may cause large numbers 
of waterfowl to leave disturbed areas and migrate elsewhere (Madsen 1995, Paulus 1984). In 
Denmark, hunting disturbance effects were experimentally tested by establishing two 
sanctuaries (Madsen 1995). Over a 5-year period, these sanctuaries became two of the most 
important staging areas for coastal waterfowl. Numbers of dabbling ducks and geese 
increased 4 to 20 fold within the sanctuary (Madsen 1995). Thus, sanctuary and non-hunt areas 
are very important to minimize disturbance to waterfowl populations to ensure their continued 
use of the Refuges. The Service will continue to provide inviolate sanctuary for wildlife on 
portions of the Llano Seco Unit of the NCVWMA. 

Intermittent hunting can be a means of minimizing disturbance, especially if rest periods in 
between hunting events are weeks rather than days (Fox and Madsen 1997). It is common for 
Refuges to manage hunt programs with non-hunt days. At Sacramento Refuge, 3-16 percent of 
pintails were located on hunted units during non-hunt days, but were almost entirely absent in 
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those same units on hunt days (Wolder 1993). In addition, northern pintails, American wigeon, 
and northern shovelers decreased time spent feeding on days when hunting occurred on public 
shooting areas, as compared to non-hunt days (Heitmeyer and Raveling 1988). The 
intermittent hunting program of three hunt days per week at Sacramento Refuge resulted in 
lower pintail densities on hunt areas during non-hunt days than non-hunt areas (Wolder 1993). 
However, intermittent hunting may not always greatly reduce hunting impacts.  

Biological conflicts will be minimized by following proper zoning and regulations. Refuge 
seasons will be designated to minimize negative impacts to wildlife.  

Conflicts between hunting and other public uses could be minimized by the following:  
1. Physically separate non-hunting and hunting acres to spatially divide the activities. 
2. Limit hunting the days on which could occur during hunting seasons established by the 

California Fish and Game Commission.  
3. Limit the days when other Refuge visitors would be allowed in the hunt area to non-

hunt days. 
4. Maintain boundary and hunting area signs to clearly define the designated hunting 

areas. 
5. Allow vehicle traffic only on designated parking areas. 
6. Parking areas will be signed and gated to allow only pedestrian access. 
7. The hunting program will be highly regulated and managed in strict accordance with 

all applicable Federal laws (Code of Federal Regulations, Title 50 subchapter C) and to 
the extent practicable, consistent with applicable State laws.  

8. Field checks by refuge law enforcement officers will be planned and coordinated with 
staff and other agencies to maintain compliance with regulations and assess species 
and number harvested. 

9. Provide information about the Refuges’ hunting program through signs, kiosks, 
brochures, and Complex’s website (http://sacramentovalleyrefuges.fws.gov). 

10. No camping or tents are allowed on the Refuges. 
 

Due to the small size of the area available to hunting and the surrounding waterfowl hunting 
on State and private lands, wildlife populations on the Llano Seco Unit would not be able to 
sustain hunting and support other wildlife-dependent priority uses. By its very nature, 
hunting has very few positive effects on the target species while the activity is occurring. 
Furthermore, hunting opportunities are provided on Sacramento, Delevan, Colusa, and Sutter 
Refuges and several State-owned WMAs to provide visitors of all ages an opportunity to enjoy 
wildlife-dependent recreation.  

Of key concern is to offer a safe and quality program and to ensure adverse impacts remain at 
an acceptable level. The Service believes that there will be significant conflicts between 
hunters and the other wildlife-dependent recreational uses. The uses would be occurring on 
the same area at the same time. The hunting program cannot be designed to avoid or minimize 
impacts anticipated to WMA resources and WMA visitors.  

Section 7 consultations with USFWS and NOAA-Fisheries will be conducted on the 
implementation of the CCP for special status species or designated critical habitat on the 
WMAs including: hairy Orcutt grass, Green’s tuctoria, Hoover’s spurge, giant garter snake, 
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Sacramento winter-run ESU Chinook salmon, Central Valley spring-run ESU Chinook 
salmon, Central Valley steelhead ESU, Conservancy fairy shrimp, vernal pool fairy shrimp, 
vernal pool tadpole shrimp, Valley elderberry longhorn beetle, western yellow billed cuckoo, 
fall-run ESU Chinook salmon, late fall-run ESU Chinook salmon, and southern DPS green 
sturgeon. 

Public Review and Comment: Public review and comments will be solicited in conjunction 
with distribution of the Draft CCP/EA for the WMAs. The Service’s responses to comments 
received will be provided in an appendix to the Final CCP/EA. 

Determination:  

__X__ Use is Not Compatible 

           Use is Compatible with the Following Stipulations 

Stipulations Necessary to Ensure Compatibility:  None.  

Justification:  During the late 80’s and early 90’s a significant portion of the Llano Seco 
Rancho was protected in conservation by easement or fee title acquisition by several 
conservation groups.  Those interests acquired by the Service fell under the authority of the 
North Central Valley Wildlife Management Area.  1n 1991, a contractual Agreement was 
signed by the each of the parties holding conservation interest in the land establishing the 
Joint Management Committee (JMC).   

As part of the coordinated efforts of the JMC, an agreement was struck by the participants 
that California Department of Fish & Wildlife (CDFW) would provide public hunting 
opportunities on the CDFW-owned Llano Seco unit of the Upper Butte Basin Wildlife 
Management Area. Hunting continues to be allowed and managed by CDFW on that unit of 
the UBBWMA. The Service would provide wildlife sanctuary and other types of “non-
consumptive” recreational opportunities including wildlife observation, photography, 
interpretation, and educational programs. Both State and Federal programs have been in 
place for more than a decade and continue to provide high quality public use opportunities. 

The original members included the Service, CDFW, The Nature Conservancy and Parrott 
Investment Company. The purpose of the JMC was to allow the parties to coordinate activities 
in a manner to meet their conservation, resource management, outdoor recreation and habitat 
preservation goals and objectives.  The Agreement also addresses issues related to water 
delivery, infrastructure maintenance, access, public use, drainage, etc.  

To facilitate coordination and communications between the parties on management activities, 
budgets, and restoration work, the Agreement requires, at a minimum, an annual meeting to 
be held with at least one representative designated by the signatory members. Issues typically 
discussed at these meetings includes, but are not limited to proposed improvements, planting 
programs, water needs, and any other major activity that could affect other members. 

The Llano Seco Unit currently offers some of the best wildlife viewing and photography 
opportunities in the area.  Although hunting is considered a wildlife dependent recreational 
activity, in light of the relatively small area available for this use and the highly disruptive 
nature of this activity, hunting is not compatible on the Llano Seco Unit of the NCVWMA. 
Hunting would have a negative impact on other Refuge visitor experiences by dispersing 
wildlife that other visitors have come to view and photograph. Instead, it is proposed that 
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hunting remains closed on the Llano Seco Unit and other wildlife dependent forms of 
recreation continue. 

Mandatory Re-Evaluation Date:  Provide month and year for allowed uses only. 

   X        Mandatory 15-year Re-Evaluation (for priority public uses) 

_____ Mandatory 10-year Re-Evaluation (for all uses other than priority public uses) 

NEPA Compliance for Refuge Use Decision: (check one below) 

_____  Categorical Exclusion without Environmental Action Statement 

_____ Categorical Exclusion and Environmental Action Statement 

   X         Environmental Assessment and Finding of No Significant Impact 

_____     Environmental Impact Statement and Record of Decision 
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Appendix C. Conservation Easements in the  
Wildlife Management Areas 

Table C-1. Service Conservation Easements and Service-Owned Lands in the Butte Sink WMA1  

Tract Number County Acquisition Date Fee Title Acres Easement Acres 
320 C Sutter 1980 0 360 

341 C Sutter 1980 0 279.43 

341 Sutter 1980 439.98 0 

341a Sutter 1988 75 0 

332 C Sutter 1984 0 39 

334.1 C Sutter 1984 0 16.3 

334.2 C Sutter 1984 0 46.3 

339 C Sutter 1984 0 74 

347 C Sutter 1985 0 160.15 

312 C Butte 1985 0 39 

316 C Butte 1985 0 227.98 

324 C Sutter 1985 0 380.5 

325 C Sutter 1985 0 600 

310 C Butte 1986 0 260 

319 C Butte 1986 0 720 

319.1 C Butte 1986 0 1,082.44 

336 C Sutter 1986 0 99 

339.1 C Sutter 1986 0 109 

343 Sutter 1986 217.88 0 

349 C Butte 1986 0 218 

354 C Sutter 1986 0 160.22 

322 C Sutter 1986 0 598 

327 C Sutter 1987 0 120 

327.19 C Butte 1987 0 119 

331 C Sutter 1987 0 98.31 

328 C Sutter 1988 0 1,005 

351 C Butte 1988 0 317.62 

356 C Sutter 1988 0 75 

356.19 C Butte 1988 0 40 

357 C Butte 1988 0 110 

329 C Sutter 1989 0 253 

317 C Butte 1991 0 75 

321 C Sutter 1992 0 673.8 
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Tract Number County Acquisition Date Fee Title Acres Easement Acres 
326 C Sutter 1993 0 200 

334.3 C Sutter 1993 0 96.02 

340 C Colusa 1993 0 950 
351.1 C Butte 1994 0 633.57 

TOTALS1   732.86 10,235.64 
1 Acreage totals in the CCP and supporting appendices may vary slightly from Appendix C depending upon 
the date the data was acquired during the development of the CCP.  

 

Table C-2. Service Conservation Easements in the Willow Creek-Lurline WMA1  

Tract Number County Acquisition Date Easement Acres 
22 C Glenn 1985 32 

52 C Colusa 1985 16.2 

53 C Colusa 1985 8.2 

64 C Colusa 1985 135.5 

66 C Colusa 1985 27 

235.1 C Colusa 1985 63 

235.2 C Colusa 1985 59.1 

235.3 C Colusa 1985 49 

240 C Colusa 1985 153.11 

18 C Glenn 1986 20.7 

20 C Glenn 1986 59 

26 C Glenn 1986 31.6 

27 C Colusa 1986 11.8 

27.1 C Glenn 1986 12.7 

28 C Glenn 1986 75.96 

34 C Colusa 1986 43.5 

36 C Colusa 1986 25 

37 C Colusa 1986 36.5 

39 C Colusa 1986 31.7 

42 C Colusa 1986 32.2 

44 C Colusa 1986 17.7 

45 C Colusa 1986 17.3 

47 C Colusa 1986 34.2 

55 C Colusa 1986 83.3 

62 C Colusa 1986 30.2 

65 C Colusa 1986 9.8 

67 C Colusa 1986 70.7 
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Tract Number County Acquisition Date Easement Acres 
223 C Colusa 1986 64.57 

228 C Colusa 1986 59 

229 C Colusa 1986 59 

237 C Colusa 1986 319 

238 C Colusa 1986 224.72 

21 C Glenn 1987 66.4 

25 C Glenn 1987 256.6 

32 C Glenn 1987 40.5 

41 C Colusa 1987 26.1 

49 C Colusa 1987 27.4 
58 C Colusa 1987 19 
79 C Colusa 1987 48.7 
84 C Colusa 1987 30.4 
88 C Colusa 1987 16.8 
97 C Colusa 1987 14 

112 C Colusa 1987 184.6 
221 C Colusa 1987 121.35 
225 C Colusa 1987 119 
226 C Colusa 1987 161 
239 C Colusa 1987 125.23 
46 C Colusa 1988 22.7 
71 C Colusa 1988 134.2 
77 C Colusa 1988 84.6 
80 C Colusa 1988 55.3 
81 C Colusa 1988 34.4 
86 C Colusa 1988 74.1 
87 C Colusa 1988 40.2 
98 C Colusa 1988 63.43 

101 C Colusa 1988 78 
103 C Colusa 1988 40.52 
107 C Colusa 1988 11.8 
111 C Colusa 1988 100 
116 C Colusa 1988 30.5 
117 C Colusa 1988 25 
118 C Colusa 1988 85.6 
122 C Colusa 1988 38.54 
211 C Colusa 1988 79 
224 C Colusa 1988 24.10 
70 C Colusa 1989 28.4 
72 C Colusa 1989 82.3 
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Tract Number County Acquisition Date Easement Acres 
76 C Colusa 1989 84.36 
94 C Colusa 1989 27.33 

115 C Colusa 1989 57.8 
233 C Colusa 1989 92 
35 C Colusa 1991 31.8 
12 C Glenn 1992 135 
59 C Colusa 1993 18.1 
54 C Colusa 1994 59.7 
82 C Colusa 1995 253.03 

82.1 C Colusa 1996 26.45 
56 C Colusa 1997 209.45 

217 C Colusa 1997 50 
222 C Colusa 1997 119.45 
68 C Colusa 2005 19.5 

232 C Colusa 2005 79.5 
14 C Glenn 2007 100 

215 C Colusa 2009 120.2 
243 C Colusa 2011 13.8 

243.1 C Colusa 2011 0.3 
83 C Colusa 2012 63.31 

TOTAL1    5,864.11 
1 Acreage totals are approximate and change over time with new acquisitions. WMA acquisitions occurred 
during the development of the CCP; therefore, acreage totals in the CCP and supporting appendices may 
differ from those provided in Appendix C. 

 

Table C-3. Service Conservation Easements and Service-Owned Lands in the North Central Valley 
WMA1  

Tract Number County Acquisition Date Fee Title Acres Easement Acres 
465 Butte 1991 1,731.83 0 

465.2 C Butte 1991 0 3,489.5 

465.1 C Butte 1991 0 1,905.08 

410 C Butte 1993 0 287.77 

412 C Glenn 1994 0 459.62 

413 C Butte 1994 0 80.94 

421 C Glenn 1995 0 143 

2022 Colusa 1996 18.5 0 

2112 Colusa 1996 448.83 0 

416 C Yolo 1996 0 122.43 

417 C Yolo 1996 0 851.93 
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418 C Yolo 1996 0 159 

419 C Yolo 1996 0 479 

423 C Yolo 1996 0 119 

426 C Sutter 1997 0 224.21 

428 C Colusa 1997 0 558.84 

430 C Butte 1997 0 215.16 

429 C Yolo 1998 0 2,494.67 

427 C Yolo 1998 0 190.89 

429 C Yolo 1998 0 43.99 

439 C Glenn 2001 0 113.31 

2122 Colusa 2002 119.3 0 

436 C  Yolo 2003 0 68.79 

438 C Colusa 2004 0 110.49 

441 C Colusa 2004 0 585.95 

441.1 C Sutter 2004 0 8.0 

442 C Butte 2005 0 219 

443 C Sutter 2005 0 293.44 

2162 Colusa 2006 58.97 0 

446 C Sutter 2006 0 45 

447 C Yolo 2006 0 100.1 

449 C Sutter 2006 0 312.6 

445 C Sutter 2007 0 794.8 

4513 Colusa 2009 387.68 0 

452 C Glenn 2009 0 332.5 

452.1 C  Glenn 2010 0 125.8 

453 C Sutter 2008 0 107.2 

454 C Butte 2010 0 38 

TOTALS1   2,765.11 15,080.01 
1 Acreage totals are approximate and change over time with new acquisitions. WMA acquisitions occurred 
during the development of the CCP; therefore, acreage totals in the CCP and supporting appendices may 
differ from those provided in Appendix C.  

2 Tracts 202, 211, 212, 216 are Service-owned parcels of the North Central Valley WMA that were previously 
addressed in the Sacramento, Delevan, Colusa, and Sutter NWRs Final CCP/EA (USFWS 2009). These 
four parcels (645.6 acres) are adjacent to Colusa NWR and are administered as part of the Refuge. 

3 Tract 451 is Service-owned land of the North Central Valley WMA. This parcel (387.68 acres) is adjacent to 
Colusa NWR; will be addressed in an amendment to the Sacramento, Delevan, Colusa, and Sutter National 
Wildlife Refuges (NWR) Final CCP (USFWS 2009); and will be managed as part of the Colusa NWR. 
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U. S Fish and Wildlife Service 

Sacramento Valley Easement Guidelines 
 
The U. S. Fish and Wildlife Service (FWS) appreciate your continuing cooperation in helping to 
ensure that the important goals of the waterfowl habitat easement program are achieved.  In 
order to facilitate this process, the following guidelines have been developed by the FWS to assist 
landowners and FWS employees in working together towards meeting their respective 
obligations.  The guidelines cover two categories of landowner activities: 
 
A) Activities which are consistent with the purpose of the easement and therefore do not 

require consultation with the FWS, and 
 
B) Activities which, by their very nature or if carried out improperly, could adversely affect 

the wetland character and migratory bird use of the easement lands. 
 
Those activities under B require the prior permission of the FWS.  In some instances, a written 
permit application may be required. 
 
A. Consistent Activities 
 
The property owner retains numerous rights over the lands held under easement.  These rights 
encompass all uses of the easement lands that are consistent with the maintenance of the lands as 
waterfowl habitat.  Such uses include: 
 
1. hunting and operation of a hunting club; 
 
2. building, relocating or renovating hunting blinds; 
 
3. maintenance of existing facilities and structures (including water control structures); 
 
4. irrigating vegetation; 
 
5. planting trees and vegetation found on the current approved plant list; 
 
6. removing trees and vegetation that encroach into open marsh and interfere with the use of 

the easement lands as waterfowl habitat (includes mowing and discing of vegetation); 
 
7. livestock grazing; 
 
The activities listed above are often the major factors influencing waterfowl use of wetland 
properties.  So long as they are conducted in a manner consistent with the maintenance of 
easement lands as waterfowl habitat, no consultation with the FWS is required.  If a landowner 
would like technical assistance with these management activities it can be provided by the FWS 
free of charge.  
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B.        Activities Requiring Prior Consent  
 
The following management activities, by their very nature, or if carried out improperly, could adversely 
affect the wetland character and ultimately the migratory bird use of your property.  They include: 
 
1. dike or levee construction; 
 
2. dike or levee relocation or removal; 
 
3. road construction; 
 
4. ditch construction or relocation; 
 
5. island construction; 
 
6. any project (other than those listed under heading A) that will involve the mechanical movement of 

earth; 
 
7. permanent removal of an existing water control structure; 
 
8. installation of a new water control structure where none existed previously;  
 
9. any action involving the transfer of water rights from the easement lands or that adversely affects 

water availability or continued water deliveries to the easement lands; 
 
10. planting trees and vegetation not included on the current approved plant list; and  
 
11. any third party action involving items 1 through 10 above. 
 
To ensure that Category B activities are conducted in a manner that is either neutral or beneficial to 
waterfowl habitat and are consistent with the terms of the easement, landowners must consult with and 
obtain the permission from the FWS before these types of projects are initiated.  To assist the landowner 
with the planning and implementation of such projects, the FWS will work closely with the landowner or 
their representative to ensure that the work will meet both the landowner’s needs and the legal 
requirements of the grant of easement.  The purpose of the above guidelines is to assure that, through the 
cooperation of the easement landowner and FWS personnel, current levels of waterfowl habitat quality and 
quantity are maintained or enhanced while beneficial use of the waterfowl resource by the landowner 
continues. 
 
All requests for consultation or technical assistance should be directed to: 
 
 Easement Program Manager 
 U.S. Fish and Wildlife Service 

 Sacramento NWRC 
 752 County Road 99W  
 Willows, CA 95988 
 (530) 934-2801 
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RECORDING REQUESTED BY AND WHEN RECORDED 
MAIL TO: U.S. Fish and Wildlife Service 
R8 - Pacific Southwest Region (psa) 
2800 Cottage Way, W-1832 
Sacramento, California 95825-0509 
 
 
 UNITED STATES DEPARTMENT OF THE INTERIOR 
 U.S. FISH AND WILDLIFE SERVICE 
 
 GRANT OF EASEMENT 
  
 

GRANT OF EASEMENT, made between ____________________________ 
hereinafter referred to as Grantor, and the UNITED STATES OF AMERICA and its assigns, hereinafter 
referred to as Grantee, 
 

WHEREAS the Migratory Bird Conservation Act of February 18, 1929, (16 U.S.C. 715 et 
seq), as amended, and since August 1, 1958, authorizes the Secretary of the Interior to acquire certain 
lands or interests therein for waterfowl habitat; 

AND ALSO WHEREAS, the easement interest rights in the following described lands are 
being acquired for administration by the Secretary of the Interior (Secretary) through the United States 
Fish and Wildlife Service, and the use, occupation and operation of the reservations retained herein shall 
be subordinate to and subject to such rules and regulations as may be prescribed by the Secretary 
governing the use, occupation, protection and administration of units of the National Wildlife Refuge 
System under and in compliance with provisions of Section 6 of the Migratory Bird Conservation Act of 
February 18, 1929 (45 Stat. 1222), as amended by Section 301 of the Refuge Revenue Sharing Act of 
June 15, 1935, (49 Stat. 381).   

NOW THEREFORE, for and in consideration of                           , the Grantor hereby grants to 
the UNITED STATES OF AMERICA, Grantee, a perpetual conservation easement for the maintenance 
and use of the land and waters described below (hereinafter referred to as "Easement Lands" and 
"Easement Waters") for the management of migratory birds on the terms and conditions stated herein.  
There is included in this Grant of Easement a right of access by designated representatives of the U.S. 
Fish and Wildlife Service over any and all Easement Lands and those lands described as excluded from 
the Easement Lands described below, for the limited purposes of entering the Easement Lands to verify 
compliance by the Grantor with the terms and conditions of this easement and exercising Grantee's rights 
under this Grant of Easement.  Said lands contain               acres, more or less, all being located in                
County, State of California, and more particularly described at Exhibit A. 

 
1.  There are excepted and reserved from this Grant of Easement all minerals, including gas, oil, and 

other hydrocarbon substances, underlying the Easement Lands, and this Grant of Easement is subject to 
all existing easements and rights-of-way of record held by third parties, and to all outstanding mineral 
rights, including all oil and gas leases of record, held by third parties, including but not limited to:      

2.  The Easement Waters consist of (i) any riparian water rights appurtenant to the Easement Lands, 
(ii) any appropriative water rights to the extent those rights are appurtenant to the Easement Lands, (iii) 
any waters, the rights to which are secured under contract between the Grantor and any irrigation or water 
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district, to the extent such waters are customarily applied to the Easement Lands, and (iv) any water from 
wells that are in existence or may be constructed in the future on the Easement Lands or on those lands 
described as excepted from the Easement Lands in the legal description but which are capable of being 
used by the Grantor to maintain the Easement Lands in a flooded condition.  The Easement Waters are 
limited to the amount of Grantor's water reasonably required to maintain the Easement Lands in a flooded 
condition to the elevation not to exceed the historical fall and winter seasonal level.   

3.  (a) Grantor shall not (i) alter the existing topography of the Easement Lands, except as provided 
in Section 4, below, (ii)  cultivate agricultural crops on the Easement Lands, (iii) otherwise alter or use or 
permit the use by third parties of the Easement Lands for any purpose, including the exploration or 
development of any reserved minerals, or (iv) place any structures on the Easement Lands other than 
hunting blinds without the prior written authorization of Grantee given through the Fish and Wildlife 
Service, as provided in Section 4, below.  Such authorization will only be given if the Secretary or her 
designated representative determines that the proposed activity will not change the character of the 
Easement Lands or adversely affect the use of the Easement Lands as waterfowl habitat suitable for 
migratory birds. 

(b)  Grantor and Grantee agree that the exploration, development, and production of reserved oil and 
gas deposits by Grantor or authorized third parties shall be considered compatible with maintenance and 
use of the Easement Lands and Waters for the management of migratory birds and shall be authorized by 
the Fish and Wildlife Service provided (i) all exploration and development operations and, in particular, 
all drilling and workover activities, are conducted after June 1st and prior to September 1st of each year 
and (ii) Grantee, through the Fish and Wildlife Service, shall have the right to approve the locations and 
methods of all proposed exploration, development and production operations to insure such operations are 
carried out in a manner that is compatible with protection of Grantee's easement interest. 

4.  The provisions of Paragraph 3 hereof shall not prohibit hunting or operation of a hunting club on 
the Easement Lands and such use shall be deemed to be consistent with maintenance of the Easement 
Lands as waterfowl habitat so long as such use is in accordance with all applicable state and federal laws 
and regulations regulating hunting on privately owned lands.  In this connection, Grantor may take such 
actions as they may deem appropriate to improve the Easement Lands as waterfowl habitat and to 
facilitate the operation of any hunting club on the Easement Lands, including building or relocating 
blinds, excavating channels to blinds, irrigating vegetation, fertilizing, planting native trees and wetland 
vegetation, provided that such trees and vegetation are included on the Plants Approved for Introduction 
onto U. S. Fish and Wildlife Service Conservation Easement Lands in the Sacramento Valley described in 
Exhibit B attached to and incorporated herein by reference, removing trees and vegetation to the extent 
they encroach on the open marsh and interfere with the use of the Easement Lands as waterfowl habitat, 
and removing brush to the extent it encroaches on dikes and impedes access thereto for hunting and 
maintenance purposes. 

5. Grantor is not obligated to take any action or to incur any expense related to the maintenance 
or restoration of the Easement Lands as waterfowl habitat.  Nor is Grantor obligated to apply water to the 
Easement Lands or to maintain, repair, or construct any water distribution facilities to serve the Easement 
Lands.  However, in any year that Grantor does not flood the Easement Lands in the customary manner to 
their historical hunting season level, Grantee shall have, at its sole discretion, the nonexclusive right and 
option, but not the obligation, to flood the Easement Lands from October 15th through March first of the 
following year.  In this connection, Grantee shall have, at its sole discretion, the right and option, but not 
the obligation, to use any and all of the Easement Waters that Grantee deems suitable for waterfowl 
habitat purposes and to place on the Easement Lands and convey through Grantor’s water distribution 
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facilities any other waters Grantee may acquire or have available to it.  In connection with any flooding 
done by Grantee pursuant to this paragraph, (i) Grantee shall have the right to make full use of Grantor’s 
water distribution facilities, including both existing facilities and any facilities constructed in the future 
and including all water wells and pumps, to the extent those facilities are capable of serving the Easement 
Lands, on the condition that Grantee shall pay the expenses of operating Grantor’s pumps, exclusive of 
maintenance costs, during any period of such use by Grantee, and (ii) Grantor shall pay any taxes, 
assessments, or other charges, excluding actual water costs, due to any water or irrigation district on 
account of the use by Grantee of Easement Water supplied by such district. 

6.  Grantor shall not grant any additional easements, rights-of-way, or other interests in the 
Easement Lands, other than a fee or leasehold interest, or grant or otherwise transfer to any other person 
or entity or to other lands or otherwise abandon or relinquish any Easement Waters without the prior 
written authorization of Grantee given through the U.S. Fish and Wildlife Service.  Such authorization 
will be given unless the Secretary or her designated representative determines that the proposed interest or 
transfer will interfere with the use of the Easement Lands as waterfowl habitat suitable for migratory birds 
or interfere with the availability of Easement Waters for the Easement Lands.  This paragraph shall not 
prohibit the transfer of a fee title or leasehold interest in the Easement Lands that is subject to the terms of 
this Grant of Easement. 

7.  Upon acceptance of this Grant, the easement interest acquired by the United States shall become 
a component part of the National Wildlife Refuge System and shall be subject to those laws and 
regulations pertaining to the National Wildlife Refuge System that are applicable to the easement interests 
being acquired.  Violation of those applicable laws and regulations may subject the violator to civil and/or 
criminal penalties.  Laws and regulations that regulate conduct that does not affect the property interests 
conveyed to the United States through this Grant of Easement are not applicable.  For example, 
regulations controlling hunting and fishing or any public use are not applicable since these rights have not 
been conveyed. 

8.  This Grant of Easement shall be binding upon, and shall inure to the benefit of, the Grantor, his 
successors and assigns and Grantee and its assigns. 

9.  THIS GRANT IS MADE SUBJECT TO existing rights of way, of record or in use, for roads, 
pipelines, ditches, canals, conduits, telephone and electrical transmission lines, on, over and across said 
premises;   

ALSO SUBJECT TO all covenants, terms and conditions, restrictions, drainage rights, agreements 
and permits of record or in use, and all outstanding mineral rights, including oil and gas leases of record, 
exceptions and reservations of record as of the date of recording herein. 

10.  This Grant of Easement does not encompass or purchase any restoration rights and imposes no 
other obligations or restrictions on the Grantor and neither he nor his successors, nor any other person or 
entity claiming under him, shall be in any way restricted from using all of the subject lands in the 
customary manner except as provided herein. 

11. THIS GRANT is made in compliance with Sutter County Resolution No. 85-84, passed  July 30, 
1985,  and shall not otherwise limit the control and management over resident wildlife species vested 
under law in the California Fish and Game Commission and the Department of Fish and Game. 
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IN WITNESS WHEREOF, the Grantor has hereunto set his hand as of this             day of                 , 
2006 as above written. 

 

 

                                                                         L.S. 
Landowner Signature 
 

 

 CERTIFICATE OF ACCEPTANCE 
 State of California Government Code Section 27281 
 

 This is to certify that the Secretary of the Interior, acting by and through her authorized 
representative, the  Realty Division Chief for the U.S. Fish and Wildlife Service’s Pacific Southwest 
Region, hereby accepts on behalf of the UNITED STATES OF AMERICA, the real property described in 
the within Grant of Easement and consents of recordation thereof. 

 

_______________________                                        ___________________________ 
Date    Realty Officer 

 U.S. Fish and Wildlife Service 
 
 

ACKNOWLEDGMENT 

STATE OF__________________     
                                                        } ss 
COUNTY OF_________________  

 

On                                    , 2006 before me,                                        , PERSONALLY appeared, 
personally known to me or proved to me on the basis of satisfactory evidence to be the persons whose 
name is subscribed to the within instrument and acknowledged to me that he executed the same in his 
capacity, and that by his signature on the instrument, the person, or the entity upon behalf of which the 
person acted, executed the instrument. 

WITNESS my hand and official seal. 

                                                      (SEAL)   

 

Signature  ___________________________                                                                                  

                 Notary Public 
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EXHIBIT A 

 Legal Description and Reference Map of Easement Property 
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EXHIBIT B 
 Plants Approved for Introduction onto U. S. Fish and Wildlife Service 
 Conservation Easement Lands in the Sacramento Valley 
 
The following list contains most of the plants considered desirable for waterfowl and other wildlife on 
U.S. Fish and Wildlife Service Conservation Easements in the Sacramento Valley. This list is not 
intended to be all inclusive, and other species may be desirable under some circumstances.  Plants not on 
this list may not be introduced on the Easement Land without written permission from the U. S. Fish and 
Wildlife Service. 
 
Common Name Scientific Name 
Aquatic-floating and submergent plants: 
 
Dwarf spikerush Eleocharis parvula 
Duckweed Lemna minor 
Sago pondweed Potamogeton pectinatus 
Horned pondweed Zannichellia palustris 
 
Aquatic-emergent plants: 
 
Santa Barbara sedge Carex barbarae 
Clustered field sedge Carex praegracilis 
Tall cyperus (umbrella sedge, nut sedge)                             Cyperus eragrostis  
Burhead Echinodorous berteroi 
Pale spikerush Eleocharis palustris 
Engelmann’s spikerush                                                       Eleocharis obtusa   
Hardstem bulrush (tule) Scirpus acutus 
Alkali bulrush Scirpus robustus 
Tuberous bulrush Scirpus tuberosus 
River bulrush Scirpus fluviatilis 
Wapato, duck potato Sagittaria latifolia 
Long-lobed arrowhead Sagittaria longiloba 
Montevideo arrowhead Sagittaria montevidensis 
Broadleaf cattail Typha latifolia 
Narrowleaf cattail Typha angustifolia 
 
Moist-soil Plants: 
 
Valley redstem (red berry) Ammania coccinia 
Fathen Atriplex patula 
Prickle grass Crypsis niliaca 
Bermuda grass Cynodon dactylon 
Watergrass Echinochloa crusgalli 
Swamp Timothy Heleochloa schoenoides 
Sprangletop Leptochloa fascicularis 
Joint grass Paspalum distichum 
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Common Name Scientific Name 

Moist Soil Plants Continued:     
Nodding smartweed Polygonum lapathifolium 
Ladys-thumb smartweed Polygonum persicaria 
 
Upland Plants: 
 
Tall wheatgrass Agropyron elongatum 
Soft chess brome Bromus hordeaceus 
Red brome Bromus madritensis 
Berber orchardgrass Dactylis glomerata 
Salt grass Distichlis picata 
Blue wildrye Elymus glaucus 
Slender wheatgrass Elymus trachycaulus 
Tall fescue       Fescue arundinacea 
Meadow barley Hordeum brachyantherum 
Creeping wildrye Leymus triticoides 
Annual ryegrass Lolium multiflorum 
Birdsfoot trefoil Lotus corniculatus 
Purple needlegrass Nassella pulchra 
Annual bluegrass                                                                  Poa annua   
Harding grass Phalaris tuberosa var.stenoptera 
Perla grass Phalaris tuberosa var. hertiglumus 
Salina strawberry clover Trifolium fragiferum 
White clover Trifolium incarnatum 
Lana vetch Vicia villosa 
 
Trees, Shrubs and Vines: 
 
Box elder Acer negundo 
Coyote brush Baccharis pilularis 
Mule’s fat Baccharis salicifolia 
Buttonbush (buttonwillow) Cephalanthus occidentalis 
Oregon ash Fraxinus latifolia 
Fremont cottonwood Populus fremontii 
Western sycamore Platanus racemosa 
Valley oak Quercus lobata 
California wild rose Rosa californica 
California blackberry Rubus vitifolius 
Black willow Salix gooddingii 
Sandbar willow Salix hindsiana 
Arroyo willow Salix lasiolepis 
Blue elderberry Sambucus caerulea 
California wild grape Vitus californica 
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RECORDING REQUESTED BY AND WHEN RECORDED 
MAIL TO: U.S. Fish and Wildlife Service 
R8 - Pacific Southwest Region (psa) 
2800 Cottage Way, W-1832 
Sacramento, California 95825-0509 
 
 
 UNITED STATES DEPARTMENT OF THE INTERIOR 
 U.S. FISH AND WILDLIFE SERVICE 
 
 GRANT OF EASEMENT 
  
 

THIS GRANT OF EASEMENT, made by and between ____________________   hereinafter 
referred to as Grantor, and the UNITED STATES OF AMERICA and its assigns, hereinafter referred to 
as Grantee, 
 

WHEREAS the Migratory Bird Conservation Act of February 18, 1929, (16 U.S.C. 715 et 
seq), as amended, and since August 1, 1958, authorizes the Secretary of the Interior to acquire certain 
lands or interests therein to protect waterfowl and other migratory bird habitat; 
 

AND ALSO WHEREAS, the easement interest rights in the following described lands are 
being acquired for administration by the Secretary of the Interior (Secretary) through the United States 
Fish and Wildlife Service, and the use, occupation and operation of the reservations retained herein shall 
be subordinate to and subject to such rules and regulations as may be prescribed by the Secretary 
governing the use, occupation, protection and administration of units of the National Wildlife Refuge 
System under and in compliance with provisions of Section 6 of the Migratory Bird Conservation Act of 
February 18, 1929 (45 Stat. 1222), as amended by Section 301 of the Refuge Revenue Sharing Act of 
June 15, 1935, (49 Stat. 381).   
 

NOW THEREFORE, for and in consideration of                           , the Grantor hereby grants to 
the UNITED STATES OF AMERICA, Grantee, a perpetual conservation easement for the protection and 
maintenance of the land and waters described below (hereinafter referred to as "Easement Lands" and 
"Easement Waters") to provide productive agricultural land that supports  migratory birds on the terms 
and conditions stated herein.  There is included in this Grant of Easement a right of access by designated 
representatives of the U.S. Fish and Wildlife Service over any and all Easement Lands and those lands 
described as excepted from the Easement Lands described below, as reasonably necessary for the limited 
purposes of accessing the Easement Lands to verify compliance by the Grantor with the terms and 
conditions of this easement and exercising Grantee's rights under this Grant of Easement.  Said lands 
contain               acres, more or less, all being located in                County, State of California, and more 
particularly described at Exhibit A. 

If a survey is needed for an exclusion from Easement, the following will be added: 
 
EXCPETING THEREFROM, a               acre exclusion, more or less, as described in a survey 
completed by the U.S. Fish and Wildlife Service as tract (          ) (Exhibit B) 

 
 ALSO EXCEPTED and RESERVED from this Grant of Easement are all minerals, including gas, 
oil, and other hydrocarbon substances, underlying the Easement Lands. This Grant of Easement is 
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subject to all existing easements and rights-of-way of record held by third parties, and to all 
outstanding mineral rights, including all oil and gas leases of record, held by third parties, including 
but not limited to:     (Include here or provide as Exhibit C) 
 
 
 

PURPOSE, TERMS AND CONDITIONS 

 

1.  The primary conservation purpose of this Grant of Easement is to protect agricultural land from 
development and maintain productive agricultural lands that provide habitat and open space that benefit 
waterfowl and other migratory birds.  The Grantor and Grantee agree to conserve the resources and values 
that support this primary purpose. 

2.  Those agricultural crops that are deemed beneficial to waterfowl and migratory birds, and that 
can be grown on the Easement Lands under this Grant of Easement without prior authorization of the 
Grantee, are listed at Exhibit D (This will vary among properties but for most will include small grains 
and pasture; some easements may be purchased primarily as open space buffers and row crops and 
permanent crops may be acceptable in these cases, if authorized in writing by the Grantee).  Other 
agricultural crops may be planted under certain circumstances, but Grantor must first obtain written 
authorization from the Grantee.  Such authorization will only be given if the Grantee determines that the 
proposed agricultural crop will not adversely affect the conservation purpose of the Easement Lands.  
Unless listed as approved in Exhibit D, no permanent crops such as orchards or vineyards may be planted. 

3.  The Grantor may take such actions, as he, or his assigns, may deem appropriate to perpetuate 
productive agricultural practices on easement lands, including but not limited to cultivating, planting, 
irrigating, harvesting, post-harvest flooding, agricultural burning, disking, land leveling, fertilizing, and 
applying herbicides, pesticides, and soil amendments.  Replacement, repair, maintenance and operation of 
existing structures, wells, ditches, pipelines, levees, roads, fences and other agricultural infrastructure 
documented in the existing conditions report (Exhibit E) is also permitted without  authorization by 
Grantee. 

4.  The Grantor may not place or construct, or allow to be placed or constructed, any new structures 
(other than hunting blinds), wells, canals, pipelines, levees or roads on the Easement Lands without the 
prior written authorization of Grantee.  Such authorization will only be given if the Secretary or his desig-
nated representative, in their sole discretion, determines that the proposed activity will not adversely 
affect the conservation purpose of the Easement Lands. 

5.  The Grantor reserves the right to temporarily discontinue agricultural activities in the event that it 
becomes economically infeasible to farm Easement Lands.  During such times the Easement lands may 
lay idle in a fallow condition, supporting natural vegetation or an approved planted cover crop (Exhibit F) 
that provides upland nesting cover for migratory birds, until, at the Grantor’s discretion, agricultural 
production again becomes economical. Grantee acknowledges that temporary discontinuation of 
agricultural activities shall not be construed as reducing the conservation value of the Easement Lands as 
long as no other activities that adversely affect the value to migratory birds are undertaken.  

6.  Easement waters shall be maintained with the Easement Lands to ensure an adequate quantity of 
water exists to maintain productive agriculture that benefits waterfowl and other migratory birds.  
Easement Waters shall consist of that quantity of water available to Grantor that, prior to the date of this 
Grant of Easement and documented in the existing conditions report (Exhibit E), had been applied to the 
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Easement Lands in order to maintain historic irrigated agricultural use of the property.  The source of said 
waters shall consist of (i) any riparian water rights appurtenant to the Easement Lands, (ii) any 
appropriative water rights to the extent those rights are appurtenant to the Easement Lands, (iii) any 
waters, the rights to which are secured under contract between the Grantor and any irrigation or water 
district, to the extent such waters are customarily applied to the Easement Lands, and (iv) any water from 
wells that are in existence or may be constructed in the future on the Easement Lands or on those lands 
described as excepted from the Easement Lands in the legal description but which are capable of being 
used by the Grantor to maintain the Easement Lands as agricultural land that benefit waterfowl and other 
migratory birds. 

 
Grantor shall not grant or otherwise transfer to any other person or entity or to other lands or 

otherwise abandon or relinquish any Easement Waters without the prior written authorization of Grantee 
given through the U.S. Fish and Wildlife Service.  Such authorization will only be given if the Secretary 
or her designated representative, in their sole discretion, determines that the proposed interest or transfer 
will not interfere with the availability of Easement Waters to maintain the conservation purpose of the 
Easement Lands.  No permanent separation of Easement Waters from the Easement Lands shall be 
allowed.  

7.  For the purpose of this easement the Grantor and Grantee agree that post-harvest winter 
flooding of certain crops and fallow fields is beneficial to migratory birds, and the Grantor shall 
cooperate with Grantee to enable winter flooding when crops (rice, corn, beans, wheat, milo) or 
fallow fields conducive to winter flooding are provided on Easement Lands.  In this connection, 
the Grantor, at his own expense, shall maintain the infrastructure and ability to winter flood the 
Easement Lands.  The winter flooding cycle shall begin on November 1 and continue until 
March 1 of each cropping year. 

 
The Grantor is not obligated to winter flood Easement Lands, however, in any year that 

crops or fallow lands conducive to winter flooding are planted and Grantor does not winter flood, 
Grantee shall have, at its sole discretion, the nonexclusive right and option, but not the 
obligation, to flood these crops from November 1through March 1 of the following year.  In this 
connection, Grantee shall have, at its sole discretion, the right and option, but not the obligation, 
to actively pond rain water and or use the Easement Waters that Grantee deems suitable for 
winter flooding purposes and to place on the Easement Lands and convey through Grantor’s 
water distribution facilities any other waters Grantee may acquire or have available to it.  In 
connection with any flooding done by Grantee pursuant to this paragraph, (i) Grantee shall have 
the right to make full use of Grantor’s water distribution facilities, including both existing 
facilities and any facilities constructed in the future and including all water wells and pumps, to 
the extent those facilities are capable of serving the Easement Lands, on the condition that 
Grantee shall pay the expenses of operating Grantor’s pumps, exclusive of maintenance costs, 
during any period of such use by Grantee,  (ii) Grantee shall pay all actual water costs due to any 
water or irrigation district for Grantee’s use during such period, and (iii) Grantor shall pay any 
taxes, assessments, or other charges, excluding actual water costs, due to any water or irrigation 
district for Grantee’s use during such period. 
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8.  THIS GRANT IS MADE SUBJECT TO existing rights of way, of record or in use, for 
roads, pipelines, ditches, canals, conduits, telephone lines, electrical transmission lines, and any 
other utilities, on, over and across said premises;   
 

ALSO SUBJECT TO all covenants, terms and conditions, restrictions, drainage rights, 
agreements and permits of record or in use, and all outstanding mineral rights, including oil and 
gas leases of record, exceptions and reservations of record as of the date of recording herein. 

 
9.  Grantor shall not grant any additional easements, rights-of-way, or other interests in the 

Easement Lands, other than a fee or leasehold interest, to any other person or entity without the 
prior written authorization of Grantee given through the U.S. Fish and Wildlife Service.  Such 
authorization will be given unless the Secretary or her designated representative, in their sole 
discretion, determines that the proposed easement or interest will interfere with the conservation 
purposes of the easement lands.  This paragraph shall not prohibit the transfer of a fee title or 
leasehold interest in the Easement Lands that is subject to the terms of this Grant of Easement. 

 
10.  Grantor agrees to incorporate the terms of this Conservation Easement by reference in 

any deed or legal agreement by which the Grantor divests itself of any interest of the Easement 
Lands, including, without limitation, a leasehold interest. 

 
11.  (a) Grantor shall not conduct,  or allow a third party to conduct, exploration or 

development of any reserved mineral rights without the prior written authorization of Grantee 
given through the Fish and Wildlife Service.  Such authorization will only be given if the 
Secretary or her designated representative, in their sole discretion, determines that the proposed 
activity will not adversely affect the conservation purpose of the Easement Lands.  
 

 (b) Grantor and Grantee agree that the exploration, development, and production of 
reserved oil and gas deposits by Grantor or authorized third parties shall be deemed consistent 
with maintenance of the easement lands and will be authorized,  provided (i) all exploration and 
development operations and, in particular, all drilling and workover activities, are conducted 
after June 1st and prior to November 1st of each year; (ii) Grantee shall have the right to approve 
the locations and methods of all proposed exploration, development and production operations to 
ensure such operations are carried out in a manner that does not adversely affect the conservation 
purpose of the Easement Lands and protects the Grantee's easement interest; and (iii) actions 
acceptable to the Grantee are taken that ensure that abandonment and rehabilitation of the site to 
established standards and laws is accomplished. 

 
12.  The Grant of Easement shall not prohibit hunting or operation of a hunting club on the 

Easement Lands and such use shall be deemed to be consistent with maintenance of the 
Easement Lands as waterfowl and migratory bird habitat so long as such use is in accordance 
with all applicable state and federal laws and regulations pertaining to hunting on privately 
owned lands.  In addition, the Grantor is expressly allowed to  conduct other outdoor recreational 
pursuits that are deemed consistent with the conservation purpose of the easement, including, 
fishing, bird watching, hiking, horseback riding, and picnicking (_______[others?]).  Use of off-
road vehicles or other motorized vehicles shall be prohibited except on existing roadways; 
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excepted from this prohibition is equipment and vehicle use required to conduct routine and 
ongoing agricultural practices and activities or allowed habitat restoration and management 
actions.  

 
13.  The Grantor may restore the easement lands from agriculture to wetlands or other 

appropriate natural habitat that benefits waterfowl and other migratory birds.  In this connection, 
the Grantor must consult with and receive written authorization from Grantee prior to 
implementing any habitat restoration practices on the Easement Lands, which authorization shall 
not be unreasonably withheld by Grantee.   

 
14.  This Grant of Easement does not preclude the Grantor from selling the remaining 

farming interest to the Grantee, restoring the agricultural lands to wetlands or other appropriate 
natural habitat and permanently protecting the Easement Lands with a U.S. Fish and Wildlife 
Service Wetland Easement.  Any such transaction would follow appropriate U.S. Fish and 
Wildlife Service realty and acquisition procedures. 

 
15.  This Grant of Easement does not encompass or purchase any restoration or 

management rights and imposes no other obligations or restrictions on the Grantor and neither he 
nor his successors, nor any other person or entity claiming under him, shall be in any way 
restricted from using all of the subject lands in the customary manner except as provided herein. 

 
16.  Upon acceptance of this Grant, the easement interest acquired by the United States shall 

become a component part of the National Wildlife Refuge System and shall be subject to those 
laws and regulations pertaining to the National Wildlife Refuge System that are applicable to the 
easement interests being acquired.  Laws and regulations that regulate conduct that does not 
affect the property interests conveyed to the United States through this Grant of Easement are not 
applicable.  For example, regulations controlling hunting and fishing or any public use are not 
applicable since these rights have not been conveyed. 

 
17.  This Grant of Easement shall be binding upon, and shall inure to the benefit of, the 

Grantor, his successors and assigns and the Grantee and its assigns. 
 
18.  Grantor agrees to provide written notice to the Grantee of the intent to sell any or all fee 

interest in the subject property 30 days prior to the date of such sale.  Grantor further agrees, 
upon sale of the subject property, to provide the name and address of the successor to Grantee.  

 
19.  THIS GRANT is made in compliance with (county name) County Resolution No. 

(number), passed (date), and shall not otherwise limit the control and management over resident 
wildlife species vested under law in the California Fish and Game Commission and the 
Department of Fish and Game. 
 

IN WITNESS WHEREOF, the Grantor has hereunto set his hand as of this             day of 
___  , 2016 as above written. 
   



DRAFT

Appendix C____________________________________________________________________________ 

 

C-20        Butte Sink, Willow Creek-Lurline, and North Central Valley Wildlife Management Areas  
 

 

 
                                                                         L.S. 
Landowner Signature 
 
  
 
 CERTIFICATE OF ACCEPTANCE 
 State of California Government Code Section 27281 
 
 This is to certify that the Secretary of the Interior, acting by and through her authorized 
representative, the Realty Officer for the U.S. Fish and Wildlife Service’s Pacific 
SouthwestRegion, hereby accepts on behalf of the UNITED STATES OF AMERICA, the real 
property described in the within Grant of Easement and consents of recordation thereof. 

 
 
_______________________                                 ___________________________ 
Date    Realty Officer, Pacific Southwest Region 

 U.S. Fish and Wildlife Service 
 
 
 

ACKNOWLEDGMENT 
 
STATE OF__________________     
                                                        } ss 
COUNTY OF_________________  
 

 
On                                    , 2016 before me,                                        , PERSONALLY appeared                                                                  
, personally known to me or proved to me on the basis of satisfactory evidence to be the persons 
whose name is subscribed to the within instrument and acknowledged to me that he executed the 
same in his capacity, and that by his signature on the instrument, the person, or the entity upon 
behalf of which the person acted, executed the instrument. 
 
WITNESS my hand and official seal. 
 
                                                      (SEAL)   
 
Signature  ___________________________                                                                                  

         Notary Public 
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EXHIBIT A 
  

Legal Description and Reference Map of Easement Property 
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EXHIBIT B 
 

Legal Description and Survey Map of Property Excluded from the Grant of Easement  
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EXHIBIT C 
 

Rights and Interests Reserved and Excepted from the Grant of Easement 
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EXHIBIT D 
 

Agricultural Crops that are Expressly Authorized to be Grown on Easement Lands   
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EXHIBIT E 
 

Existing Conditions Report 
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EXHIBIT F 
 

Cover Crop Plants that are Authorized to be Grown on Easement Lands 
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Appendix D. Soils 
Table D-1. Soils of the Llano Seco Unit–North Central Valley Wildlife Management Area– Soil 
Survey Geographic Database (SSURGO) scale. 

Soil Series 1 Landscape 
Position 

Site Factors and 
Soil Features 

Potential Natural 
Vegetation 2  

Location 

Parrott-Vermet 
complex, 0 to 2 percent 
slopes, frequently 
flooded 

High Floodplain– 
channels 

Occasional 
deposition; very 
deep, silty textured 
soils 

Valley oak riparian 
forest, riparian-
floodplain meadow 

Angel 
Slough 

Llanoseco silty clay 
loam, 0 to 2 percent 
slopes, occasionally 
flooded 

Uplifted Flood 
Basin 

High position 
causes deposition of 
fine sediments; 
deep and very deep 
to lime-silica 
duripan, clay 
textured soils 

Valley oak woodland 
and savanna 

T1-2-4-8 

Whitecabin–Ordferry 
silty clay loams, 0 to 2 
percent slopes, 
occasionally flooded 

Uplifted Flood Plain High position 
causes deposition of 
fine sediments; 
deep and very deep 
to lime-silica 
duripan, clay 
textured soils 

Valley grassland, 
Northern claypan 
vernal pool 

T4/8-5-9.2 

Farwell silt loam, 0 to 
2 percent slopes, 
occasionally flooded 

Floodplain Occasional 
deposition; very 
deep, silty textured 
soil 

Valley grassland T2-3-6 

Arbuckle gravelly 
loam, 0 to 2 percent 
slopes 

Remnant terraces 
(mound–swale) 

Deep, loamy 
textured and 
moderately deep to 
gravelly duripan, 
fine textured soils 
weathered in place 

Valley grassland, 
Northern claypan 
vernal pool 

T3, T7.3-
7.4 

Dodgeland silty clay 
loam, 0 to 5 percent 
slopes, occasionally 
flooded 

Uplifted Flood 
Basin 

High position 
causes deposition of 
fine sediments; 
deep and very deep 
to lime-silica 
duripan, clay 
textured soils 

Valley grassland, 
Northern claypan 
vernal pool 
(wildflower pools) 
*Managed 
freshwater wetlands 
created from former 
rice fields 

T6-7.1-
7.2-9-10 

Dodgeland silty clay 
loam, 0 to 2 percent 
slopes, frequently 
flooded 

Uplifted Flood 
Basin 

Occasional 
deposition; very 
deep clay textured 
soils with organic 
layer near top of 
profile 

Valley freshwater 
marsh 

T17 

Moda Taxadjunct–
Arbuckle Complex, 0 

Remnant terraces 
(mound–swale) 

Deep, loamy 
textured and 

Valley needlegrass 
grassland, Northern 

T15 
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Soil Series 1 Landscape 
Position 

Site Factors and 
Soil Features 

Potential Natural 
Vegetation 2  

Location 

to 2 percent slopes moderately deep to 
gravelly duripan, 
fine textured soils 
weathered in place 

claypan vernal pool 

Ordferry clay, 0 to 2 
percent slopes, 
occasionally flooded 

Basin Rim Moderately deep 
and deep to lime-
silica duripan, fine 
textured soils 

Valley grassland, 
Northern claypan 
vernal pool 
*Managed 
freshwater wetlands 
created from former 
rice fields 

T13.3-
13.4-15-
17-12-
14.1-16-
18-19 

Esquon–Neerdobe 
complex, 0 to 2 percent 
slopes 

Basin Rim Moderately deep 
and deep to lime-
silica duripan, fine 
textured soils 

Valley grassland, 
Valley freshwater 
marsh 
*Managed 
freshwater wetlands 
created from former 
rice fields 

T11-13.1-
13.2 

Lofgren–Blavo 
complex, 0 to 2 percent 
slopes 

Basin Moderately deep 
and deep to lime-
silica duripan, very 
fine textured soils 

Valley grassland, 
Valley freshwater 
marsh 
*Managed 
freshwater wetlands 
created from former 
rice fields 

T12-14-
16-18-19 

1 Source: Burkett and Conlin (2006). 
2 Source: Silveira et al. (2003). 
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Table D-2.  General Soils of the Butte Sink (BS), Willow Creek-Lurline (WCL) and North Central 
Valley (NCV) Wildlife Management Areas– United States General Soil Map (STATSGO) scale.  

Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Tehama County (Gowans 1967)  
Columbia-Vina Recent alluvial 

deposits of the 
Sacramento River 
Floodplain 

Very deep, nearly 
level, moderately 
fine to moderately 
course textured 
soils 

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands 

NCV 

Maywood-Tehama Recent and older 
alluvial deposits on 
floodplains and 
terraces along 
tributaries of the 
Sacramento River 

Very deep to 
moderately deep, 
nearly level to 
gently sloping soils 

Riparian 
floodplain 
woodlands, 
savannas, herb 
and grasslands 

NCV 

Butte County (Burkett and Conlin 2006)  
Parrott-Gianella-
Farwell  

Alluvium on 
Sacramento River 
floodplains 

Very deep, nearly 
level, moderately 
well drained soils  

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands 

NCV3 

Xerorthents, 
Tailings-Gianella 

Alluvium on 
Feather River and 
Butte Creek 
floodplains and 
stream terraces 

Dredger tailings; 
Very deep, nearly 
level to steep, 
moderately well 
drained to 
somewhat 
excessively 
drained soils  

Willow scrub, 
sedges; riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands 

NCV 

Lofgren-Blavo  Alluvium in the 
Butte Basin 

Deep and 
moderately deep, 
nearly level, poorly 
drained soils  

Fresh water 
wetlands, willow 
scrub, grasslands 

NCV3 

Esquon-Neerdobe  Alluvium in the 
Butte Basin 

Deep and 
moderately deep, 
nearly level, poorly 
drained soils  

Fresh water 
wetlands, willow 
scrub, grasslands 

NCV3 

Bosquejo-Galt Alluvium in the 
northern most end 
of the Butte Basin 

Very deep and 
moderately deep, 
nearly level, 
somewhat poorly 
drained and poorly 
drained soils  

Fresh water 
wetlands, willow 
scrub, grasslands 

NCV 
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Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Gridley 
Taxadjunct-
Subaco 
Taxadjunct 

Alluvium in the 
Butte Basin and on 
low terraces 
 
 

Moderately deep, 
nearly level, 
somewhat poorly 
drained and poorly 
drained soils  

Fresh water 
wetlands, willow 
scrub, grasslands 

NCV 

Olashes Low alluvial fans 
northeast of the 
Butte Basin 

Very deep, nearly 
level, well drained 
soils; highly 
productive 

Woodlands, 
savannas, 
grasslands 

NCV 

Conejo-Almendra-
Vina 

Low alluvial fans 
northeast of the 
Butte Basin 

Very deep, nearly 
level, well drained 
soils that formed in 
alluvium; on alluvial 
fans; highly 
productive 

Woodlands, 
savannas, 
grasslands 

NCV 

Haploxerolls-
Durixerolls 

Low alluvial fans 
northeast of the 
Butte Basin 

Deep and 
moderately deep, 
nearly level, 
moderately well 
drained and 
somewhat 
poorly drained soils 
that formed in 
alluvium; highly 
productive 

Woodlands, 
savannas, 
grasslands 

NCV 

Glenn County (Begg 1968)  
Columbia Sacramento River 

Floodplain from 
Tehama County 
line to Colusa 
County line 

Deep, moderately 
well drained soils 

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands 

NCV 

Wyo-Jacinto Stony Creek young 
alluvial fans and 
stabilized wind 
deposited material 
near Orland, 
Hamilton City and 
Ord Bend 

Medium textured 
and moderately 
coarse textured, 
well drained to 
somewhat poorly 
drained soils  

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands 

NCV 

Cortina-Orland Stony Creek recent 
alluvial fans and 
floodplains, the 
largest area 
centers at Orland 

Shallow to deep, 
well drained to 
excessively drained 
soils 

Riparian 
Floodplain 
forests, 
woodlands, 
savannas, herb 
and grasslands 

NCV 
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Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Willows-Capay  Colusa Basin  from 
Willows south to 
the Colusa County 
line between the 
old stream ridge of 
Stony Creek to the 
east, and the 
intermittent 
stream fans to the 
west  

Fine textured, 
somewhat poorly 
drained and poorly 
drained soils 

Alkali meadows, 
alkali vernal pools 

NCV, WCL 

Willows-Plaza-
Castro 

Depositional area 
between the 
Sacramento River  
to the east, 
floodplain and 
alluvial fans of 
Stony Creek to the 
north and west 

Medium textured to 
fine textured, 
somewhat poorly 
drained and poorly 
drained soils 

Alkali meadows, 
alkali vernal pools, 
grasslands and 
vernal pools 

NCV 

Landlow-Stockton Butte Basin 
between Campbell 
Slough and Butte 
Creek 

Fine textured, 
somewhat poorly 
drained soils over 
lime-silica duripan 

Grasslands, vernal 
pools, freshwater 
marsh 

NCV 

Arbuckle-Kimball-
Hillgate 

Older alluvial fan 
of Stony Creek, 
extends west to the 
Sacramento River 

Well drained, 
moderately 
permeable to very 
slowly permeable 
soils over lime-silica 
duripan 

Grasslands, vernal 
pools 

NCV 

Hillgate-Arbuckle-
Artois 

Alluvial fans which 
have coalesced into 
a broad plain 
southwest of 
Orland and west of 
Artois 

Mostly well drained 
to somewhat poorly 
drained, moderately 
permeable to very 
slowly permeable 
soils  

Grasslands NCV 

Tehama-Plaza Old alluvial fans of 
Stony Creek west 
and south of 
Orland 

Deep well drained 
to somewhat poorly 
drained soils: some 
areas of Plaza soils 
with lime-silica 
duripan, and 
contain high 
amounts of salts and 
alkali  

Grasslands, vernal 
pools 

NCV 

Myers-Hillgate Coalesced alluvial 
fans at the edge of 
the western 
foothills from 
Artois to the 
Colusa County line 

Well drained, slowly 
and very slowly 
permeable soils 

Grasslands NCV 
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Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Zamora-Marvin Old floodplain of 
the Sacramento 
River on both sides 
of the River south 
of Jacinto 

Moderately fine 
textured and fine 
textured, well 
drained to 
somewhat poorly 
drained soils; some 
areas of Marvin 
soils contain high 
amounts of salts and 
alkali 

Woodlands, 
savannas near the 
river (Zamora) 
and grasslands 
near the Basin 
(Marvin) 

NCV 

Colusa County (Reed 2006)  
Vina-Moonbend-
Scribner  

Alluvial deposits on 
floodplains of the 
Sacramento River 
and west side 
streams 

Very deep, nearly 
level, moderately 
well drained, well 
drained, and poorly 
drained soils  

Woodlands, 
savannas, 
grasslands 

NCV 

Willow-Clear 
Lake-Capay  

fine textured 
alluvial deposits in 
the Colusa Basin 
and Butte Sink 

Very deep, nearly 
level, poorly drained 
and moderately 
well drained soils  

Alkali meadows, 
alkali vernal pools, 
freshwater marsh, 
grasslands vernal 
pools 

NCV, WCL 

Westfan-Mallard Alluvial fans on the 
west side of the 
Sacramento Valley 

Very deep, nearly 
level, well drained 
and somewhat 
poorly drained soils  

Grasslands NCV 

Hillgate-Arbuckle-
Corval-Corning 

Alluvial deposits on 
terraces, flood 
plains, and alluvial 
fans along the west 
side of the 
Sacramento Valley 

Very deep, nearly 
level to moderately 
sloping, well 
drained soils  
 

Grasslands NCV 

Yuba County (Lytle 1998)  
Columbia-
Holillipah-
Shanghai 

Alluvial deposits on 
the floodplains of 
the Feather, Bear, 
and Yuba Rivers 

Very deep, 
somewhat poorly 
drained or 
somewhat 
excessively drained 
soils 

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands 

NCV 

Dumps, Mine 
Tailings 

Dredged river 
rocks and cobble 
on the floodplain of 
the Yuba River 

Very deep material 
dredged from river 
channels and 
floodplains during 
gold mining and left 
in mounded, long, 
narrow tailing piles 

Sparse annual 
grasses, scattered 
willows and 
cottonwoods 

NCV 
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Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Coneho-Kilaga Alluvial deposits on 
the stream 
terraces of the 
Feather, Yuba and 
Bear Rivers, and 
Dry Creek 

Very deep, well 
drained soils; Kilaga 
soils are very deep 
or deep to a lime-
silica duripan 

Woodlands, 
savannas, 
grasslands 

NCV 

San Joaquin Alluvial deposits on 
low terraces in the 
western part of the 
county 

Moderately well 
drained, moderately 
deep to a lime-silica 
duripan over an 
iron-silica duripan 
and has a dense clay 
subsoil 

Vernal pools, 
grasslands 

NCV 

Sutter County (Lytle 1988)  
Shanghai-Nueva-
Columbia 

Alluvial deposits on 
floodplains 

Very deep, level to 
nearly level, 
somewhat poorly 
drained silt loam, 
loam, and fine sandy 
loam soils 

Riparian 
Floodplain 
forests, 
woodlands, 
savannas, herb 
and grasslands 

NCV 

Oswald-Gridley-
Subaco 

Alluvial deposits in 
the Sutter Basin 
and on the basin 
rim in the center of 
the county and 
around the Sutter 
Buttes 

Moderately deep, 
level to nearly level, 
poorly drained and 
moderately well 
drained clay and 
clay loam soils 

Freshwater 
marsh, alkali 
meadows, vernal 
pools 

NCV 

Clear Lake-Capay  Alluvial deposits in 
the Sutter Basin 
and on the basin 
rim at the western 
edge of the county, 
from the south 
boundary, north to 
the southern edge 
of the Sutter 
Buttes 

Deep and very 
deep, level to nearly 
level, poorly drained 
and moderately well 
drained clay and 
silty clay soils 

Freshwater 
marsh, alkali 
meadows, alkali 
vernal pools  

NCV, BS 

Olashes Alluvial fans 
surrounding the 
Sutter Buttes 

Very deep, nearly 
level to gently 
sloping, well 
drained sandy loam; 
mildly alkaline 

Woodlands, 
savannas, 
grasslands 

NCV 

Conejo-Tisdale Alluvial deposits on 
terraces at the 
northeastern edge 
of the county 

Moderately deep to 
very deep, level to 
nearly level, well 
drained loam and 
clay loam soils 

Woodlands, 
savannas, 
grasslands 

NCV 



Appendix D  

D-8 Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan 

Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

San Joquin-
Cometa 

Alluvial deposits on 
terraces 

Moderately deep to 
very deep, level to 
nearly level, well 
drained sandy loam 
and loam soil; 
mildly alkaline, San 
Joaquin soils with a 
lime-silica duripan 
over an iron-silica 
duripan 

Grasslands, vernal 
pools 

NCV 

Placer County, Western Part (Rogers 1980)  
Xerofluvents-
Kilaga-Romona 

Alluvial deposits  
on the floodplains 
of Coon Creek and 
Bear River, and 
the Auburn Ravine 

Nearly level, very 
deep, well drained 
to somewhat poorly 
drained soils 

Riparian 
floodplain 
woodlands 

NCV 

San Joaquin-
Cometa 

Alluvial deposits on 
terraces north of 
Auburn Ravine and 
west of Lincoln 

Undulating, 
moderately deep 
and deep, well 
drained soils that 
have a dense clay 
subsoil; San Joaquin 
soils with a lime-
silica duripan over 
an iron-silica 
duripan 

Vernal pools, 
grasslands 

NCV 

Fiddyment-
Cometa-Kaseberg 

Alluvial deposits on 
terraces south of 
Auburn Ravine and 
west of State 
Route 65 

Undulating to 
rolling, deep to 
shallow, well 
drained soils; 
Fiddyment and 
Kaseberg soils are 
underlain by 
siltstone and 
moderately deep to 
shallow over an 
iron-silica duripan 

Vernal pools, 
grasslands 

NCV 

Cometa-Ramona Alluvial deposits on 
terraces and 
occurring as 
narrow bands in 
the Lincoln and 
Roseville areas 

Undulating, deep 
and very deep, well 
drained soils 

Grasslands and 
savannas 

NCV 

Yolo County (1972)  
Yolo-Brentwood Alluvial fans Well drained, nearly 

level silt loam to 
silty clay loam soils 

Woodlands, 
savannas, 
grasslands 

NCV 
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Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan D-9 

Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Rincon-Marvin-
Tehama 

Alluvial fans and 
alluvial deposits on 
basin rims 

Well drained and 
somewhat poorly 
drained, nearly level 
silty clay loam to 
loam soils 

Savannas, 
grasslands 

NCV 

Capay-Clear Lake Alluvial deposits on 
basin rims and in 
basins 

Moderately well 
drained to poorly 
drained, nearly level 
silty clay and clay 
soils 

Grasslands, vernal 
pools, freshwater 
marsh 

NCV 

Sycamore-Tyndall Alluvial fans Somewhat poorly 
drained, nearly level 
very fine sandy 
loam to silty clay 
loam soils 

Grasslands NCV 

Sacramento Alluvial deposits in 
basins 

Poorly drained, 
nearly level silty 
clay loam and clay 
soils 

Grassland, 
freshwater marsh 

NCV 

Willows-
Pescadero 

Alluvial deposits in 
basins 

Poorly drained, 
nearly level, saline-
alkali silty clay loam 
to clay soils 

Alkali meadows, 
alkali vernal pools 

NCV 

Capay-
Sacramento 

Alluvial deposits in 
basins and in the 
Yolo Bypass 

Moderately well 
drained to poorly 
drained, nearly level 
silty clay loam to 
clay soils 

Grasslands, vernal 
pools, freshwater 
marsh 

NCV 

Solano County–Delta (Bates 1977)  
Yolo-Brentwood Alluvial fans Very deep, nearly 

level to moderately 
sloping, well 
drained loam to 
silty clay loam soils 

Woodlands, 
savannas, 
grasslands 

NCV 

Yolo-Sycamore Alluvial fans Very deep, nearly 
level, well drained 
and somewhat 
poorly drained silty 
clay loam soils 

Woodlands, 
savannas, 
grasslands 

NCV 

Rincon-Yolo Alluvial fans Very deep, nearly 
level, well drained 
loam and clay loam 
soils 

Woodlands, 
savannas, 
grasslands 

NCV 



Appendix D  

D-10 Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan 

Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Capay-Clear Lake Alluvial deposits on 
basin rims an in 
basins 

Very deep, nearly 
level to gently 
sloping, moderately 
well drained and 
poorly drained silty 
clay loams to clay 
soils 

Alkali meadows, 
alkali vernal pools, 
grasslands, vernal 
pools, freshwater 
marsh 

NCV 

Sacramento Alluvial deposits in 
basins 

Very deep, nearly 
level, poorly drained 
silty clay loam and 
clay soils 

Freshwater 
marsh, grasslands 

NCV 

Egbert-Ryde Alluvial deposits in 
basins and on 
deltas 

Very deep, nearly 
level, poorly drained 
silt loam and silty 
clay loam soils; high 
in organic matter 

Freshwater 
marsh 

NCV 

Valdez Alluvial fans and 
dredge spoil 

Very deep, nearly 
level, somewhat 
poorly drained silty 
clay loam and clay 
soils 

Grasslands NCV 

Joice-Suisun Hydrophytic plant 
remains and fine 
textured mineral 
deposits in 
estuaries  

Very deep, nearly 
level, very poorly 
drained mucks and 
peaty mucks; saline, 
very high water 
table 

Saltwater marsh NCV 

Reyes-Tamba Alluvial deposits 
and hydrophytic 
plant remains 

Very deep, nearly 
level, poorly drained 
and very poorly 
drained silty clay 
loam, silty clay, and 
muck clay soils; 
saline, high water 
table 

Saltwater marsh, 
alkali meadow 

NCV 

San Ysidro-
Antioch 

Alluvial deposits on 
terraces 

Shallow to 
moderately deep, 
nearly level to 
moderately sloping 
moderately well 
drained loam and 
sandy loam soils 

Grasslands, vernal 
pools 

NCV 

Solano-Pescadero Alluvial deposits on 
terraces and in 
basins 

Shallow, nearly 
level, somewhat 
poorly drained loam 
to clay soils 

Alkali meadow, 
alkali vernal pool 

NCV 
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Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Contra Costa County–Delta (Welch 1977)  
Brentwood-
Rincon-Zamora 

Alluvial deposits on 
valley fill, alluvial 
fans, and low 
terraces 

Very deep, nearly 
level to gently 
sloping, well 
drained clay loam 
and silty clay loam 
soils 

Woodlands, 
savannas, 
grasslands 

NCV 

Capay-Sycamore-
Brentwood 

Alluvial deposits on 
valley fill and flood 
plains 

Very deep, nearly 
level, moderately 
well drained, poorly 
drained, and well 
drained clay, silty 
clay loam, and clay 
loam soils; perched 
water table  

Vernal pools, 
grasslands, 
savannas, 
woodlands 

NCV 

Capay-Rincon Alluvial deposits on 
valley fill 

Very deep, nearly 
level to strongly 
sloping, moderately 
well drained and 
well drained clay 
loam soils 

Vernal pools, 
grasslands, 
savannas, 
woodlands 

NCV 

Clear Lake-
Cropley 

Alluvial deposits on 
valley fill and in 
coastal valley 
basins 

Very deep, nearly 
level to gently 
sloping, poorly 
drained and 
moderately well 
drained clay soil 

Freshwater 
marsh, grasslands 

NCV 

Marcuse-Solano-
Pesscadero 

Alluvial deposits on 
basin rims 

Very deep, nearly 
level, very poorly 
drained to 
somewhat poorly 
drained clay, loam, 
and clay loam soils 

Alkali meadow, 
alkali vernal pool 

NCV 

Rindge-Kingile Hydrophytic plant 
remains and fine 
textured mineral 
deposits on the 
delta 

Very deep, very 
poorly drained 
mucks 

Freshwater 
marsh 

NCV 

Sacramento-Omni Alluvial deposits on 
the delta and on 
floodplains 

Very deep, nearly 
level, poorly drained 
and very poorly 
drained clay and 
clay loam soils 

Freshwater 
marsh, 
grasslands, 
floodplain 
woodlands, willow 
scrub, grasslands 

NCV 
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D-12 Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan 

Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Joyce-Reyes Hydrophytic plant 
remains and fine 
textured mineral 
deposits in 
estuaries 

Very deep, nearly 
level, poorly drained 
saline mucks and 
silty clay soils 

Saltwater marsh 
and tidal flats 

NCV 

San Joaquin–Delta (McElhiney 1992)  
Rindge-Kingle-
Ryde 

Hydrophytic plant 
remains and 
alluvial deposits on 
the delta and on 
floodplains 

Nearly level, very 
poorly drained, 
organic soils and 
very poorly drained, 
organic, moderately 
fine textured, 
mineral soils; all of 
which are deep and 
have been partially 
drained; high water 
table 

Freshwater 
marsh 

NCV 

Peltier-Egbert Hydrophytic plant 
remains and 
alluvial deposits on 
the delta and on 
floodplains 

Nearly level, poorly 
drained, highly 
organic, moderately 
fine textured soils 
that are very deep 
and have been 
partially drained 

Freshwater 
marsh 

NCV 

Merritt-
Orangeville-
Columbia 

Alluvial deposits on 
low floodplains of 
the San Joaquin 
River and channels 
and sloughs 
adjacent to the 
Sacramento-San 
Joaquin Delta area 

Nearly level, poorly 
drained and 
somewhat poorly 
drained, moderately 
coarse textured and 
moderately fine 
textured soils that 
are very deep and 
have been partially 
drained or drained 

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands, 
willow scrub and 
freshwater marsh 

NCV 

Columbia-Vina-
Coyotecreek 

Alluvial deposits on 
high floodplains 
adjacent to the 
Mokelumne River, 
Dry Creek, and 
Calaveras River 

Nearly level, 
somewhat poorly 
drained and well 
drained, moderate 
coarse textured and 
medium textured 
soils that are very 
deep and are 
subjected to 
flooding or 
protected by levees 

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands 

NCV 
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Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Willows-
Pescadero 

Alluvial deposits in 
basins at the 
southwestern part 
of the county 

Nearly level, poorly 
drained, moderately 
fine textured and 
fine textured, 
saline-sodic soils 
that are very deep 
and have been 
partially drained 

Alkali meadow, 
alkali vernal pool 

NCV 

Jacktone-
Hollenbeck-
Stockton 

Alluvial deposits on 
basin rims and in 
basins 

Nearly level, 
somewhat poorly 
drained and 
moderately well 
drained, fine 
textured soils that 
are moderately 
deep and deep to a 
lime-silica duripan 
and that have been 
drained in some 
areas 

Grasslands, vernal 
pools, freshwater 
marsh 

NCV 

Guard-Devries-
Rioblanco 

Alluvial deposits on 
the basin rim along 
the eastern edge of 
the Sacramento-
San Joaquin Delta 

Nearly level, poorly 
drained and 
somewhat poorly 
drained, moderately 
coarse textured and 
moderately fine 
textured soils that 
are moderately 
deep to a lime-silica 
duripan or are very 
deep and have been 
drained on most 
areas 

Grasslands, vernal 
pools, freshwater 
marsh 

NCV 

Capay Alluvial deposits in 
interfan basins at 
the southwestern 
part of the county 

Nearly level, 
moderately well 
drained, fine 
textured soils that 
are very deep and 
have been subject to 
artificial wetness 

Grasslands NCV 

Capay-Stomar-
Zacharias 

Alluvial fans and 
alluvial deposits on 
interfan basins and 
stream terraces at 
the southwestern 
part of the county 

Nearly level, 
moderately well 
drained, gravelly 
moderately fine 
textured, and fine 
textured soils that 
are very deep 

Grasslands NCV 
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D-14 Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan 

Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Sacramento County  (Tugel 1993)  
Xerorthents Dredge tailing 

deposits 
(associated with 
mining activities) 
along the American 
River 

Very deep, nearly 
level to steep, 
excessively drained 
and somewhat 
excessively drained 
soils  

Scattered 
cottonwoods and 
willows, sparse 
annual grasses 

NCV 

Gazwell-Rindge Alluvial deposits 
underlain by 
hydrophytic plant 
remains and 
hydrophytic plants 
in the Delta area 

Very deep, nearly 
level, very poorly 
drained, highly 
organic mineral 
soils that have a 
high water table 
throughout the year 
and are protected 
by levees 

Freshwater 
marsh– now 
backswamps 
along the edge of 
reclaimed 
freshwater 
marshes and in 
reclaimed 
freshwater 
marshes 

NCV 

Sailboat-Scribner-
Cosumnes 

Alluvial deposits on 
natural levees, the 
edges of 
backswamps, and 
low floodplains 
adjacent to the 
Sacramento River 
and to channels 
and sloughs in the 
Delta area 

Very deep, nearly 
level, somewhat 
poorly drained and 
poorly drained soils 
that have a high 
water table and are 
protected by levees 

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands, 
willow scrub and 
freshwater marsh 

NCV 

Egbert-Valpac Alluvial deposits on 
high floodplains and 
backswamps, and on 
natural levees of 
high floodplains, 
primarily adjacent 
to the Sacramento 
River in the central 
part of the county 
and in the northern 
part of the Delta 
area 

Very deep, nearly 
level, somewhat 
poorly drained and 
poorly drained soils 
that have a high 
water table 
throughout the year 
or part of the year 
and are protected 
by levees 

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands, 
willow scrub and 
freshwater marsh 

NCV 

Columbia-
Cosumnes 

Alluvial deposits on 
narrow, low 
floodplains along 
the Cosumnes 
River and other 
stream 

Very deep, nearly 
level, somewhat 
poorly drained soils 
that are subject to 
flooding or 
protected by levees 

Riparian 
floodplain forests, 
woodlands, 
savannas, herb 
and grasslands, 
willow scrub and 
freshwater marsh 

NCV 
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Soil Association Landscape 
Features and 

Position 

Soil 
Characteristics 

Potential 
Natural 

Vegetation1  

WMA 
Occurrence2 

Rossmoor-Vina Alluvial deposits on 
narrow, low 
floodplains along 
the American River, 
Cosumnes River, 
and other stream 

Very deep, nearly 
level, well drained 
soils that are 
protected by levees 
or subject to 
flooding 

Woodlands, 
savannas, 
grasslands 

NCV 

Clear Lake Alluvial deposits in 
basins mainly in 
the northwestern 
part of the county 

Nearly level, 
somewhat poorly 
drained soils that 
have a seasonal high 
water table, are 
protected by levees, 
and are very deep 
or deep over a lime-
silica duripan 

Freshwater 
marsh 

NCV 

Dierssen Alluvial deposits on 
basin rims at the 
west side of the 
county 

Nearly level, 
somewhat poorly 
drained soils that 
have a perched 
water table, are 
protected by levees, 
and are moderately 
deep or deep over a 
lime-silica duripan 

Vernal pools, 
grasslands 

NCV 

1 Soil texture, chemistry, profile depth and depth to duripan, gravel and water table affect natural vegetation 
and restoration potential (i.e., managed wetlands are best suited to soils with poor permeability and/or 
drainage, high water table and a reliable surface water source). 

2 NCV = North Central Valley WMA, BS = Butte Sink WMA, WCL = Willow Creek-Lurline WMA 
3 Llano Seco Unit of the North Central Valley WMA 

 





 

 

Appendix E. 
Migratory Bird Surveys  
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Appendix F. Invasive Plant Species 
Table F-1. Invasive Plant Species at Sacramento National Wildlife Refuge Complex 

Species Common Name Habitat 

Azollaceae Mosquito Fern Family  

Azolla mexicana Mexican waterfern Managed wetlands, 
canals, backwater areas 

Asteraceae [Compositae] Sunflower Family  

 Centaurea solstitialis 1  Yellow star-thistle Grassland, fields, levees, 
roadsides, ditch banks 

 Lactuca serriola  Prickly lettuce Grassland, fields, levees, 
roadsides, ditch banks 

Silybum marianum Milk thistle 
Grasslands, fields, levees, 
roadsides, ditch banks 

 Xanthium strumarium 1  Rough cocklebur 
Seasonal wetlands, 
riparian habitats, vernal 
pools 

Brassicaceae [Cruciferae] Mustard Family  

Brassica nigra Black mustard Grasslands, fields, levees, 
roadsides, ditch banks 

 Lepidium latifolium 1  Broad-leaved pepperweed 
Seasonal wetlands, 
riparian habitats, fields, 
levees, ditch banks 

Chenopodiaceae Goosefoot Family  

 Salsola soda  Fleshy-leaved Russian-thistle Alkali meadows, non-
native alkali grassland 

Convolvulaceae Morning-glory Family  

 Convolvulus arvensis  Bindweed Vernal pools, grasslands 

Fabaceae Legume Family  

 Robinia pseudoacacia  Black locust Riparian forest 

Haloragaceae Water-milfoil Family  

 Myriophyllum aquaticum  Parrot’s-feather Wetlands, ditches 

Juglandaceae Walnut Family  

 Juglans californica var. hindsii 
1, 2 

 Northern California black 
walnut Riparian forest 

Moraceae Mulberry Family  

 Ficus carica  Fig Riparian forest  
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Myrtaceae Myrtle Family  

 Eucalyptus camaldulensis  River red gum Various 

Onagraceae Evening-primrose Family  

 Ludwigia peploides ssp. 
peploides 1 

 Yellow waterweed Wetlands, ditches 

 Ludwigia peploides ssp. 
montevidensis 1  Montevideo waterweed Wetlands, ditches 

Ludwigia hexapetala Uraguay water-primrose Wetlands, ditches 

Phytolaccaceae Pokeweed Family  

 Phytolacca Americana American pokeweed Riparian, disturbed 

Rosaceae Rose Family  

 Rubus discolor 1  Himalayan blackberry Riparian habitats 

Scrophulariaceae Figwort Family  

 Kickxia elatine 1 Sharp-leaved fluellin Various disturbed 

Simaroubaceae Quassia Family  

 Ailanthus altissima  Tree-of-heaven Riparian forest 

Tamaricaceae Tamarisk Family  

 Tamarix parviflora Small-flowered tamarisk Riparian habitats 

 Tamarix ramosissima Salt-cedar Riparian habitats  

Poaceae [Gramineae] Grass Family  

 Arundo donax Giant-reed Riparian habitats, ditches 

 Crypsis schoenoides   Swamp-timothy Vernal pools 

 Crypsis vaginiflora African pricklegrass Vernal pools 

 Cynodon dactyton 1 Bermuda-grass Seasonal wetlands, 
various  

 Elytrigia pontica ssp. pontica Tall wheatgrass Alkali meadows 

 Phalaris aquatica  Harding-grass, perla-grass Alkali meadows 

 Lolium multiflorum Annual ryegrass Various 
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1 Severe problem plant.   
2 Feral hybrid with commercial English walnut (J. regia). 

 Sorghum halepense Johnsongrass Upland and wetland 
edges (fields, ditches, 
roadsides) 

 Taeniatherum caput-medusae  Medusa-head Uplands 

Paspalum distichum 1 Jointgrass/knotgrass Managed wetlands 

Pontederiaceae Water-Hyancith Family   

Heteranthera sp. Mud plantain Wetlands, ditches 

Eichhornia crassipes Common water hyancinth Wetlands, ditches 
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Appendix G. Resource Inventory and Monitoring Plan  
 
 
Sacramento National Wildlife Refuge Complex (Complex) includes five national wildlife refuges (Refuges) and 
three wildlife management areas (WMAs) in the northern Sacramento Valley. The Complex includes Sacramento, 
Delevan, Colusa, Sutter, and Sacramento River Refuges and Butte Sink, Willow Creek-Lurline, and North Central 
Valley WMAs. Wildlife and habitat resources at the Complex are inventoried or monitored through a variety of 
regular and special surveys, and annual habitat management plans (AHMP). 
    
The Resource Inventory and Monitoring Program for the Complex applies to the Service-owned lands in Butte Sink 
and North Central Valley WMAs.  Please refer to the March 2009 Final CCP for the Sacramento, Delevan, Colusa 
and Sutter NWRs (Volume 2) (available at: http://www.fws.gov/refuge/Sacramento/CCP.html), Appendix G - 
Resource Inventory and Monitoring Program for the Sacramento National Wildlife Refuge Complex.  
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Appendix H.  Habitat Management Plan 
 

Management of the Service-owned lands of the Butte Sink and North Central Valley WMAs is 
determined, guided, and tracked by an annual habitat management planning process. There 
are no Service-owned lands in Willow Creek-Lurline WMA. The annual Habitat Management 
Plans identify individual management units within each area. These units consist of tracts of 
land, which have common management constraints, conditions, and public use activities. The 
habitat management plan identifies physical attributes of the unit, habitat objectives, specifies 
management activities to make any necessary repairs or improvements; emphasizes positive 
results from previous years; and notes special management considerations (i.e., presence of 
special status species or other significant wildlife use). The plan also prioritizes management 
activities and projects based on the overall condition and functionality of the unit, water 
management regimes, such as flood-up and drawdown schedules, and available resources, such 
as personel and funding. Examples of management activities on Service-owned lands include 
facilities maintenance on levees, water control structures, roads, fire breaks, fences, gates, 
boundary signs; vegetation management, such as herbicide application, prescribed fire, 
grazing, mowing, disking, and irrigation; biological surveys; habitat restoration; research; 
public use monitoring and facilities maintenance; and law enforcement activities. 

 

The habitat management maps for the Service-owned Butte Sink Unit and Llano Seco Unit 
are available for review at the Sacramento National Wildlife Refuge Complex, 752 County 
Road 99W, Willows, California 95988, or online at: 
http://www.fws.gov/refuge/Sacramento/habitats.html  
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Appendix I. Fire Management Plan  
The Department of the Interior (DOI) fire management policy requires that all refuges with 
vegetation that can sustain fire must have a Fire Management Plan that details fire 
management guidelines for operational procedures and values to be protected/enhanced. The 
Fire Management Plan (FMP) for the Sacramento National Wildlife Refuge Complex 
(Complex) provides guidance on preparedness, prescribed fire, wildland fire, and prevention. 
Values to be considered in the FMP include protection of Refuge resources and neighboring 
private properties, effects of burning on refuge habitats/biota, and firefighter safety. Refuge 
resources include properties, structures, cultural resources, trust species including Federally-
protected species listed as endangered and threatened, species of special concern, and their 
associated habitats. The FMP is reviewed periodically to ensure that the fire program is 
conducted in accordance and evolves with the U.S. Fish and Wildlife Service (Service) mission 
and the Wildlife Management Areas’ (WMAs) goals and objectives. 

 

The FMP provides guidelines for appropriate fire suppression and prescribed fire programs 
at the Complex.  The Complex includes the Butte Sink Unit of the Butte Sink WMA and the 
Llano Seco Unit of the North Central Valley WMA. On Service-owned lands, prescribed fire 
may be used to reduce hazard fuels, restore the natural processes and vitality of ecosystems, 
improve wildlife habitat, remove or reduce non-native species, and/or conduct research. 

 

This plan will help achieve resource management objectives by enabling the Service to utilize 
prescribed fire, as one of several tools, to control non-native vegetation and reduce fire 
hazards in grassland and riparian habitats. Prescribed fire will be used in conjunction with 
other management tools that are currently applied on Service-owned properties (e.g., grazing, 
mowing and herbicide applications) to meet resource objectives. 

 

It is the intent of the Service to conduct wildland fire suppression and prescribed fire 
operations within the Service-owned lands of the Complex. 

 

The Fire Management Plan is available for review at the Sacramento National Wildlife Refuge 
Complex, 752 County Road 99W, Willows, California 95988, or online at: 
http://www.fws.gov/refuge/Sacramento/CCP/SacramentoNWRComplex.html 
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Regional Economic Effects of Current and Proposed 
Management Alternatives for Butte Sink,  
Willow Creek-Lurline, and North Central Valley  
Wildlife Management Areas 

By William Gascoigne1, Lynne Koontz1, Catherine Cullinane Thomas1, and Chris Huber1 

1 U.S. Geological Survey 
Fort Collins Science Center 
Fort Collins, Colorado  
 
November 2014 

 

Introduction 
 The National Wildlife Refuge (NWR) System Improvement Act of 1997 requires all units of the 
National Wildlife Refuge System to be managed under a Comprehensive Conservation Plan (CCP). 
The CCP must describe the desired future conditions and provide long range guidance and management 
direction to achieve refuge purposes. The Butte Sink, Willow Creek-Lurline, and North Central Valley 
Wildlife Management Areas (WMAs) are in the process of developing a range of management goals, 
objectives, and strategies for the CCP. The U. S. Fish and Wildlife Service (Service) manages the 
WMAs as part of the Sacramento National Wildlife Refuge Complex (Complex) that is headquartered 
in the Sacramento Valley of California approximately 90 miles north of the city of Sacramento. The 
WMAs consist primarily of private lands protected by perpetual conservation easements and some 
Service-owned lands. Easement and Service-owned lands in the WMAs are considered components of 
the National Wildlife Refuge System. The CCP must contain an analysis of expected effects associated 
with current and proposed management strategies. 
  
 The purpose of this study is to evaluate the possible economic effects to local communities of 
current and proposed management activities. Where possible, economic effects are measured using 
regional economic impact analysis methods. Regional economic impact analysis provides a means of 
estimating how current activities on the WMAs contribute to the local economy and how proposed 
changes in management would affect the local economy. This type of analysis provides two critical 
pieces of information: 1) it illustrates the contribution of the WMAs to the local community; and 2) it 
can help in determining the degree of economic effects across various land acquisition scenarios, as is 
pertinent when assessing the proposed alternatives. It is important to note that the economic value of 
the WMAs encompasses more than just the impacts on the regional economy. The WMAs also provide 
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substantial nonmarket values (values for items not exchanged in established markets) such as 
maintaining and restoring important wildlife habitat, restoring ecosystem services such as flood 
protection, educating future generations, and adding stability to the ecosystem (Carver and Caudill, 
2007). These values are addressed in this report; however, quantifying these types of nonmarket values 
is beyond the scope of this study.  
 

This report first describes the local communities and economy near the WMAs. Next, a description 
of the methods used to conduct a regional economic impact analysis is presented. This is followed by an 
analysis of the economic impacts associated with current management and a discussion about how the 
local economy may be affected under each proposed alternative. The timing and extent of land acquisition 
scenarios under each alternative are somewhat speculative, as they will ultimately be determined by 
available budgets and the willingness of landowners to sell their properties or conservation easements to 
the Service. Furthermore, people, industries, and the economies they comprise change and adapt 
constantly; thus, it is not possible to precisely predict how the proposed alternatives will affect the local 
economy. Due to the size of the proposed acquisitions and the value of the agricultural land, it is expected 
that it may take 15 years or more to develop the proposed lands. The following analyses presented in the 
report are based on current land use and the current economy in the area. Future impacts and potential 
dynamics from land-use change are discussed in-depth qualitatively. 
 

Regional Setting 
For the purposes of an economic impact analysis, a region (and its economy) is typically defined as 

all counties within a 30-60 mile radius of the impact area. Only spending that takes place within this 
regional area is included as stimulating changes in economic activity. The size of the region influences 
both the amount of spending captured and the multiplier effects. The local economic region for this study 
is comprised of 12 counties: Butte, Colusa, Contra Costa, Glenn, Placer, Sacramento, San Joaquin, Solano, 
Sutter, Tehama, Yolo, and Yuba.  
 

National Wildlife Refuges, Wetland Management Areas, and Conservation Easements in the Region 
The 5 NWRs and 3 WMAs of the Complex are shown in Figure 1. The Complex provides a 

significant amount of the wetland, upland, and riparian forest habitat that supports waterfowl, shorebirds, 
waterbirds and many other migratory birds in the Sacramento Valley. Established in 1937, Sacramento 
NWR is the oldest refuge in the Complex. Three additional refuges were established in the 1940s through 
the 1960s, including Delevan, Colusa, and Sutter Refuges. These 4 refuges were established primarily to 
provide wintering habitat for waterfowl and in some cases to reduce crop damage by waterfowl. Most 
recently, Sacramento River Refuge was established in 1989 to help protect and restore riparian habitat 
along the Sacramento River between Red Bluff and the city of Colusa. These refuges are not included in 
this CCP, but were recently addressed in their own CCPs in 2005 (Sacramento River NWR) and 2009 
(Sacramento, Delevan, Colusa, and Sutter NWRs). This CCP addresses the 3 WMAs, Butte Sink, Willow 
Creek-Lurline, and North Central Valley, which include easement lands and Service-owned lands.  
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The 3 WMAs currently consist of a combination of private lands protected with conservation 

easements (30,818 acres) and Service-owned lands (2,465 acres). Table 1 summarizes the acreage managed 
for each of the WMAs in the Complex. The North Central Valley WMA is the largest of the 3 WMAs, 
encompassing more than 17,500 acres. The acquisition boundary includes 11 counties (Butte, Colusa, 
Contra Costa, Glenn, Placer, San Joaquin, Solano, Sutter, Tehama, Yolo and Yuba) and encompasses most 
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of the Sacramento Valley floor, spanning from the Sacramento-San Joaquin Delta north to the city of Red 
Bluff. This WMA was established with the primary purpose of preserving wetland habitat for wintering 
waterfowl and other wetland-dependent species. Currently, the North Central Valley WMA is active in 
Butte, Colusa, Glenn, Sutter, and Yolo counties. It includes 28 conservation easements on 14,740 acres, as 
well as 2,765 acres of Service-owned lands. Of the 2,765 acres of Service-owned lands, 1,732 acres 
comprise the Llano Seco Unit which is covered by this CCP, while the remaining acres are covered under 
prior CCPs. The North Central Valley WMA has an approved acquisition objective of 55,000 acres 
(48,750 acres conservation easement; 6,250 acres fee-title) with individual acreage objectives for each of 
the aforementioned 11 counties. 

Table 1.  Acreage, number of easements, and location of Wildlife Management Areas 

  
North Central Valley 

WMA  Butte Sink WMA  Willow Creek-Lurline 
WMA  

Service-Owned Acreage  2,765 733 0 
Conservation Easement Acreage  14,740 10,311 5,857 
Number of Conservation Easements  28 32 85 
Counties with Managed Acreage  Butte, Colusa, Glenn, 

Sutter, and Yolo counties 
Butte, Colusa, and Sutter 

counties Colusa and Glenn counties 
  

 
Butte Sink WMA is the second largest of the 3 WMAs. It includes 10,311 acres protected by 32 

conservation easements, as well as 733 acres of Service-owned lands. The previous acquisition objective 
of 11,000 acres for the Butte Sink WMA has been met; however it does not preclude the acquisition of 
additional properties in the same geographic area under the North Central Valley WMA. The Butte Sink 
WMA is contained within Butte, Colusa, and Sutter counties. 
  

Of the 3 WMAs included in this CCP, Willow Creek-Lurline WMA is the smallest with 5,857 
acres. Unlike the other 2 WMAs, which have some combination of Service-owned and easement-protected 
acreage, the total acreage for the Willow Creek-Lurline WMA is protected solely under conservation 
easements, with 85 in total. This WMA is contained entirely within Colusa and Glenn counties.  
 

Population and Density 
Table 2 summarizes the population estimates and trends for the 12-county region included in this 

analysis. A 12-county area used in this analysis includes counties of which a portion of the county is 
within the existing approved acquisition boundary of one or more of the three WMAs. The combined 12-
county area has more than 4.6 million residents, accounting for approximately 12 percent of California’s 
total population (U.S. Census Bureau, 2012). The largest city in the study region is Sacramento with 
nearly 471,000 residents (State of California, Department of Finance, 2012b). The city of Sacramento is 
also California’s capital and the state’s sixth most populated city.  
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Table 2.  Population estimates and trends for the 12-county area surrounding Butte Sink, Willow-Creek-Lurline, and 
North Central Valley WMAs 

  Population  
(2010) 

Persons per Square 
Mile  

(2010) 
 Population Change 

(2000-2010) 
Projected 

Population Change  
(2010-2030)  

California 37,253,956 239 10% 26% 
Butte County 220,000 134 8% 46% 
Colusa County 21,419 19 14% 45% 
Contra Costa County 1,049,025 1,465 11% 32% 
Glenn County 28,122 21 6% 46% 
Placer County 348,432 248 40% 47% 
Sacramento County 1,418,788 1,471 16% 24% 
San Joaquin County 685,306 493 22% 63% 
Solano County 413,344 503 5% 34% 
Sutter County 94,737 157 20% 78% 
Tehama County 63,463 22 13% 43% 
Yolo County 200,849 198 19% 34% 
Yuba County 72,155 114 20% 71% 
U.S. Census Bureau, 2012        
State of California, Department of Finance, 2012a (population projections)   

 
As Table 2 indicates, significant variation exists among the population characteristics of the 12 

counties in the region. Generally, the counties located in the southern portion of the Sacramento Valley, 
near the Sacramento-San Joaquin River Delta, tend to have relatively higher total populations and are 
more densely populated than the rural counties to the north. Sacramento and Contra Costa counties are the 
most heavily populated with more than 1.4 million and 1 million residents, respectively. These two 
southern counties also have the highest population densities among the 12 counties in the study area, each 
with nearly 1,500 persons per square mile. Colusa and Glenn counties, in the north-western portion of the 
Sacramento Valley, are the least populated with approximately 21,000 and 28,000 residents, respectively. 
These 2 counties, along with adjacent Tehama County, have the lowest population densities in the study 
area, each with roughly 20 persons per square mile. 
 

All 12 counties in the study area experienced positive population growth from 2000 to 2010 (U.S. 
Census Bureau, 2012). However, significant differences exist in the rate of growth between these counties. 
The population in Solano grew the slowest at 5 percent from 2000 to 2010. Comparatively, the population 
of Placer County grew the fastest at 40 percent during the same time. Generally, the populations in the 
urbanized counties in the study area are expected to continue to grow at relatively slower rates compared 
to the adjacent urban fringe and northern rural counties. Among the 12 counties in the study area, the 
populations of the urbanized Sacramento, Contra Costa, and Solano counties are projected to grow the 
slowest at 24 percent, 32 percent, and 34 percent from 2010 to 2030,  respectively (State of California, 
Department of Finance, 2012a). Located near these southern urban counties are those that could be 
considered urban fringe counties; here, anticipated development leads to the highest projected population 
growth among all counties within the study area. Directly north of Sacramento County near the Sierra 
Nevada foothills, Sutter, Yuba, and Placer counties are projected to grow at 78 percent, 71 percent, and 47 
percent from 2010 to 2030, respectively. San Joaquin is an additional urban fringe county adjacent to the 
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south of Sacramento and Contra Costa counties, and is projected to experience population growth of 63 
percent during the same time. The populations of the rural northern counties of Tehama, Colusa, and 
Glenn are projected to grow in the range of 43 percent to 46 percent over the next 20 years. 
 

Ethnicity, Race, Employment, and Income 
Significant differences exist between the 12 counties in the study area in terms of the frequency of 

residents who identify ethnically as Hispanic or Latino. Approximately 13 percent of the population in 
Placer County identify as Hispanic or Latino, compared to 55 percent in Colusa County (U.S. Census 
Bureau, 2010). Significant differences also exist between the 12 counties in terms of the frequency of 
residents who identify racially as White. The northern counties in the study area tend to have a higher 
frequency of the population who identify as White relative to the southern urbanized counties (U.S. 
Census Bureau, 2010). Placer County has the highest frequency of residents who identify as White, at 84 
percent of the population, followed by Butte, Tehama, and Glenn counties with 82 percent, 81 percent, 
and 71 percent, respectively. Comparatively, San Joaquin and Solano counties have the lowest frequency, 
each with 51 percent of residents who identified as White.  
 

Table 3 summarizes the income, unemployment rate, and poverty characteristics of the 12 counties 
within study area. Each of the 3 measures shown in Table 3 indicates significant differences between the 
12 counties in the region. The median household income ranges from a high of more than $78,000 dollars 
per year in Contra Costa County, to a low of $38,000 per year in Tehama County (U.S. Census Bureau, 
2010). Tehama also has the highest poverty rate among the counties in the study area, with 20.3 percent of 
the population living at or below the federal poverty line. Comparatively, Placer and Contra Costa 
counties have the lowest poverty rates at 6.6 percent and 9 percent, respectively.  
 

Table 3.  Income, unemployment rates, and poverty rates for the 12-county area surrounding Butte Sink, Willow Creek 
Lurline, and North Central Valley WMAs 

 

  
Median Household 

Income  
(2010) 

Percent of Persons 
Below Poverty  

(2010) 

Average 
Unemployment Rate  

(2011) 
California $60,883  13.7% 11.7% 
Butte County $43,170  18.4% 13.6% 
Colusa County $48,016  15.0% 20.4% 
Contra Costa County $78,385  9.0% 10.4% 
Glenn County $43,074  17.5% 15.8% 
Placer County $74,447  6.6% 10.8% 
Sacramento County $56,439  13.9% 12.1% 
San Joaquin County $54,341  16.0% 16.8% 
Solano County $68,409  10.4% 11.4% 
Sutter County $50,944  14.3% 18.8% 
Tehama County $38,137  20.3% 15.0% 
Yolo County $57,077  17.1% 12.4% 
Yuba County $46,807  20.0% 18.2% 
U.S. Census Bureau, 2010  
Bureau of Labor Statistics, 2012a (unemployment )   
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Each of the 12 counties in the study area had a 2011 average unemployment rate higher than the 
average national rate of 9 percent (U.S. Bureau of Labor Statistics, 2012a). However, there was significant 
variability in unemployment rates between the counties in the study area. Contra Costa and Placer counties 
had the lowest average unemployment rates at 10.4 percent and 10.8 percent, respectively. Other counties 
in the region had substantially higher rates, most notably, Yuba, Sutter, and Colusa counties with 18.2 
percent, 18.8 percent and 20.4 percent average unemployment for 2011, respectively. 

 
 Total non-farm employment for the 12-county study area accounts for more than 2.1 million jobs 

(Bureau of Economic Analysis, 2010). Sacramento and Contra Costa counties have the largest number of 
jobs, accounting for approximately 35 percent and 22 percent of total non-farm employment in the study 
area, respectively. Table 4 provides the percentage breakdown of non-farm employment by sector for the 
12-county study area. 

Table 4.  Employment by sector for the 12-county area surrounding near Butte Sink, Willow Creek-Lurline, and North 
Central Valley WMAs 

Industry 2010 Percent 
of Total 

Total employment 2,172,746 
     Wage and salary employment 1,671,942 76.95% 

    Proprietors employment 500,804 23.05% 
        Farm proprietors employment 14,352 2.87% 
        Nonfarm proprietors employment  486,452 97.13% 
  Farm employment 33,891 1.56% 
  Private (Non-Farm) employment 1,734,426 79.83% 
        Forestry, fishing, and related activities 17,646 1.02% 
        Mining 3,118 0.18% 
        Utilities 6,467 0.37% 
        Construction 113,182 6.53% 
        Manufacturing 93,502 5.39% 
        Wholesale trade 54,632 3.15% 
        Retail trade 227,990 13.14% 
        Transportation and warehousing 67,481 3.89% 
        Information 36,393 2.10% 
        Finance and insurance 115,635 6.67% 
        Real estate and rental and leasing 107,434 6.19% 
        Professional, scientific, and technical services 152,425 8.79% 
        Management of companies and enterprises 23,022 1.33% 

        Administrative and waste management services 123,949 7.15% 

        Educational services 40,333 2.33% 
        Health care and social assistance 227,191 13.10% 
        Arts, entertainment, and recreation 45,154 2.60% 
        Accommodation and food services 138,426 7.98% 

        Other services, except public administration 124,222 7.16% 

   Government and government enterprises 404,429 23.32% 
          Federal, civilian 31,033 1.79% 
          Military 18,526 1.07% 
          State and local 354,870 20.46% 
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As shown in Table 4, state and local government has the highest percentage of total non-farm 
employment for the study area, contributing over 20 percent of jobs. Retail trade and the heath care 
industries both represent approximately 13 percent of total non-farm employment. Other notable industrial 
sectors for the region include professional services, accommodation and food services, administrative 
services, finance, insurance, real estate, and construction.  

Agriculture  
The Sacramento Valley is one the most agriculturally productive regions in California in terms of 

total gross value of agricultural product (California Agricultural Statistics Review, 2011). In total, the 12-
county region generates approximately $6 billion in gross agricultural product annually. Furthermore, 
agriculture in the study area accounts for 33,900 jobs annually (Bureau of Economic Analysis, 2010). San 
Joaquin County ranks first in the 12-county study area and seventh among counties in the state of 
California, generating nearly $2 billion in annual gross value of agricultural product. The rural counties in 
the northern portion of the Sacramento Valley are also highly productive. Combined, the 6 northern 
counties of Colusa, Butte, Glenn, Sutter, Tehama, and Yuba generate approximately one-half of the gross 
agricultural product for the 12-county region, or $3 billion annually. 
 

The 12-county region produces a diverse range of agricultural goods. This region produces grapes, 
vegetables, fruit, nuts, small grains, and an assortment of animal products, including milk (California 
Agricultural Statistics Review, 2011). In San Joaquin, the top agricultural producing county in the study 
area, the 5 agricultural commodities which generate the most value are fluid milk, wine grapes, walnuts, 
cherries, and almonds. However, the most significant agricultural product for the 12-county study area is 
rice. The Sacramento Valley is known as the principal rice growing region of the state (California Rice 
Commission, 2012). The top 5 rice producing counties in California are located in the 12-county study 
area evaluated in this report. The economic contribution of local rice production and possible effects of 
Service land acquisition are discussed in the next section of the report. 
 

Cover Types, Land Use, and Changes  
The 12-county study area evaluated in this report spans more than 9.6 million acres in the 

Sacramento Valley (Conservation Biology Institute, 2008). Of the study area’s total acreage, 
approximately 79 percent is privately owned, 16 percent is federally owned, 4 percent is managed by the 
state of California, 1 percent is city or county owned, and less than 1 percent is Tribal land (Conservation 
Biology Institute, 2008). WMAs are predominantly confined to the valley floor.  Because it is not easily 
separable, the following land cover data by county reflects not only the WMAs, but also the foothill areas 
that lie within the counties outside the WMAs. Shrubland and grassland are the most common land cover 
types in the 12-county study area, accounting for 32 percent and 23 percent of the total acreage, 
respectively (NASA, 2006). Forest and mixed cropland make up 20 percent and 16 percent of the total 
acreage cover type of the 12-county study area. However, the land cover type differs significantly between 
the individual counties within the study area. This variability in land cover type can be largely attributed to 
differences in population densities, land use, and geographic features. The highly populated Sacramento 
and Contra Costa counties have 21 percent and 23 percent of their total land cover considered urban, 
respectively. Comparatively, Butte, Colusa, Glenn, and Tehama counties located in the northern portion of 
the study area each have no more than 1 percent of total land cover considered urban. The northern rural 
counties also tend to have more forested land cover relative to the urban counties to the south. 
Approximately 52 percent and 39 percent of the land cover for Placer and Butte counties, respectively, are 
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considered forest, compared to less than 1 percent in Sacramento County. This can be attributed to the 
northern counties having large tracts of land situated in the nearby mountainous foothills. Mixed cropland 
also differs greatly between the 12 counties; Sutter and San Joaquin counties have mixed cropland at 58 
percent and 41 percent, whereas Placer County has far less with approximately 1 percent considered 
mixed cropland.  
 

The loss of prime agricultural land in the study area occurred at a record pace from 2006 to 2008 
(State of California, Department of Conservation, 2011). As a region, the study area netted 5,500 acres of 
urban growth during this time. San Joaquin, Sacramento, and Contra Costa primarily drove this urban 
expansion, being among the top 10 counties in California for number of acres converting to urban uses. 
Considering the variability of cover type and land uses (e.g., urban vs. mixed cropland), the projected 
population growth within the 12-county region may continue to apply pressure for future conversion of 
historic farmland and natural features to other uses. 
 

Economic Effects of Current and Proposed Management Activities 
 
The CCP includes 3 alternatives for managing the 3 WMAs. Alternative A is a no-action 

alternative in which management of the 3 WMAs would continue unchanged, including the ongoing fee-
title and easement acquisition under existing objectives. Alternatives B and C would redistribute the 
current level of land acquisition among the counties. This would be accomplished primarily through the 
purchase of conservation easements by the Service on a voluntary basis from private landowners. 
Easement purchases would include both wetland easements, often resulting in the conversion of farmland 
to wetlands, and agricultural easements, resulting in landowners agreeing to keep lands in the production 
of agricultural crops that benefit certain wildlife species. Currently, under Alternative A, fee-title and 
easement acquisition is approved in 11 of the 12 counties within the study area and excludes Sacramento 
County. Alternative B proposes fee-title and easement acquisition in all 12 counties of the study area. 
Alternative C proposes fee-title and easement acquisition in 8 counties of the study area including: Butte, 
Colusa, Glenn, Placer, Sacramento, Sutter, Yolo and Yuba.  

 
 This section presents an analysis of the economic impacts associated with current management 

and a discussion about how the local economy may be affected under each proposed alternative. Under 
each alternative, land acquisition is expected to occur over a 15-year period. However, based on past 
acquisition rates, the uncertainty regarding willing sellers and available budgets, full implementation of 
the CCP could reasonably be expected to occur over a longer period, possibly up to 20 years for 
completion.  
 

Current and proposed easement and fee-title acreage acquisition 
Table 5 shows the current fee-title and easement acreage administered within the 3 WMAs, 

organized by county. The Service currently administers 30,818 acres of private land enrolled in 
conservation easements along with 2,465 acres of Service-owned lands, for a combined total of 33,283 
acres. 
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Table 5.  Current fee-title and conservation easement acreage within Butte Sink, Willow Creek-Lurline, and North Central 
Valley Wildlife Management Areas, organized by county. 

  
Butte 

County 
Colusa 
County 

Glenn 
County 

Sutter 
County 

Yolo 
County Total 

Fee-title acres  1,732.0 0 0 733.0 0 2,465.0 

Easement acres 8,873.0 7,219.1 1,901.6 8,193.7 4,631.0 30,818.4 

Total acres 10,605.0 7,219.1 1,901.6 8,926.7 4,631.0 33,283.4 

Note: acreage is current as of the end of June 2012. Additional acquisitions could have been made since. 
 

The proposed acquisition of fee-title and easement acreage for each management alternative is 
presented in Table 6. Ongoing acquisition of properties and easements under existing objectives still 
would continue under Alternative A, the no-action alternative. Specifically, the Service would look to 
acquire an additional 39,508 acres, including 3,321 fee title acres and 36,184 acres of wetland easements. 
Implementation of Alternative B would involve fee title and easement acquisitions totaling 70,205 acres, 
including 3,321 fee title acres, 30,700 acres of agricultural easements, and 36,184 acres of wetland 
easements. Under Alternative C, acquisitions would total 39,505 acres, including 3,321 fee title acres, 
19,043 acres of agricultural easements, and 17,141 acres of wetland easements.  
 

Table 6.  Proposed fee-title and easement acquisition within the Butte Sink, Willow Creek-Lurline, and North Central 
Valley Wildlife Management Areas 

 
 Acres Alternative A Alternative B Alternative C 
Fee-title  3,321 3,321 3,321 

Agricultural easements  0 30,700 19,043 

Wetland easement 36,184 36,184 17,141 

Total acres 39,505 70,205 39,505 

Note: Total acres if fully implemented 

Conservation Easements 
One of the Service’s objectives is to protect high-priority conservation areas by securing 

appropriate conservation easements. Conservation easements leave land in private ownership, protecting 
private property rights, while cost-effectively protecting large blocks of habitat. Within the CCP, the 
Service proposes to purchase conservation easements to permanently protect valuable tracts of wetlands 
and agricultural lands to maintain wildlife populations, plant communities, and ecosystem functions.  

 
A conservation easement is a voluntary legal agreement entered into between a landowner and a 

conservation entity. Under a conservation easement, a landowner maintains ownership of their property, 
but transfers some of their ownership rights to the conservation entity. The most common right transferred 
under a Service conservation easement is the right to develop the land. When purchasing agricultural 
easements, the Service purchases development rights and the landowner agrees to keep lands in the 
production of agricultural crops that have certain benefits to wildlife. When purchasing wetland 
conservation easements, the Service acquires farming rights, development rights, and necessary water 
resources to maintain wetlands. Once the wetland easement is purchased, the landowners maintain a 
number of rights, including: trespass, grazing, wetland management, hunting, and other undeveloped 
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recreation. Landowners are not required to flood or manage their easement wetlands, however, the Service 
reserves the right, but not the obligation, to flood them at government cost. Service conservation 
easements are binding in perpetuity; the landowner reserves the right to sell or bequeath the property, but 
the easement and its associated restrictions remain with the property forever. In all cases, the terms of a 
conservation easement must be mutually agreed upon by the landowner and the Service.  

 
Habitat restoration is often required on agricultural land entering the wetland easement program. 

Funding for restoration activities is commonly provided through habitat improvement cost-share 
programs. Cost-share programs are available to private landowners through various federal/state agencies 
and/or private conservation organizations. Typical cost-share habitat improvement programs will pay for a 
percentage of the agreed upon habitat restoration and/or enhancement activities.  

 

Fee-title Purchases 
Under all alternatives, proposed fee-title purchases at fair market value are limited to 3,321 acres 

of ongoing acquisition approved under existing NCVWMA objectives. While fee-title acquisition is not 
the primary emphasis of the WMAs, in some cases, such as the establishment of a wildlife sanctuary, it 
may be more appropriate for the Service to purchase and manage the lands. Under fee-title purchases, full 
ownership of the land, including the underlying title, is transferred to the Service. This gives the new 
owner maximum interest in the purchased land and allows them to manage the land in any manner that is 
consistent with applicable laws. Any fee-title acquisition by the Service would be from willing sellers in 
consultation with the affected county.  
 

Methods for a Regional Economic Impact Analysis 
Economic input-output models are commonly used to determine how economic sectors will and 

will not be affected by demographic, economic, and policy changes. The analyses presented in this report 
were modeled using IMPLAN1 (Impact Analysis for Planning), a widely used input-output software and 
data system. The IMPLAN platform was developed by the U.S. Forest Service and is now privately 
maintained and updated by the IMPLAN Group, LLC. The IMPLAN model draws upon data collected by 
IMPLAN from multiple federal and state sources including the Bureau of Economic Analysis, Bureau of 
Labor Statistics, and the U.S. Census Bureau (Olson and Lindall, 1999).  

 
Economic input-output models capture the complex interactions of consumers and producers of 

goods and services in local economies. Economies are complex webs of interacting consumers and 
producers in which goods produced by one sector of an economy become inputs to another, and the goods 
produced by that sector can become inputs to yet other sectors. Thus, a change in the final demand for a 
good or service can generate a ripple effect throughout an economy. For example, if more visitors come to 
an area, local businesses will purchase extra labor and supplies to meet the increase in demand for 
additional services. The income and employment resulting from visitor purchases from local businesses 
represent the direct effects of visitor spending within the economy. Direct effects measure the net amount 
of spending that stays in the local economy after the first round of spending; the amount that doesn’t stay 

                                                           
1 Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. 
Government. 
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in the local economy is termed a leakage (Carver and Caudill, 2007). In order to increase supplies to local 
businesses, input suppliers must also increase their purchases of inputs from other industries. The income 
and employment resulting from these secondary purchases by input suppliers are the indirect effects of 
visitor spending within the economy. Employees of the directly affected businesses and input suppliers 
use their incomes to purchase goods and services. The resulting increased economic activity from new 
employee income is the induced effect of visitor spending. The indirect and induced effects are known as 
the secondary effects of visitor spending. “Multipliers” (or “response coefficients”) capture the size of the 
secondary effects, usually as a ratio of total effects to direct effects (Stynes, 1998). The sum of the direct 
and secondary effects describes the total economic impact of visitor spending in the local economy.  

 
The year 2009 IMPLAN v3 county-level data profiles for 12-county area (Butte, Colusa, Contra 

Costa, Glenn, Placer, Sacramento, San Joaquin, Solano, Sutter, Tehama, Yolo, and Yuba Counties) were 
used in this study. The IMPLAN county level employment data estimates were found to be comparable to 
the US Department of Commerce, Bureau of Economic Analysis, Regional Economic Information System 
data for the year 2009. All economic impacts reported in this analysis are on an annual basis in 2011 
dollars. Regional economic effects from the IMPLAN model are reported for the following categories: 

• Employment represents the change in the number of jobs generated in the region from a change in 
regional output. IMPLAN estimates for employment include full time, part time, and temporary 
jobs. 

• Labor Income includes employee wages and salaries, including income of sole proprietors and 
payroll benefits.  

• Value Added measures contribution to Gross Domestic Product. Value added is equal to the 
difference between the amount an industry sells a product for and the production cost of the 
product, and is thus net of intermediate sales.  

 

Economic Effects of Conservation Easements and Fee-title Acquisitions 
Lands in conservation easements and fee-title acquisitions can provide public goods that generate 

benefits for local residents, communities, and governments. Easements and fee-title acquisitions also 
reshape future development patterns, modify existing land use, affect property values, and inject new 
money into local communities. There are many dynamic variables at play when considering the social and 
economic effects of conservation easements and fee-title acquisitions, especially given that potential 
purchases may span 2 decades. Due to future uncertainty surrounding factors such as the likelihood and 
timing of easements and acquisitions, the availability of Service funds to purchase lands, population 
growth, land values, and agricultural markets, the not all of the economic effects of these easements and 
acquisitions can be quantified in this analysis. However, for those effects that cannot be quantitatively 
estimated, economic impacts can instead be described qualitatively. This analysis estimates and/or 
qualitatively describes the economic effects associated with current management activities and describes 
how the following could be affected by fee-title and easement acquisition under each alternative:  

 
• Conservation and ecosystem service values in the region;  
• Effects on local communities;  
• Effects to local government net revenue; 
• Landowner compensation;  
• Effects on the local agricultural industry; 
• Visitor expenditures  
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• WMA administration; and 
• Wetland restoration and management expenditures 

Conservation and Ecosystem Service Values 
Ecosystems are integrated natural communities stemming from the interactions among and 

between humans, animals, and the physical environment. The natural functions maintained by a healthy 
ecosystem provide ecological goods and services which preserve the natural capital required to maintain 
biodiversity and provide for the social, cultural, and economic needs of humans. The beneficial outcomes 
of these ecological processes provide “provisioning services” such as food, water and timber; “regulating 
services” such as flood and disease regulation; “cultural services” including recreational and spiritual 
services; and “supporting services” such as soil formation and nutrient cycling (MEA, 2005). 

 
The products and services provided by natural ecosystems are often public goods. Public goods 

benefit many people, whether or not they have paid for them. Because they are public goods, the 
intangible benefits of regulating and supporting services are grossly undervalued by private markets. The 
worth of natural ecosystems stems from their implicit non-market values, which are often overlooked in 
private decision making processes. Since the economic value of ecosystem services is equal to the total 
social benefits they provide, it is important to account for both the market and non-market values of these 
resources (Freeman, 1993). Undervaluation of ecosystem resources is known to cause the under provision 
of natural capital; thus, conservation and restoration efforts usually stem from the coordination of 
government agencies and public trusts. 

 
Ecosystem services can retain significant economic implications. For instance, one can begin to 

tell the story of how riparian habitat is economically important when you can identify the role it plays in 
mitigating destructive flooding to nearby homes, businesses, and crop fields; or how the preservation of 
grasslands and their resident bee colonies are economically important to a farmer who depends on them 
for crop pollination; or the value of wetland habitat to local hunters through their relation to waterfowl 
abundance. It is the link between ecological processes and human well-being that defines ecosystem 
services and provides context for economics (Daily, 1997; MEA, 2003). A recent study attempted to value 
the bundle of ecosystem services provided by the Service’s national wildlife refuges in the contiguous 
U.S. and determined the various habitats within the refuge system were providing services valued at, on 
average, $2,900 per acre per year (Ingraham and Foster, 2008). Service conservation easements and fee-
title acquisitions will preserve and often enhance the ecosystem services provided by the landscape. While 
often public and non-market in nature, these services certainly have economic relevance to local residents 
and beyond. Quantifying individual ecosystem service values is beyond the scope of this analysis; 
however, these values can be substantial and should be recognized when evaluating WMA strategies and 
goals. 

  

Effects on the Local Community  
Although local residents may not be able to explicitly use or access all lands protected by Service 

conservation easements or fee-title purchases, protected lands act as a buffer which benefit residents 
through increased biodiversity, recreational quality, and hunting opportunities on publicly accessible 
wildlife refuges and on some private lands (Rissman and others, 2007). It is well documented that open 
space carries positive values to local residents and communities, as well as to passers-by (McConnell and 
Walls, 2005). This is evidenced by the success of open space preservation ballot initiatives at the local, 
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county, and state levels. Banzhaf and others (2006) point out that between 1997 and 2004, over 75 percent 
of the more than 1,100 referenda on open space conservation that appeared on ballots across the United 
States passed, most by a wide margin.  
 

It is also well documented that open space and protected natural areas can increase surrounding 
property values (see McConnell and Walls, 2005 for a comprehensive review). The reciprocating value of 
open space on property values will vary depending on landscape characteristics and location attributes (for 
example, distance to the conserved area) (Kroger, 2008). The permanence of the open space is also an 
influencing factor. Typically, open space that is permanently protected (such as refuge lands and WMA 
lands protected with perpetual conservation easements) will generate a higher enhancement value of local 
properties than land that has the potential for future development (Geoghegan and others, 2003). Location 
and demographic factors in the region can also influence the relative level of property enhancement value. 
For instance, open space may generate larger amenity premiums for property in more urbanized areas and 
where median incomes are higher (Netusil and others, 2000); this is not to say there isn’t the chance for 
property values to increase substantially in rural areas as well (Phillips, 2000; Crompton, 2001; Thorsnes, 
2002).  
 

Service conservation easement and fee-title purchases would inject new money into the local 
economy. The sale of conservation easements and fee-title lands provides landowners with additional 
revenue. Some percentage of these funds may be spent in the local economy, including purchasing new 
real estate, consumer goods, or services in the local area. Agricultural conservation easements may also 
help maintain the character of a region by protecting a traditional and historic way of life and the 
associated working landscape. Land with historic commercial use, such as ranching, forestry, and farming, 
is often compatible with or beneficial to Service objectives (Jordan and others, 2007; Rissman and others, 
2007). Agricultural conservation easements provide financial benefits for landowners that may enable 
them to preserve the natural and historic value of their farm, ranch, and open space lands, and to pass this 
legacy on to their children and grandchildren. In addition to maintaining cultural heritages, the 
preservation of farming and ranching operations can result in maintained economic impacts to the local 
economy. Farmers’ costs for equipment, supplies and materials will be spent in the local economy, thus 
stimulating local businesses and supporting local employment. Farm workers will also spend their salaries 
in the local economy, thus supporting further local employment.  

 
Lands acquired through fee-title purchases would be managed by the Service. Many wetland 

easement acquisitions and fee-title purchases would be converted from farmland to managed wetlands, 
which could result in a loss of agricultural production income for farmers and the reduction of purchases 
for farming related inputs. However, maintenance of large intact expanses of wetland habitat would 
require active management by the Service /easement landowners and include the associated purchase of 
inputs to manage these lands for wildlife habitat, often the same inputs and machinery used in agricultural 
production. Acquisition of additional fee title lands and conservation easements may also result in 
increased recreation-related spending by visitors. 
 

Changes to Local Government Revenues 
Local governments collect revenue through intergovernmental transfers, property taxes, sales 

taxes, personal income taxes, and other charges, such as permitting. These revenues are then spent to 
provide community services such as fire and police services, schools, infrastructure, and public spaces. 
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Local government cost-to-revenue ratios are largely determined by land uses within their jurisdictions. 
Areas with residential development tend to have high cost-to-revenue ratios because these areas require 
the greatest number of municipal services. Conversely, areas with predominately agricultural and open-
space uses tend to have lower cost-to-revenue ratios (American Farmland Trust, 2001). Like agricultural 
properties, lands administered by the Service tend to require fewer local government services and thus 
represent lower costs to local government. However, the Service does not pay property taxes on their 
holdings. Property taxes constitute the largest source of local governments’ own revenue (Urban Institute 
and Brookings Institution, 2008). The purchase of fee-title lands at fair market value will reduce the 
amount of property tax revenue collected by local governments in the 12-county area. Under federal fee-
title ownership, counties would qualify for reimbursement of some property tax revenue foregone under 
the Refuge Revenue Sharing Act (RRS) of 1935, which allows the Service to make annual payments to 
local governments in areas where fee-title purchases have removed land from the tax rolls. Under 
provisions of the RRS Act, local counties receive an annual payment for lands that have been purchased 
by full fee-title acquisition by the Service. Payments are based on the greater of 75 cents per acre or 0.75 
percent of the fair market value. The exact amount of the annual payment depends on Congressional 
appropriations, which in recent years have been less than the amount required to fully fund the authorized 
level of payments. Actual RRS payments have been declining over the last decade, with fiscal year 2011 
RRS payments at 21.3 percent of authorized levels. In fiscal year 2011, the North Central Valley WMA 
RRS payments totaled $12,840 ($9,357 for Butte County and $3,483 for Colusa County) and Butte Sink 
WMA RRS payments totaled $4,815 for Sutter County.  
    

For most types of properties, county assessors use fair market value to determine property tax 
liabilities. The fair market value of land is the amount that a property is estimated to sell for in the current 
market. For agricultural land, this value includes both the productive value of the land and any speculative 
value associated with the possibility of developing the land. In California, property taxes are limited by 
Proposition 13 and the California Land Conservation Act (commonly referred to as the Williamson Act). 
Under Proposition 13, properties are reassessed to the current fair market value only upon a change in 
ownership or upon the completion of new construction, and property tax liabilities may increase annually 
by no more than 2 percent to adjust for inflation (California Board of Equalization, 2009). This unique 
property tax law means that longtime property owners tend to have property tax liabilities that are 
substantially lower than the current fair market value of their property. Parcels classified as agricultural 
are assessed either under Proposition 13 or under the Williamson Act. The Williamson Act enables 
agricultural landowners to enter into contracts with their county government that require them to restrict 
land use on their parcel to agricultural or open space uses. In return, landowners receive special 
assessments on their land that are based only on the productive value of the land rather than the full fair 
market value (State of California, Department of Conservation, 2012).  

 
For lands under conservation easements, landowners would remain responsible for all property 

taxes. Agricultural conservation easements may reduce the fair market value of these properties by 
removing the speculative value associated with possible development; however, agricultural conservation 
easements generally do not affect the productive value of agricultural land. Therefore, properties under 
agricultural easements that are governed by Williamson Act contracts would likely have little to no impact 
to the current property tax because the easement would not affect the agricultural use of the land. 
Although the Williamson Act status of conservation easement properties would not be affected (as wildlife 
areas are considered a compatible use), the valuation of properties under wetlands easements could be 
affected for tax purposes, leading to changes in property tax payments. For properties under wetlands 
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easements, the Williamson Act valuation could be reduced because net income would be lower as lands 
are converted from agricultural production to open space or wetlands, however there are a suite of 
variables at play such as maintaining the right to graze cattle (which would keep the land in agricultural 
production status). Additionally, a hunting operation is considered a compatible use under the agricultural 
provision of the Williamson Act, which presumably has the potential to increase the production value of 
the land and associated property taxes. Lands not enrolled in the Williamson Act are assessed annually 
from their established base-share value at the time of sale, and increase by 2 percent to account for 
inflation (under Proposition 13). A conservation easement is considered a restriction (not a sale) and has 
the potential to reduce the value of the property below the established base-share value. If an assessor 
determines this to be the case, property taxes could be reduced (Tehama County Assessor’s Office, 
personal communication, 2012). As described, the overall direction and magnitude of potential effects on 
valuation of properties under Williamson Act contracts and for those not under contracts, are based on a 
myriad of variables and are unknown. 
 

Under all alternatives, proposed fee-title purchases at fair market value are limited to 3,321 acres 
of ongoing acquisition approved under existing objectives. For these lands, private property tax payments 
would be replaced by RRS payments. The Service has not identified where new fee-title acquisitions 
would be targeted within the 12-county area. Given the declining trend in RRS appropriations over the 
past several years, the RRS payment would likely be lower than the current property taxes on lands 
acquired.  

 
 Of additional consideration is the tax revenue generated from special districts. Special districts are 

local government agencies that provide public services to a local area with well-defined boundaries 
(Senate Local Government Committee, 2010). In order to provide these public services, special districts 
can levy what are called special taxes. These taxes are applied only to the local area that will be provided 
the service. Federal lands are not taxed, and thus any lands acquired through fee-title purchases will be 
exempt from the special tax. In some cases, such as mosquito abatement, the WMA may receive the 
benefits of the service provided by the special district, while in other cases, such as the building of a 
library, the WMA will not benefit from the services provided by the special district (Yolo County 
Assessor, personal communication, 2012). In some instances, acquiring lands through fee-title purchases 
may decrease the tax base of the local area and could lead to a reduction in special district taxes collected.      

 
However, given the 15 year time horizon and the minimal number of acres targeted for purchase in 

fee-title over the 12-county area, it is anticipated that effects to local county revenues and special districts 
would be minor. Property taxes and land values are in constant flux and are likely to change substantially 
within the 15-year acquisition horizon and the impact to special districts is variable and uncertain; thus, 
the possible effects to local government revenues are not estimated. Furthermore, property taxes vary 
substantially from property-to-property based on length of ownership, participation in the Williamson Act, 
and, if applicable, the value of agricultural production, thus actual effects to local government revenue will 
depend on the level of property taxes paid on the actual parcels that are purchased from willing sellers. 
   

Landowner Compensation  
Under all CCP alternatives, the Service proposes to acquire land through fee-title purchases or 

through conservation easements from willing sellers. For fee-title acquisitions, land owners would be 
compensated for the fair market value of the land, which is the competitive price the land would sell for on 
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the open market. According to Service personnel, fee-title purchases are expected to range from $4,000-
$8,000 per acre based on current agricultural land prices in the 12-county area. For fee-title acquisition, 
land owners would sell all rights of ownership and the Service would become sole owners of the property. 
For conservation easements, landowners would be compensated for the fair market value of the easement. 
The fair market value of a conservation easement is determined through an appraisal process. An appraiser 
estimates how much the land would sell for unencumbered by the conservation easement (the “before” 
value) and how much the land would sell for with the conservation easement in place (the “after” value). 
The value of the conservation easement is equal to the before value minus the after value, or the difference 
in the fair market value of the property with and without the easement. Landowners may also choose to 
donate conservation easements to the Service. Based on the real estate history in other parts of the Central 
Valley, the Service estimates agricultural easements could possibly range from $3,000-$4,000 acre.2  
Recent Service wetland easements purchases on agricultural lands in the 12-county area have ranged from 
$3,700-$4,200 per acre. In the past, wetland easements on existing wetlands (land not in agriculture) have 
ranged from $1,500-$2,000 per acre; however the Service has not purchased a comparable easement as of 
late. The donation of a conservation easement may qualify as a tax-deductible charitable donation, which 
may result in Federal income tax benefits. The sale of a conservation easement for less than its fair market 
value (called a “bargain sale”) may also qualify for tax deductions. Landowners may be able to claim a 
charitable income-tax donation equal to the difference between the fair market value and the bargain sale 
price of their easement. Income from the sale of a conservation easement may be taxable3.  
 

Conservation easements will generally reduce the value of an encumbered property. A 
conservation easement will reduce the fair market value of an estate, because the easement permanently 
removes some of the estate’s development potential and may place additional use restrictions on the land. 
The reduction in value depends on the potential development value of the land and the level of restriction 
agreed upon in the easement. In general, an easement on land located in an area with high development 
pressure will have a greater effect on the value of the land than an easement on land located in an area 
with low development pressure, and a wetland easement that is more restrictive will have a greater effect 
on the value of the land than an agricultural easement that is less restrictive. The Service will purchase 
easements at their appraised fair market value; therefore, easements that are more restrictive or on lands 
with high development pressure will receive higher payments.  
 

Effects of Wetland Easements and Fee Title Acquisitions on the Local Agricultural Industry  
If the CCP is fully implemented, Service personnel estimate that approximately 77 percent of total 

fee-title and wetland easement acres acquired under Alternatives A and B, and 74 percent under 
Alternative C would convert current agricultural lands to wetlands. Table 7 shows the estimated amount of 
fee-title and wetland easement acquisition acres that are anticipated to be converted from farmland to 
wetland habitat if the CCP is fully implemented. Service personnel estimate 30,419 acres of farmland 
acquired by fee-title and wetland easement purchase would be converted to wetlands under Alternatives A 
and B, and 15,142 under Alternative C. As shown in Table 7, rice would account for roughly 89 percent 
(26,936 acres) of the converted farmland under Alternative A, 72 percent (22,031 acres) under Alternative 
B, and 100 percent under Alternative and C (15,142 acres). The remaining converted acres under 
Alternatives A and B would be a combination of other crops.  
                                                           
2 This is only an estimate, noted only to give general indication.  
3 Please note that the Service does not give tax advice. Landowners considering entering into a conservation agreement with the 
Service should consult a tax advisor or attorney for advice on how a conservation easement would affect their taxes and estate. 
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Removing land from agricultural use could result in direct losses in agricultural production and 
employment which would in turn result in secondary losses to agricultural support sectors due to a 
reduction in purchases of farming related inputs and supporting services. The degree of economic impacts 
associated with the conversion of  agricultural lands to wetlands will be a function of many factors, 
including: the specific lands that are acquired, the time at which they are acquired, farming technology, 
commodity markets,  the evolution of the regional economy, USDA Farm Bills, water availability and 
other mitigating economic factors. Additionally, easement acquisition and conversion of agricultural lands 
to wetlands is expected to occur gradually over the next 15 years or longer. Given the long acquisition 
period and uncertainties regarding the economic factors provided above, the needed assumptions are too 
uncertain to precisely estimate the associated economic effects of the management alternatives. However, 
given the importance of the agricultural industry to the local economy, the economic contribution of local 
rice and possible effects of Service land acquisition and the conversion of other cropland are discussed in 
this section of the report. 
 

Table 7.  Fee-Title and Wetland Easement Acquisition Acres anticipated to be converted from croplands to wetlands. 

  
Alternative  A  
(No Action) Alternative B Alternative C 

Total fee-title & wetland easement acres  if CCP fully implemented 39,505 39,505 20,462 

Anticipated amount of fee-title & wetland easement acres that will be 
converted from croplands to wetlands 

30,419 30,419 15,142 

Anticipated converted acres by crop type 
   Rice 26,936 22,031 15,142 

Other crops 3,483 8,388 0 

Note: The percent of each land type converted and the rate of conversion will highly depend on willing sellers and available 
budgets. 
 

E c o n o m i c  C o n t r i b u t i o n  o f  R i c e  

In recent years, California has been the largest domestic producer of medium grain japonica rice 
and the second largest domestic producer of rice in the nation (Richardson and Outlaw 2010). In 2012, 
rice ranked as the thirteenth most valuable agricultural commodity in the state with a total production 
value of $771 million, which represents a decline of 14 percent from 2011 (USDA-NASS, 2013). Table 8 
displays the annual total acres of rice planted by county from 2007 to 2013. In 2013, rice was grown in 8 
counties within the 12-county region. These 8 counties (Butte, Colusa, Glenn, Placer, San Joaquin, Sutter, 
Yuba, and Yolo) accounted for nearly 98 percent of the total acres of rice planted in the state, which 
highlights the importance of rice production to the business and agricultural foundation that brings jobs 
and economic prosperity to the region (California Rice Commission, 2012).  

 
A recent report by the USA Rice Federation estimated the economic contribution of the rice 

industry to the local and national economy (Richardson and Outlaw 2010). Economic contribution 
analyses differ from economic impact analyses in that they address the importance or contribution of an 
existing industry to a local economy, rather than the impact of new or a change in final demand 
(Minnesota IMPLAN Group, 2012). According to the report, California rice farming generated an 
estimated 7,772 jobs, and $528.3 million in value added to the state economy in 2009. Secondary or 
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multiplier effects of rice production account for an additional estimated 4,884 jobs and $469.4 million in 
value added to the state economy. Accounting for both the direct and secondary effects, 2009 California 
rice production contributed an estimated total of 12,656 jobs and $997.7 million in value added to the state 
economy (Richardson and Outlaw 2010).  

Table 8.  Recent trends California rice acreage by county from 2007 to 2013. 
  Planted Acres 
  2007 2008 2009 2010 2011 2012 2013 
Butte County 102,000 96,500 106,400 93,800 111,000 93,000 104,000 
Colusa County 155,000 152,000 150,400 153,000 154,000 157,000 164,000 
Contra Costa County -- -- -- -- -- -- -- 
Glenn County 86,500 84,700 85,700 85,600 88,600 86,000 80,000 
Placer County 10,500 11,000 13,600 12,800 11,500 10,000 13,500 
Sacramento County 3,700 -- -- -- 3,200 -- -- 
San Joaquin County 4,800 5,000 5,400 6,400 5,700 4,300 3,900 
Solano County -- -- -- -- -- -- -- 
Sutter County 106,000 97,300 115,300 116,000 123,000 120,000 117,000 
Tehama County 800 -- -- -- 1,200 -- -- 
Yolo County 23,800 27,300 35,900 41,000 41,000 36,341* 33,200 
Yuba County 33,700 35,200 38,000 38,700 39,000 39,400 37,500 
12-County Region Total 526,800 509,000 550,700 547,300 578,200 546,041 553,100 
All other counties 7,200 10,000 10,300 10,700 6,800 52,300 12,900 
State Total 534,000 519,000 561,000 558,000 585,000 562,000 566,000 
Percent of total acres planted 
within the 12-county region 98.70% 98.10% 98.20% 98.10% 98.84% 97.16% 97.72% 

Source: USDA-NASS (2014) 
2012 data for Yolo County (*) is harvested acreage as opposed to planted acreage, which was unavailable for 
that year. 

 
 
Under each WMA alternative, rice acreage would be taken out of production, and as a result would 

likely affect existing jobs and value added in the local economy. Specifically, the minimum acres of rice 
anticipated to be converted to wetlands if the CCP is fully implemented would happen under Alternative C 
(15,142 acres), while the maximum acres of rice to be converted would happen under Alternative A 
(26,936 acres, shown in Table 7). While the estimated economic contributions of rice production at the 
state-level are considerable (Richardson and Outlaw, 2010), they cannot be used directly to estimate the 
effects associated with the WMA management alternatives. While the conversion of rice to wetlands may 
affect the local economy, several moderating factors must be recognized with respect to directly 
comparing the results in Richardson and Outlaw (2010) with the proposed WMA management 
alternatives: 1) acquisitions will be from willing sellers only and landowners are most likely to sell their 
least productive lands. Typically, for a landowner to choose an easement over continuing farming, the 
change in profit relative to the substantial managerial effort from farming (along with factoring the risk 
and uncertainty that goes along with farming year to year) would have to be similar to the fee-title or 
wetland easement payment otherwise it would be more profitable for the landowner to keep farming 
(however this may not hold true for landowners that are more concerned about using the land for hunting 
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and recreation instead of generating income); 2) landowners are financially compensated when they enter 
into a purchase or easement agreement with the Service. Though it is unknown how those dollars would 
be spent, it is common for landowners to use their allotment to purchase additional lands within the study 
area for agricultural production or for investing in commercial real estate (Isola, 2012); 3) initial 
restoration costs as well as the long term management of wetland habitat protected through fee-title 
acquisition and  easement acquisition would require significant economic inputs by the Service and 
wetland easement owners, some of which require the same inputs as agricultural production (see estimated 
impacts in Table 16 below); 4) due to external factors such as commodity prices and volatility in input 
prices, the number of acres of rice planted fluctuates year by year (as shown in Table 8). This annual 
variation in rice acreage within the study area makes it even more difficult to distinguish the overall effect 
of converting a relatively small percentage of the rice crop (15,142-26,936 acres) to wetlands;  5) 
acquisition of additional fee-title lands and conservation easements may also result in increased 
recreation-related spending by visitors; and, 6) the amount and location of agricultural land within the 
WMA boundaries that will be converted to wetlands is highly uncertain, and conversion is expected to 
occur gradually over the next 15 years or longer. The percent of each land type converted and the rate of 
conversion will depend on willing sellers and available budgets.  

 
An additional reason the economic contributions of California rice growers estimated by 

Richardson and Outlaw (2010) cannot be used to estimate the effects associated with the WMA 
management alternatives is due to the elimination of direct payments to rice growers in the Agricultural 
Act of 2014, also known as the Farm Bill. The 2014 Farm Bill will be effective until 2018, and contains 
changes to federal government programs for rice growers’ assistance by eliminating fixed direct payments 
per acre in favor of protection programs against significant losses. According to a database of U.S. 
Department of Agriculture statistics compiled by the Environmental Working Group, an estimated $69.9 
million in rice subsidies were given to recipients in the 12-county area during 2009 (Environmental 
Working Group, 2012), most of which came in the form of direct payments. However, with direct 
payments being eliminated in the 2014 Farm Bill, projected economic contributions of rice production in 
California may be very different from those estimated in Richardson and Outlaw (2010).  

 
Similarly, water availability may be another external factor that rice growers within the State 

increasingly encounter. Table 8 reveals the variability in annual planted rice acreage within the 12-county 
region and California as a whole, which may have been influenced by a variety of external factors. 
However, the lack of availability of water in 2014 has almost certainly been a driving force in recent rice 
plantings in California, which decreased from 566 thousand acres in 2013 to 450 thousand in 2014 
(USDA-NASS, 2014). By August 2014, more than 81% of the State of California was categorized as 
being under extreme or exceptional drought conditions (Tinker, 2014); this is projected to persist or 
intensify through the fall of 2014 (Miskus, 2014). Accounting for both the direct and secondary effects, a 
recent report by the University of California, Davis estimated the economic impacts of the 2014 drought 
on agriculture to be a total of 17,095 lost jobs and $1.1 billion in lost value added to the State’s economy 
(Howitt et al., 2014). These estimates include impacts of the drought on crop farming, livestock, and dairy 
farming; therefore, isolating the economic effects of the drought solely on rice farming is not possible. 
These estimates also include additional costs that agricultural producers must incur to increase 
groundwater pumping due to surface water shortages. Statistically, 2015 is likely to continue to be dry, 
and it has been projected that urban users will likely buy water from agricultural areas (Howitt et al., 
2014). This pressure of increased water demands from urban users creates uncertainty in projected rice 
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production and associated economic impacts, and makes it even more difficult to distinguish the overall 
effect of converting a relatively small percentage of the rice crop (15,142-26,936 acres) to wetlands. 

C o n v e r s i o n  o f  O t h e r  C r o p l a n d  

As shown in Table 7, a combination of other crops would account for approximately 11 percent 
(3,483 acres) of the converted farmland under Alternative A and 28 percent (8,388 acres) under 
Alternative B. According to Service personnel, these acquisitions would only occur in the Delta region 
(Sacramento, San Joaquin, Solano, and Contra Costa Counties) and the anticipated converted proportion 
of acres by crop would be 50 percent grains (primarily corn), 30 percent hay (primarily alfalfa), 15 percent 
vegetables (primarily tomatoes and asparagus), and 5 percent oil crops (safflower). As was noted, the 
economic impacts associated with the conversion of agricultural lands to wetlands will occur gradually 
over the next 15 years or longer and the needed assumptions are too uncertain to estimate. However, to 
give some perspective on the total amount of other cropland acres to be converted, Table 9 shows the total 
acres harvested by crop type within the Delta region and the anticipated acres to be converted by 
alternative. As shown in Table 9, it is anticipated that the largest effect would be to grain crop acreage 
where an estimated 1.3% and 3.2% of the 131.5 thousand acres in the Delta region would be converted to 
wetlands under Alternative A and Alternative B, respectively. Other cropland acres will not be converted 
under Alternative C.  

Table 9.  Anticipated acres of other cropland acres to be converted by alternative in Sacramento, San Joaquin, Solano, 
and Contra Costa Counties. 
  Alternative A Alternative B Alternative C  

  
Total acres 
Harvested*   

Anticipated 
acres to be 
converted  

Percent of 
total acres 
harvested 

Anticipated 
acres to be 
converted  

Percent of 
total acres 
harvested 

Anticipated 
acres to be 
converted  

Percent of 
total acres 
harvested 

Grain crops (excludes corn for 
silage) 131,528 1,742 1.3% 4,194 3.2% 0 0% 
Hay crops (alfalfa, other tame, 
small grain, and wild) 158,895 1,045 0.7% 2,516 1.6% 0 0% 
Vegetables, potatoes, and 
melons 90,138 522 0.6% 1,258 1.4% 0 0% 

Oil crops 19,246 174 0.9% 420 2.2% 0 0% 

*Source: 2007 Census of Agriculture  

 

Effects of WMA Visitation 
Spending associated with recreational visits to NWRs and WMAs generate significant economic 

activity. The Service’s report “Banking on nature–the economic benefits to local communities of National 
Wildlife Refuge visitation” estimated the impact of national wildlife refuge visitation to local economies 
(Carver and Caudill, 2007). According to the report, more than 34.8 million visits were made to NWRs in 
FY 2006 which generated $1.7 billion of sales in regional economies. Accounting for both the direct and 
secondary effects, spending by NWR visitors generated nearly 27 thousand jobs, and over $542.8 million 
in employment income. Approximately 82 percent of total expenditures were from non-consumptive 
activities, 12 percent from fishing, and 6 percent from hunting. Public use of the on Service-owned lands 
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in the WMAs occurs only at the Llano Seco Unit of the North Central Valley WMA. Recreational 
activities allowed on the Llano Seco Unit include wildlife-dependent recreation (e.g., wildlife observation, 
photography, environmental education, and interpretation). Wildlife observation opportunities are 
available using 2 viewing platforms that overlook the wetlands and a one-mile hiking trail that meanders 
along the marshes. In fiscal year 2012, the Llano Seco Unit received 22,500 visits. As described in more 
detail in Section 9.2 in the CCP (Visitor Data), the Service uses a variety of methods for estimating the 
number of visits to the Llano Seco Unit. Visitors to the Llano Seco Unit are recorded by traffic counter at 
the unit’s entrance and other visits are recorded during Service-led activities.  

 
To determine the local economic impacts of visitor spending, only spending by persons living 

outside the local area are included in the analysis. The rationale for excluding local visitor spending is 
twofold. First, money flowing into the local area from visitors living outside the local area (hereafter 
referred to as non-local visitors) is considered new money injected into the local economy. Second, if 
residents of the local economy visit the Llano Seco Unit more or less due to management changes or 
expanded recreational opportunities, they will correspondingly change how they spend their money 
elsewhere in the area, resulting in no net change to the local economy. These are standard assumptions 
made in most regional economic analyses at the local level. Currently, about 78 percent of visits to the 
Llano Seco Unit are by non-local visitors. 

 
A visitor usually buys a wide range of goods and services while visiting an area. Major 

expenditure categories include lodging, restaurants, supplies, groceries, and recreational equipment rental. 
In this analysis we use the average daily visitor spending profiles from the Banking on Nature report 
(Carver and Caudill, 2007) that were derived from the 2006 National Survey of Hunting, Fishing and 
Wildlife Associated Recreation (NSHFWR). The NSHFWR reports trip related spending of state residents 
and non-residents for several different wildlife-associated recreational activities. For each recreation 
activity, spending is reported in the categories of lodging, food and drink, transportation, and other 
expenses. Carver and Caudill (2007) calculated the average per-person per-day expenditures by recreation 
activity for each of the Service’s regions. Residents were defined as living within 30 miles of the refuge 
and nonresidents as living outside the 30 mile radius (Carver and Caudill, 2007). For this analysis, non-
local visitors match the nonresident spending profile definition. Therefore, we used the spending profile 
for nonresidents for the Service’s Region 8 (the region within which the Complex is located). The 
Consumer Price Index Inflation Calculator (U.S. Bureau of Labor Statistics, 2012b) was used to update the 
2006 spending profiles to 2011 dollars. The average daily nonresident spending profile for non-
consumptive wildlife recreation (observing, feeding, or photographing fish and wildlife) was used for all 
wildlife observation activities ($121.59 per visitor day). Visitor spending profiles are estimated on an 
average per day (8 hours) basis. Visitors to the Llano Seco Unit spend an average of 1.5 hours on the 
WMA per visit. Table 10 shows the current number of non-local visitor days for the Llano Seco Unit of 
the North Central Valley WMA. 
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Table 10.  WMA visitation (Llano Seco Unit only)   

 

Total number of 
visits 

Percentage 
non-local 
visits (%) 

Total number 
of non-local 

visits 

Number of 
hours spent 

at Refuge 

Number of 
non-local 

visitor daysa 

Alternative A 22,500 78% 17,550 1.5 3,291 

Alternative B 22,500 78% 17,550 1.5 3,291 

Alternative C 25,000 78% 19,500 1.5 3,656 

aOne visitor day = 8 hours.      
 
Under Alternatives A and B, visitation is estimated to remain the same as in 2012, at 22,500 

visitors (Table 10). Total spending by non-local Llano Seco Unit visitors was determined by multiplying 
average non-local visitor daily spending by the number of non-local visitor days. The economic impacts 
associated with Alternatives A and B from non-local Llano Seco Unit visitation were estimated using 
IMPLAN (Table 11).  For Alternatives A and B, non-local Llano Seco Unit visitors spend approximately 
$400 thousand in the local economy annually. This spending directly accounts for an estimated 3 jobs, 
$106.3 thousand in labor income, and $178.9 thousand in value added. Secondary or multiplier effects 
generate an additional 2 jobs, $76.9 thousand in labor income, and $136.8 thousand in value added. 
Accounting for both the direct and secondary effects, spending by non-local visitors currently generates an 
estimated total impact of 5 jobs, $183.2 thousand in labor income, and $315.7 thousand in value added to 
the local 12-county economy.  

 

Table 11.  Average annual impacts of non-local Llano Seco Unit visitor spending  

  

Employment  
(# full & part time 

jobs) 
Labor Income  

(Thousands $2011) 
Value Added  

(Thousands $2011) 

Alternative A    
Direct effects 3 $106.3 $178.9 
Secondary effects 2 $76.9 $136.8 

Total effect 5 $183.2 $315.7 

Alternative B    

Direct effects 3 $106.3 $178.9 

Secondary effects 2 $76.9 $136.8 

Total effect 5 $183.2 $315.7 

Alternative C    

Direct effects 3 $118.1 $198.7 

Secondary effects 2 $85.5 $152.0 

Total effect 5 $203.6 $350.7 

 
Under Alternative C, visitation at the Llano Seco Unit is estimated to increase to 25,000 visitors if 

the CCP is fully implemented (Table 10). One objective of the CCP is to provide increased opportunities 
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for high quality wildlife observation on the Llano Seco Unit within 5 years of CCP approval. Strategies 
include expanding visitor hours and constructing additional loafing islands to improve viewing 
opportunities adjacent to viewing platform and hiking trail observation platforms. Under Alternative C, 
estimated spending by approximately 19,500 non-local visitors (3,656 non-local visitor days) would total 
$445 thousand (an increase of $45 thousand relative to Alternatives A and B), and generate an additional 
$20.4 thousand in labor income and $35.0 thousand in value added in the local 12-county economy if the 
CCP is fully implemented (Table 11). 

 

Waterfowl Hunting on WMA Easement Lands 
The 3 WMAs within the Complex provide quality wetland and upland habitat that supports 

significant populations of migratory waterfowl and upland game. A large majority of the WMAs remain in 
private ownership protected by wetland easements that allow land owners to manage their properties for 
hunting activities. Waterfowl hunting in the Sacramento Valley is a very popular activity for area 
residents, as well as those living in nearby urban centers willing to commute for the outdoor recreation 
experience. Many of the private lands in the WMAs not protected by conservation easements are planted 
with rice, and when flooded for straw decomposition in the fall, provide an attractive food source for 
waterfowl and resultant hunting opportunities. The water necessary to decompose rice straw is more 
expensive than burning, as was done historically before air quality legislation was passed that banned the 
practice. These increased costs have led to increasingly more rice growers establishing hunting operations 
in which blinds are built amongst the flooded fields and leased out for a fee (Cline, 2005). The fee for a 
single seat in a hunting blind for the fall waterfowl season ranges in the thousands, generating substantial 
income for the landowner.  
 

In order to estimate the current economic activity generated by waterfowl hunting on private 
easement lands within the WMAs, we first estimate the number of blinds within the boundaries, followed 
by the number of hunters per blind and average number of days per week the blind is occupied. Based on 
local insight and blind distribution noted by area outfitters, we assume a blind density of 1 blind per 40 
acres on private easement lands (Isola, personal communication, 2012; Cline, 2005). Furthermore, we 
assume an average of 3 hunters per blind, as blinds are typically offered in 2 and 4-man styles. Lastly, we 
conservatively assume hunters occupy the blinds 3 days a week. This final assumption is based on the fact 
that many properties will only allow hunting to take place 3 days a week, limiting pressure put on the 
waterfowl and thereby providing better hunting opportunities on those select days. 
 

Economic impacts associated with waterfowl hunting are also influenced by hunter characteristics. 
For instance, those traveling from outside the region tend to spend more money per day of hunting as they 
purchase food and lodging accommodations. A large number of waterfowl hunters in the Sacramento 
Valley with blind leases on private lands reside outside the region, particularly in the San Francisco Bay 
area. Additionally, Complex personnel have observed a majority of hunters from the Sacramento region 
tend to behave more like non-locals, traveling considerable distances to hunt and staying overnight at 
cabins and motels (Isola, personal communication, 2012). While the exact percentage is unknown, we 
assume that 80 percent of hunters hunting on private easement lands in the WMA are considered non-
locals. 
 

To date, the Service’s easements in the WMAs total 30,818 acres. Applying our waterfowl hunting 
blind density across this area results in an estimated 770 (3-man) hunting blinds. The California waterfowl 
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hunting season is roughly 15 weeks long, and with hunters hunting an estimated 3 days a week; this 
equates to a season average of 45 hunting days per blind, or a total of 103,950 hunting days across all 
blinds in the entire WMA. Spending patterns for non-local waterfowl hunters were adopted from the 
Banking on Nature report (Carver and Caudill, 2007; values updated to $2011 ($192.72 per day) using 
BLS CPI Inflation Calculator). The economic impacts associated with current non-local WMA waterfowl 
hunting were estimated using IMPLAN and are summarized in Table 12. Currently, non-local WMA 
waterfowl hunters spend approximately $16 million in the local economy annually. This spending directly 
accounts for an estimated 83 jobs, $4 million in labor income, and $6.8 million in value added. Secondary 
or multiplier effects generate an additional 58 jobs, $2.7 million in labor income, and $4.9 million in value 
added. Accounting for both the direct and secondary effects, spending by non-local WMA waterfowl 
hunters currently generates an estimated total impact of 141 jobs, $6.8 million in labor income, and $11.7 
million in value added in the local 12-county economy.  

 

Table 12.  Average annual impacts of non-local waterfowl hunter spending 

  

Employment  
(# full & part time 

jobs) 
Labor Income  

(Thousands $2011) 
Value Added  

(Thousands $2011) 

Current Impacts 
   Direct effects 83 $4,042.5 $6,775.5 

Secondary effects 58 $2,711.6 $4,920.1 

Total effect 141 $6,754.1 $11,695.6 

 
The management alternatives consist mostly of agricultural easements and wetland easements, 

along with a few fee-title acquisitions (Table 6). However, the exact timing and location of easements and 
fee-title acquisitions is unknown, therefore making it not possible to translate the effects of Alternatives A, 
B, or C to the quantified economic impacts from changes to non-local waterfowl hunter spending. It is 
anticipated that waterfowl hunting on lands enrolled in an agricultural easement will remain relatively 
unchanged, as lands will likely remain in rice production and be available to private hunting leases. While 
agricultural easement lands retain their production rights, development rights are transferred in perpetuity. 
In this manner, these easements guard against future development and protect future waterfowl hunting 
opportunities in the region. Lands placed in a wetland easement with the Service are likely to increase the 
habitat suitability and waterfowl use of properties. In doing so, private landowners could increase the 
hunting blind density on their lands and the number of seats available for lease. Alternatively, landowners 
could charge more per seat, as presumably, the quality of the hunt would increase given an increase in 
waterfowl use. This would translate into additional revenue for the landowner. Complex personnel assume 
that 80 percent of new wetland easements in the North Central Valley WMA and 25 percent of new 
wetland easements in the Willow Creek-Lurline WMA would convert rice lands to wetlands, providing 
additional hunting opportunities. Lands acquired by the Service through fee-acquisition have the potential 
to be open to waterfowl hunting, yet will be determined by the size of the parcel and available habitat 
conditions.  
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WMA Administration 

Purchases of Goods and Service within the Local Economy   
The Complex purchases a wide variety of supplies and services for WMA operations and 

maintenance activities, and many of which are purchased within the local 12-county area. Service 
purchases made in the 12-county area contribute to the local economic impacts associated with the 
WMAs. Service personnel currently spend an average of $243 thousand annually on non-salary 
expenditures. Major local expenditures include services and supplies related to habitat and grounds 
improvements and treatments, office supplies, equipment purchases, travel, and vehicle purchases. Table 
13 provides a breakdown of current non-salary expenditures by expenditure category. To determine the 
local economic impacts of non-salary expenditures, only expenditures made within the local 12-county 
area are included in the analysis.  
 

Table 13.  Breakdown of current non-salary WMA expenditures 

Expense Category Average Annual Percent of Non-
Salary Expenditures 

% Spent in the Local 3 
County Area 

Habitat and grounds improvements and treatments (not including 
acquired lands restoration) 

68% 100% 

All other expenses (e.g., overhead, office supplies, utilities, etc.) 11% 58% 
Travel 9% 100% 
Vehicle Purchase 7% 16% 
Heavy equipment purchasing/leasing 2% 100% 
Maintenance and Repair of Structures 2% 100% 
 

 The economic impacts associated with non-salary WMA expenditures were estimated using 
IMPLAN. Under Alternative A, non-salary WMA expenditures made in the local 12-county area total 
approximately $216.6 thousand per year (Table 14). This spending directly accounts for an estimated 5 
jobs, $174.2 thousand in labor income, and $159.2 thousand in value added. Secondary or multiplier 
effects generate an additional 1 job, $62.6 thousand in labor income, and $113.6 thousand in value added. 
Accounting for both the direct and secondary effects, non-salary WMA expenditures currently generate 
total economic impacts of 6 jobs, $236.8 thousand in labor income, and $272.8 thousand in value added to 
the local 12-county economy.  

 
For Alternatives B and C, WMA personnel estimate that non-salary costs associated with WMA 

operations and maintenance will be $262.4 thousand per year within the local 12-county area, or roughly 
an 8 percent increase relative to Alternative A (Table 14). This spending directly accounts for an estimated 
5 jobs, $188.1 thousand in labor income, and $171.9 thousand in value added. Secondary or multiplier 
effects generate an additional 1 job, $67.6 thousand in labor income, and $122.6 thousand in value added. 
Accounting for both the direct and secondary effects, non-salary WMA expenditures under Alternatives A 
and B generate total economic impacts of 6 jobs, $255.7 thousand in labor income, and $294.5 thousand in 
value added to the local 12-county economy. This indicates that if the CCP is fully implemented, 
economic impacts associated with additional non-salary expenditures under Alternatives B and C are 
expected to add approximately $18 thousand in additional labor income and $21 thousand in additional 
value added to the local economy relative to the estimated impacts under Alternative A. 
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Table 14.   Average annual impacts of non-salary WMA expenditures in the local 12-county area  

 

Employment 
(# full & part time 

jobs) 

Labor Income 
(Thousands 

$2011) 

Value Added 
(Thousands 

$2011) 

Alternative A    

Direct effects 5 $174.2 $159.2 

Secondary effects 1 $62.6 $113.6 
Total effect 6 $236.8 $272.8 

Alternative B    
Direct effects 5 $188.1 $171.9 

Secondary effects 1 $67.6 $122.6 

Total effect 6 $255.7 $294.5 

Alternative C    
Direct effects 5 $188.1 $171.9 

Secondary effects 1 $67.6 $122.6 

Total effect 6 $255.7 $294.5 
 
 

Personnel Salary Spending within the Local Economy   
WMA employees reside and spend their salaries on daily living expenses in communities near the 

Complex, which thereby generate impacts within the local economy. Household consumption 
expenditures consist of payments by individuals and households to industries for goods and services used 
for personal consumption. Salary expenditures made by WMA personnel contribute to the local economic 
impacts associated with the WMAs. This section presents an analysis of the economic impacts to the 12-
county area of current WMA personnel salary expenditures.  

 
The IMPLAN modeling system contains household income consumption spending profiles that 

account for average household spending patterns by income level. These profiles also capture average 
annual savings and allow for leakage of household spending to outside the region. The IMPLAN 
household spending pattern for households earning $50-75 thousand dollars per year was used to reflect 
the average salary of full-time permanent employees at the WMAs.  

 
The economic impacts associated with spending of salaries in the local 12-county area include 

secondary effects on non-WMA jobs created as WMA employees spend their salaries in the local 12-
county area. Under Alternative A, salaries total $512.0 thousand per year. Salary spending by WMA 
personnel generates secondary effects (i.e., additional non-WMA jobs in the local economy) of 3 jobs, 
$143.8 thousand in labor income, and $264.2 thousand in value added to the local 12-county economy 
(Table 15).  
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Table 15.  Average annual impacts of salary spending by WMA personnel  

  
Employment  

(# full & part time jobs) 
Labor Income  

(Thousands $2011) 
Value Added  

(Thousands $2011) 
Alternative A 

   Direct effects 0 $0.0 $0.0 
Secondary effects 3 $143.8 $264.2 
Total effect 3 $143.8 $264.2 

Alternative B 
   Direct effects 0 $0.0 $0.0 

Secondary effects 4 $193.3 $355.2 
Total effect 4 $193.3 $355.2 

Alternative C 
   Direct effects 0 $0.0 $0.0 

Secondary effects 4 $193.3 $355.2 
Total effect 4 $193.3 $355.2 

 
 
Staffing under Alternatives B and C would increase by 3 full time positions (Refuge Operations 

specialist GS-11, a wildlife biologist GS-11, and a Tractor Operator WG-6), and salary costs would 
increase to a total $688.3 thousand per year. Salary spending by WMA personnel generates secondary 
effects (i.e., additional non-WMA jobs in the local economy) of 4 jobs, $193.3 thousand in labor income, 
and $355.2 thousand in value added to the local 12-county economy (Table 15). This represents an 
increase of 1 job, $49.5 thousand in labor income, and $91.0 thousand in value added under Alternatives B 
and C relative to Alternative A.  
 

Effects of Habitat Restoration Activities on the Local Economy 
 
Current WMA restoration projects are funded through a variety of cost-share programs, including 

the Partners for Fish and Wildlife Program and North American Wetland Conservation Act grants, which 
directly spend project dollars in the local economy. When implementing cost-share programs the Service, 
other government agencies, non-profit organizations, and easement landowners work cooperatively to 
develop and fund wetland restoration projects. These partnering entities then hire local contractors and 
laborers to implement the habitat restoration projects on WMA lands. Common services that are 
contracted on restoration projects include extensive earth moving, water control structure installation, 
bulrush planting, tree planting and grass seeding. In addition to directly supporting contracting jobs, 
restoration activities on the WMAs indirectly support local businesses that supply materials and 
equipment such as irrigation supplies, hardware, seed, nursery products, earth moving equipment and fuel. 
Many of the input suppliers, contractors and laborers utilized in restoration efforts overlap with the 
agricultural industry.  

 
For this analysis, the economic impacts of restoration were estimated using historical data provided 

by WMA personnel. The number of acres restored each year will vary between the proposed Alternatives 
and will be dependent on available funding and the rate and extent of acquisitions. For Alternatives A and 
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B, it is estimated that 2,030 acres would be restored each year and future restoration funding would 
average about $2 million per year. For Alternative C, it is expected that an average of 1,014 acres would 
be restored each year and that future restoration funding would average about $997 thousand per year. 

 
To estimate the economic impacts from restoration expenditures, cost data provided by the Service 

were used to determine the mix of products and services required to complete each restoration project, and 
these expenditures were input into IMPLAN to estimate the indirect and induced effects (secondary 
impacts) of restoration expenditures. Direct impacts were estimated using employment figures, labor 
expenditures, and non-labor expenditures provided by WMA personnel. All impacts are reported as 
average impacts per year.  

 
Table 16 summarizes the estimated current average annual economic impacts of restoration 

activities on the WMAs. Direct employment effects include jobs for restoration contractors, scientists, 
field staff, and administrators, and were calculated by converting the average number of labor hours for $2 
million of restoration expenditures to jobs. Under Alternatives A and B, restoration would directly account 
for an estimated 12 jobs, $516.7 thousand in labor income, and $516.7 thousand in value added per year. 
Secondary or multiplier effects would generate an additional 15 jobs, $895.6 thousand in labor income, 
and $2.1 million in value added per year. Accounting for both the direct and secondary effects, restoration 
activities on the WMAs under Alternatives A and B would generate estimated average annual economic 
impact of 27 jobs, $1.4 million in labor income, and $2.6 million in value added to the local economy.  

 
Under Alternative C, restoration would directly account for an estimated 6 jobs, $258.1 thousand 

in labor income, and $258.1 thousand in value added per year. Secondary effects of restoration activities 
on the WMAs under Alternative C would generate an additional estimated average annual economic 
impact of 7 jobs, $447.4 thousand in labor income, and $1.1 million in value added to the local economy. 
Accounting for both the direct and secondary effects, restoration activities on the WMAs under 
Alternative C would generate an estimated average annual economic impact of 13 jobs, $705.5 thousand 
in labor income, and $1.3 million in value added to the local economy. 

 

Table 16.  Average annual impacts of wetland restoration expenditures. 

  
Employment  

(# full & part time jobs) 
Labor Income  

(Thousands $2011) 
Value Added  

(Thousands $2011) 
Alternative A    

Direct effects 12 $516.7 $516.7 
Secondary effects 15 $895.6 $2,109.9 
Total effect 27 $1,412.3 $2,626.6 

Alternative B    
Direct effects 12 $516.7 $516.7 
Secondary effects 15 $895.6 $2,109.9 
Total effect 27 $1,412.3 $2,626.6 

Alternative C    
Direct effects 6 $258.1 $258.1 
Secondary effects 7 $447.4 $1,054.0 
Total effect 13 $705.5 $1,312.1 
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E f f e c t s  o f  A n n u a l  W e t l a n d  M a n a g e m e n t  o n  t h e  L o c a l  E c o n o m y   

Agricultural lands converted to wetland habitat through wetland easements and fee-title 
acquisitions would still require annual maintenance. This includes soil preparations with disking, 
vegetation management through mowing and herbicide treatments, and water regulation that includes the 
purchasing of water and the use of irrigation delivery systems. Most of these activities require similar 
inputs and labor to those in agricultural production. A recent survey effort out of the University of 
California, Davis, targeted duck hunting operations in the Central Valley and was able to document annual 
wetland management costs on a per acre basis (Brown, 2013). Using the specific cost categories included 
in the survey, results were uploaded into corresponding sectors in the economic input-output model. It 
should be noted that impacts displayed in Table 17 are annual impact estimates when the alternative is 
fully implemented. 

 

Table 17.  Annual wetland management, fully implemented. 

  
Total Employment  

(# of fully & part time jobs) 
Labor Income  

(Thousands $2011) 
Value Added 

(Thousands $2011) 
Alternative A 43 1,835.8 2,209.1 
Alternative B 43 1,835.8 2,209.1 
Alternative C 21 912.5 1,095.0 

Note: Based off estimates provided by Brown 2013 
Note: These impact estimates are annual impacts only after the Alternative is fully implemented. 
 
 

Under Alternatives A and B, wetland management has an impact of 43 jobs, over $1.8 million in 
labor income and over $2.2 million in value added. Under Alternative C, as fewer acres of cropland are 
converted to wetlands, the economic impact decreases, with 21 jobs created, $912,480 in labor income and 
$1,094,976 in value added. Again, these estimates are based on total acres to be converted to managed 
wetlands under each alternative. These impact estimates can be downscaled to provide additional context. 
For instance, the model estimates that the wetland management activities on every 1,000 acres translates 
to 1.4 jobs, around $60,000 in labor income, and just over $72,000 in value added in the regional 
economy. 
 
Summary 
 

The Service has proposed management alternatives that would lead to additional conservation 
easement and fee-title acquisition from willing sellers in the Willow Creek-Lurline and North Central 
Valley Wildlife Management Areas. The proposed increase in acquisition would primarily consist of 
conservation easements with some land acquired through fee-title purchases. Acquisitions will occur 
gradually over the 15-year expansion horizon as budgets and willing sellers allow.  

 
The Service proposes to purchase partial interest in lands using two types of conservation 

easements: wetland easements and agricultural easements. With both easements, landowners maintain 
ownership of the property but transfer some of their ownership rights to the Service. Agricultural 
easements allow landowners to keep lands in the production of agricultural crops that benefit certain 
wildlife species, whereas wetland easements do not allow for agricultural production and will generally 
result in the conversion of farmland to wetlands.  
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Lands acquired through fee-title purchases would be managed by the Service and would be 

removed from county tax rolls. Reductions in county taxes would be partially replaced by RRS payments; 
though, given the declining trend in RRS appropriations, RRS payments are expected to make up only a 
portion of the property taxes historically collected.  

 
The majority of fee-title and easement acquisition would be on land that is currently in agricultural 

production. Agricultural land acquired through fee-title or protected with wetland easements would be 
converted from farmland to wetland habitat. Of those acres in agricultural production, the Service 
estimates nearly all acquired land will be under rice production, with a small percentage of the land 
producing a combination of other crops. The economic contributions of rice production to the area are 
significant, and the proposed alternatives will result in a reduction in rice production. Such a reduction 
could result in a loss of agricultural income for farmers and the elimination of purchases of farming-
related inputs. The degree of economic impacts associated with the conversion of croplands to WMA 
lands will be a function of the specific lands that are acquired, the time at which they are acquired, 
farming technology, commodity markets, and the evolution of the regional economy, which are all highly 
uncertain over the 15-year acquisition horizon. There are several factors that are expected to moderate the 
economic effects of the conversion of agricultural land to wetlands. Specifically, lands will only be 
acquired from willing sellers and are therefore likely to be lands with low productivity; landowners will be 
compensated when they enter into a purchase or easement agreement with the Service which will offset 
losses in agricultural income; expenditures by the Service and easement owners on initial restoration and 
continued management of wetlands will require similar machinery and inputs as agricultural production 
and will thus continue to support local agricultural input suppliers; and the additional WMA lands are 
expected to result in increased recreation-related spending by visitors.  
 

The proposed acquisition of conservation easements and fee-title land within the WMAs will have 
numerous public benefits. Restoration of wildlife habitat will increase conservation and ecosystem service 
values by enhancing and preserving wildlife habitat and providing flood mitigation services, and adjacent 
land owners may experience increased property values through their proximity to permanently protected 
lands. Newly acquired and restored wetland WMA lands would provide additional hunting and wildlife 
viewing opportunities which will benefit local residents. These new and/or enhanced recreational 
opportunities are also anticipated to draw additional non-local visitors to the area, thus increasing 
economic activity associated with visitor spending in the local economy. Furthermore, the proposed 
expansion of the WMAs would create additional local economic activity through increased spending by 
the Service on operations and maintenance, and increased salary spending by WMA personnel.  

 
The effects of the management of the Butte Sink, Willow Creek-Lurline, and North Central Valley 

Wildlife Management Areas are complex and speculative. There are many variables at play, and it is not 
possible to precisely predict the economic impacts of the proposed expansion. The conversion of private 
land to WMA land will happen incrementally over a greater than 15-year horizon; thus, the changes 
described in this analysis will happen slowly, giving the local economy time to adjust. Over time, losses in 
local government revenues and agricultural production will be at least partially offset by gains from 
restoration activities and spending generated through WMA visitation and operations. These changes are 
well within the normal evolution of an economy. 
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Appendix K. Wildlife and Plants  
Table K-1. Birds that occur on Butte Sink, Willow Creek-Lurline, and North Central Valley 
Wildlife Management Areas  

*- non-native species 

1 B-breeding, NB-nonbreeding, A-accidental, M-migrant, SR-summer resident, WR-wintering 
resident, YR-year-round resident;  
2 w-wetland, fr-forested/riparian, g-grassland, u-urban 

ORDER/COMMON NAME SCIENTIFIC NAME 

BREEDING/ 
MIGRATORY 
STATUS1 

HABITAT 
TYPES2 

Gaviiformes (loons)  

 Red-throated loon Gavia stellata NB/A w 

 Common loon Gavia immer NB/A w 

Podicipediformes (grebes)    

 Pied-billed grebe Podilymbus podiceps B/YR w 

 Horned grebe Podiceps auritus NB/A w 

 Red-necked grebe Podiceps grisegena NB/A w 

 Eared grebe Podiceps nigricollis B/WR w 

 Western grebe Aechmophorus occidentalis B/YR w 

 Clark's grebe Aechmophorus clarkii B/YR w 

Pelicaniformes (pelicans and cormorants)  

 American white pelican Pelecanus erythrorhynchos NB/YR w 

 Double-crested cormorant Phalacrocorax auritus B/YR w 

Ciconiiformes (ibis, herons, and egrets)  

 American bittern Botaurus lentiginosus B/YR w 

 Least bittern Ixobrychus exilis B/YR w 

 Great blue heron Ardea herodias B/YR w 

 Great egret Casmerodius albus B/YR w 
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 Snowy egret Egretta thula B/YR w 

 Little blue heron Egretta caerulea B/A w 

 Cattle egret Bubulcus ibis B/YR w 

 Green heron Butorides striatus B/YR w 

 Black-crowned night heron Nycticorax nycticorax B/YR w 

 White-faced ibis Plegadis chihi B/YR w 

 Turkey vulture Cathartes aura B/YR g 

Anseriformes (ducks, geese, and swans) 

 
Black-bellied whistling-
duck Dendrocygna autumnalis NB/A w 

 Fluvous whistling-duck Dendrocygna bicolor NB/A w 

 
Greater white-fronted 
goose Anser albifrons NB/WR w,g 

 Emperor goose Chen canagica NB/A w 

 Snow goose Chen caerulescens NB/WR w 

 Ross' goose Chen rossii NB/WR w 

 Brant Branta bernicla NB/A w 

 Aleutian cackling goose Branta hutchinsii leucopareia NB/WR w,g 

 Cackling cackling goose Branta hutchinsii minima NB/WR w,g 

 Lesser Canada goose Branta canadensis parvipes NB/WR w,g 

 Taverner's cackling goose Branta hutchinsii taverneri NB/WR w,g 

 Western Canada goose Branta canadensis moffitti B/YR w,g 

 Trumpeter swan Cygnus buccinator NB/A w 

 Tundra swan Cygnus columbianus NB/WR w 

 Wood duck Aix sponsa B/YR w 

 Gadwall Anas strepera B/YR w 

 American wigeon Anas americana NB/WR w 
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 Eurasian wigeon Anas penelope NB/WR w 

 American black duck Anas rubripes NB/A w 

 Mallard Anas platyrhyncos B/YR w 

 Blue-winged teal Anas discors B/YR w 

 Cinnamon teal Anas cyanoptera B/YR w 

 Northern shoveler Anas clypeata B/WR w 

 Northern pintail Anas acuta B/WR w 

 Baikal teal* Anas formosa* NB/A w 

 Green-winged teal Anas crecca NB/WR w 

 Canvasback Aythya valisineria B/WR w 

 Redhead Aythya americana B/YR w 

 Ring-necked duck Aythya collaris B/WR w 

 Greater Scaup Aythya marila NB/A w 

 Lesser scaup Aythya affinis NB/WR w 

 Harlequinn duck Histrionicus histrionicus NB/A w 

 Surf scoter Melanitta persoicillata NB/A w 

 White-winged scoter Melanitta fusca NB/A w 

 Long-tailed duck Clangula hyernalis NB/A w 

 Bufflehead Bucephala albeola NB/WR w 

 Common goldeneye Bucephala clangula NB/WR w 

 Barrow's goldeneye Bucephala islandica NB/A w 

 Hooded merganser Lophodytes cucullatus NB/WR w 

 Common merganser Mergus merganser B/WR w 

 Red-breasted merganser Mergus serrator NB/A w 

 Ruddy duck Oxyura jamaicensis B/YR w 
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 Mandarin duck* Aix galericulata* NB/A w 

Falconiformes (vultures, hawks, eagles, and falcons) 

 Osprey Pandion haliaetus B/YR fr 

 White-tailed kite Elanus leucurus B/YR g,w 

 Bald eagle Haliaeetus leucocephalus B/YR w,fr 

 Northern harrier Circus cyaneus B/YR w,g 

 Sharp-shinned hawk Accipiter striatus NB/WR fr,w 

 Cooper's hawk Accipiter cooperii NB/WR fr,w 

 Red-shouldered hawk Buteo lineatus B/YR fr 

 Swainson's hawk Buteo swainsoni B/SR g,fr 

 Red-tailed hawk Buteo jamaicensis B/YR g,fr 

 Ferruginous hawk Buteo regalis NB/M g 

 Rough-legged hawk Buteo lagopus NB/WR g 

 Golden eagle Aquila chrysaetos NB/WR g,fr 

 American kestrel Falco sparverius B/YR g,fr 

 Merlin Falco columbarius NB/WR w,g 

 Prairie falcon Falco mexicanus NB/WR g 

 Peregrine falcon Falco peregrinus NB/WR w,fr 

Galliformes (turkey, quail, and pheasants) 

 Ring-necked pheasant* Phasianus colchicus* B/YR g,w,fr 

 Wild turkey* Meleagris gallopavo* B/YR g,fr 

 California quail Callipepla californica B/YR g,fr 

Gruiformes (cranes and rails) 

 Yellow rail Coturnicops noveboracensis NB/A w 

 Black rail Laterallus jamaicensis NB/A w 
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 Virginia rail Rallus limicola B/YR w 

 Sora Porzana carolina B/YR w 

 Common moorhen Gallinula chloropus B/YR w 

 American coot Fulica americana B/YR w 

 Sandhill crane Grus canadensis NB/WR w,g 

Charadriiformes (shorebirds and gulls) 

 Black-bellied plover Pluvialis squatarola NB/M w 

 American golden plover Pluvialis dominica NB/A w 

 Snowy plover Charadrius alexandrinus NB/A w 

 Semipalmated plover Charadrius semipalmatus NB/M w 

 Killdeer Charadrius vociferus B/YR w,g 

 Black-necked stilt Himantopus mexicanus B/YR w 

 American avocet Recurvirostra americana B/YR w 

 Greater yellowlegs Tringa melanoleuca NB/YR w 

 Lesser yellowlegs Tringa flavipes NB/M w 

 Solitary sandpiper Tringa solitaria NB/M w 

 Willet Catoptrophorus semipalmatus NB/M w 

 Spotted sandpiper Actitis macularia NB/M w 

 Whimbrel Numenius phaeopus NB/M w 

 Long-billed curlew Numenius americanus NB/M w,g 

 Marbled godwit Limosa fedoa NB/M w 

 Ruddy turnstone Arenaria interpres NB/A w 

 Red knot Calidris canutus NB/A w 

 Sanderling Calidris alba NB/A w 

 Semipalmated sandpiper Calidris pusilla NB/A w 



Appendix K  

K-6  Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan  

 Western sandpiper Calidris mauri NB/M w 

 Least sandpiper Calidris minutilla NB/M w 

 Baird's sandpiper Calidris bairdii NB/A w 

 Pectoral sandpiper Calidris melanotos NB/M w 

 Dunlin Calidris alpina NB/WR w 

 Ruff Philomachus pugnax NB/A w 

 Short-billed dowitcher Mimnodromus griseus NB/M w 

 Long-billed dowitcher Limnodromus scolopaceus NB/M w 

 Jack snipe Lymnocryptes minimus NB/A w 

 Wilson's snipe Gallinago gallinago NB/M w 

 Wilson's phalarope Phalaropus tricolor NB/M w 

 Red-necked phalarope Phalaropus lobatus NB/M w 

 Red phalarope Phalaropus fulicarius NB/A w 

 Franklin's gull Larus pipixcan NB/A w 

 Bonaparte's gull Larus philadelphia NB/M w 

 Mew gull Larus canus NB/A w 

 Ring-billed gull Larus delawarensis NB/YR w 

 California gull Larus californicus NB/WR w 

 Herring gull Larus argentatus NB/WR w 

 Glaucous-winged gull Larus glaucescens NB/A w 

 Sabine's gull Xema sabini NB/A w 

 Thayer’s gull Larus thayeri NB/WR w 

 Black-legged kittiwake Rissa tridactyla NB/A w 

 Caspian Tern Sterna caspia NB/SR w 

 Forster's tern Sterna forsteri NB/M w 
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 Black tern Childonias niger B/SR w 

Columbiformes (pigeons and doves) 

 Rock pigeon* Columba livia* B/YR g,fr 

 Band-tailed pigeon Patagioenas fasciata NB/A fr 

 Mourning dove Zenaida macroura B/YR g,fr 

Cuculiformes (cuckoos and roadrunners) 

 
Western yellow-billed 
cuckoo 

Coccyzus americanus 
occidentalis B/SR fr 

 Greater roadrunner Geococcyx californicius NB/A g 

Strigiformes (owls) 

 Barn owl Tyto alba B/YR fr 

 Western screech owl Otus kennicottii B/YR fr 

 Great horned owl Bubo virginianus B/YR fr,g 

 Snowy owl Bubo scandiacus NB/A g 

 Northern pygmy-owl Glaucidium gnoma NB/A fr 

 Burrowing owl Athene cunicularia B/YR g 

 Long-eared owl Asio otus NB/A fr 

 Short-eared owl Asio flammeus B/WR g 

 
 
Northern saw-whet Owl 

 
Aegolius acadicus NB/A fr 

Caprimulgiformes (goatsuckers and nighthawks) 

 Lesser nighthawk Chordeiles acutipennis B/SR fr,g 

 Common nighthawk Chordeiles minor NB/A fr,g 

 Common poorwill Phalaenoptilus nuttallii NB/A g 

Apodiformes (swifts and hummingbirds) 

 Black swift Cypseloides niger NB/A g 

 Vaux's swift Chaetura vauxi NB/A g 
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 White-throated swift Aeronautes saxatalis NB/A g 

 
Black-chinned 
hummingbird Archilochus alexandri B/M fr 

 Anna's hummingbird Calypte anna B/M fr 

 Rufous hummingbird Selasphorus rufus NB/M fr 

 Allen’s hummingbird Selasphorus sasin NB/M fr 

Coraciiformes (kingfishers) 

 Belted kingfisher Ceryle alcyon B/YR w, fr 

Piciformes (woodpeckers) 

 Lewis' woodpecker Melanerpes lewis NB/A fr 

 Acorn woodpecker Melanerpes formicivorous B/YR fr 

 Red-breasted sapsucker Sphyrapicus ruber NB/A fr 

 Nuttall's woodpecker Picoides nuttallii B/YR fr 

 Downy woodpecker Picoides pubescens B/YR fr 

 Hairy woodpecker Picoides villosus B/YR fr 

 Northern flicker Colaptes auratus B/YR fr 

Passeriformes (flycatchers) 

 Olive-sided flycatcher Contopus cooperi NB/M fr 

 Western wood pewee Contopus sordidulus B/SR fr 

 Willow flycatcher Empidonax traillii B/SR fr 

 Hammond's flycatcher Empidonax hammondii NB/M fr 

 Gray flycatcher Empidonax wrightii NB/A fr 

 Dusky flycatcher Empidonax oberholseri NB/A fr 

 Pacific-slope flycatcher Empidonax difficilis NB/M fr 

 Black phoebe Sayornis nigricans B/YR fr,w 

 Say's phoebe Sayornis saya NB/WR g 
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 Ash-throated flycatcher Myiarchus cinerascens B/SR fr 

 Western kingbird Tyrannus verticalis B/SR fr,g 

 Tropical kingbird Tyrannus melancholicus NB/A fr 

Shrikes 

 Loggerhead shrike Lanius ludovicianus B/YR g 

 Northern shrike Lanius excubitor NB/A g 

Vireos 

 Cassin's vireo Vireo cassinii NB/M fr 

 Hutton's vireo Vireo huttoni NB/M fr 

 Warbling vireo Vireo gilvus NB/M fr 

Corvids 

 Western scrub jay Aphelocoma californica B/YR fr 

 Clark's nutcracker Nucifraga columbiana NB/A fr 

 Yellow-billed magpie Pica nuttalli B/YR fr 

 American crow Corvus brachyrhynchos B/YR fr 

 Common raven Corvus corax B/YR g,fr 

Larks and Swallows  

 Horned lark Eremophila alpestris NB/WR g 

 Purple martin Progne subis NB/M w,fr 

 Tree swallow Tachycineta bicolor B/SR fr, w 

 Violet-green swallow Tachycineta thalassina NB/M fr, w 

 
Northern rough-winged 
swallow Stelgidopteryx serripennis B/SR w,g 

 Cliff swallow Hirundo pyrrhonota B/SR w 

 Bank swallow Riparia riparia B/SR w,g 

 Barn swallow Hirundo rustica B/SR fr, w 
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Chickadees, 
Wrentit, 
Titmice and 
Bushtit Mountain chickadee Poecile gambeli NB/A fr 

 Wrentit Chamaea fasciata NB/M fr 

 Oak titmouse Baeolophus inornatus B/YR fr 

 Bushtit Psaltriparus minimus B/YR fr 

Nuthatches and Creeper 

 Red-breasted nuthatch Sitta canadensis NB/M fr 

 White-breasted nuthatch Sitta carolinensis NB/YR fr 

 Brown creeper Certhia americana NB/M fr 

Wrens, Kinglets and Gnatcatchers 

 Rock wren Salpinctes obsoletus NB/A g 

 Bewick's wren Thryomanes bewickii B/YR fr 

 House wren Troglodytes aedon B/SR fr 

 Winter wren Troglodytes troglodytes NB/A fr 

 Marsh wren Cistothorus palustris B/YR w 

 Golden-crowned kinglet Regulus satrapa NB/M fr 

 Ruby-crowned kinglet Regulus calendula NB/WR fr 

 Blue-gray gnatcatcher Polioptila caerulea NB/M fr 

Thrushes, 
Mockingbird, 
and Thrasher Western bluebird Sialia mexicana NB/M fr, g 

 Mountain bluebird Sialia currucoides NB/A g 

 Swainson's thrush Catharus ustulatus NB/M fr 

 Hermit thrush Catharus guttatus NB/M fr 

 American robin Turdus migratorius B/SR fr 

 Varied thrush Ixoreus naevius NB/M fr 
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 Northern mockingbird Mimus polyglottos B/YR fr 

 Sage thrasher Oreoscoptes montanus NB/A g 

Starling, Pipit 
and 
Waxwings European starling* Sturnus vulgaris* B/YR fr 

 American pipit Anthus rubescens NB/WR g,w 

 Cedar waxwing Bombycilla cedrorum NB/WR fr 

 Bohemian waxwing Bombycilla garrulus NB/A fr 

 Phainopepla Phainopepla nitens NB/A fr 

Warblers Orange-crowned warbler Vermicora celata NB/M fr 

 Nashville warbler Vermivora ruficapilla NB/M fr 

 Northern parula Parula americana NB/A fr 

 Yellow warbler Dendroica petechia B/SR fr 

 Chestnut-sided warbler Dendroica pensylvanica NB/A fr 

 Magnolia warbler Dendroica magnolia NB/A fr 

 Yellow-rumped warbler Dendroica coronata NB/WR fr 

 
Black-throated gray 
warbler Dendroica nigrescens NB/M fr 

 Townsend’s warbler Dendroica townsendi NB/M fr 

 Hermit warbler Dendroica occidentalis NB/M fr 

 Palm warbler Dendroica palmarum NB/A fr 

 Prothonotary warbler Protonotaria citrea NB/A fr,w 

 Ovenbird Seiurus aurocapilla NB/A fr,w 

 Northern waterthrush Seiurus noveboracensis NB/A fr,w 

 MacGillivray's warbler Oporornis tolmiei NB/M fr 

 Common yellowthroat Geothlypis trichas B/YR fr,w 

 Wilson's warbler Wilsonia pusilla NB/M fr 
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 Canada warbler Wilsonia Canadensis NB/A fr 

 Yellow-breasted chat Icteria virens B/SR fr 

Tanagers, 
and 
Grosbeaks Summer tanager Piranga rubra NB/A fr 

 Western tanager Piranga ludoviciana NB/M fr 

 Black-headed grosbeak Pheucticus melanocephalus B/SR fr 

 Blue grosbeak Guiraca caerulea B/SR g 

 Lazuli bunting Passerina amoena B/SR fr 

 Indigo bunting Passerina cyanea NB/A fr 

 Spotted towhee Pipilo maculatus B/YR fr 

 California towhee Pipilo crissalis B/YR fr 

 American tree sparrow Spizella arborea NB/A fr 

New World 
Sparrows Chipping sparrow Spizella passerina NB/M r 

 Brewer's sparrow Spizella breweri NB/A g 

 Vesper sparrow Pooecetes gramineus NB/A g 

 Lark sparrow Chondestes grammacus B/SR fr,g 

 Sage sparrow Amphispiza belli NB/A g 

 Savannah sparrow Passerculus sandwichensis B/SR g 

 Grasshopper sparrow Ammodramus savannarum B/SR g 

 Fox sparrow Passerella iliaca NB/M fr 

 Song sparrow Melospiza melodia B/SR fr, w 

 Lincoln's sparrow Melospiza lincolnii NB/WR fr 

 Swamp sparrow Melospiza georgiana NB/A w 

 White-throated sparrow Zonotrichia albicollis NB/A fr,g 

 Harris's sparrow Zonotrichia querula NB/A fr,g 
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 White-crowned sparrow Zonotrichia leucophrys NB/WR fr,g 

 Golden-crowned sparrow Zonotrichia atricapilla NB/WR fr,g 

 Dark-eyed junco Junco hyemalis NB/WR fr 

 Chestnut-collared longspur Calcarius ornatus NB/A g 

 Snow bunting Plectrophenax nivalis NB/A g 

Blackbirds, 
Cowbird, 
Meadowlark, 
Orioles Red-winged blackbird Agelaius phoeniceus B/YR w,g 

 Tricolored blackbird Agelaius tricolor B/YR w,g  

 Western meadowlark Sturnella neglecta B/YR g 

 Yellow-headed blackbird 
Xanthocephalus 
xanthocephalus B/YR w 

 Brewer's blackbird Euphagus cyanocephalus B/YR fr,g 

 Great-tailed grackle Quiscalus mexicanus B/YR w 

 Brown-headed cowbird Molothrus ater B/YR fr,g 

 Hooded oriole Icterus cucullatus NB/A fr 

 Bullock’s oriole Icterus bullockii B/SR fr 

Finches Purple finch Carpodacus purpureus NB/A fr 

 Cassin's finch Carpodacus cassinii NB/A fr 

 House finch Carpodacus mexicanus B/YR fr 

 Red crossbill Loxia curvirostra NB/A fr 

 Pine siskin Carduelis pinus NB/M fr 

 Lesser goldfinch Carduelis psaltria B/YR fr 

 Lawrence's goldfinch Carduelis lawrencei NB/M fr 

 American goldfinch Carduelis tristis B/YR fr 

 Evening grosbeak Coccothraustes vespertinus NB/A fr 

 House sparrow* Passer domesticus* B/YR fr 
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Table K-2.  Mammal species occurring on Butte Sink, Willow Creek-Lurline, and North Central 
Valley Wildlife Management Areas. 

(* - non-native species) 

ORDER/COMMON NAME SCIENTIFIC NAME 

Marsupalia (opossums)  
 Virginia opossum* Didelphis virginiana* 

Insectivora (shrews and moles)  

 Broad-footed mole Scapanus latimanus 

Chiroptera (bats)  

 Pallid bat Antrozous pallidus 

 Big brown bat Eptesicus fuscus 

 Silver-haired bat Lasionycteris noctivagans 

 Western red bat Lasiurus blossevilli 

 Hoary bat Lasiurus cinereus 

 California myotis Myotis californicus 

 Western small footed bat Myotis ciliolabrum 

 Western long-earred bat Myotis evotis 

 Little brown bat Myotis lucifugus 

 Fringed bat Myotis thysanodes 

 Yuma myotis Myotis yumanensis 

 Western pipistrelle Pipistrellus hesperus 

 Townsend's big-eared bat Pletocus townsendii 

 Western mastiff bat Eumops perotis 

 Brazilian free-tailed bat Tadarida brasiliensis 
Lagomorpha (rabbits and hares)  

 Desert cottontail Sylvilagus audubonii 

 Black-tailed hare Lepus californicus 

Rodentia (rodents)  

 California ground squirrel Spermophilus beecheyi 

 Western gray squirrel Sciurus griseus 

 Botta's pocket gopher Thomomys bottae 

 Beaver Castor canadensis 

 Western harvest mouse Reithrodontomys megalotis 

 Deer mouse Peromyscus maniculatus 

 California vole Microtus californicus 
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ORDER/COMMON NAME SCIENTIFIC NAME 

 Muskrat Ondatra zibethicus 

 Black rat* Rattus rattus* 

 Norway rat* Rattus norvegicus* 

 House mouse* Mus musculus* 

Carnivora (carnivores)  

 Coyote Canis latrans 

 Red fox* Vulpes vulpes* 

 Gray fox Urocyon cinereoargenteus 

 Ringtail Bassariscus astutus 

 Raccoon Procyon lotor 

 Mink Mustela vison 

 Striped skunk Mephitis mephitis 

 River otter Lontra canadensis 

 Feral house cat* Felis silvestris* 

Artiodactyla (hoofed mammals)  

 Black-tailed deer Odocoileus hemionus hemionus 

 

Table K-3.  Amphibian and reptile species occurring on Butte Sink, Willow Creek-Lurline, and 
North Central Valley Wildlife Management Areas. 

(* - non-native species) 

FAMILY/COMMON NAME SCIENTIFIC NAME 

AMPHIBIANS  

Hylidae (treefrogs)  

 Pacific treefrog Pseudacris regilla 

Ranidae (true frogs)  

 Bullfrog* Rana catesbeiana* 

REPTILES  

Emydidae (turtles)  

 Slider* Trachemys scirpta* 

 Northwestern pond turtle Clemmys marmorata marmorata 

Phrynosomatidae (iguanid lizards)  

 Western fence lizard Sceloporus occidentalis 

Colubridae (Colubrid snakes)  

 Western yellow-bellied racer Coluber constrictor 

 Gopher snake Pituophis catenifer 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

 Common kingsnake Lampropeltis getulus 

 Common garter snake Thamnophis sirtalis 

 Elegant garter snake Thamnophis elegans 

 Giant garter snake Thamnophis gigas 

Viperidae (vipers)  

 Western rattlesnake Crotalis viridis 

 

Table K-4.  Fish species occurring on Butte Sink, Willow Creek-Lurline, and North Central Valley 
Wildlife Management Areas. (*- non-native species; A- anadromous, R- resident) 

FAMILY/COMMON NAME SCIENTIFIC NAME 
MIGRATORY 
STATUS 

Petromyzontidae (lamprey)   

 Pacific lamprey Lampetra tridentata A 

 River lamprey Lampetra ayresi A 

 Western brook lamprey Lampetra richardsoni A 
Acipenseridae (sturgeon)   

 White sturgeon Acipenser transmontanus A 

 Green sturgeon Acipenser medirostris A 
Clupeidae (herring)   

 Threadfin shad* Dorosoma petenense* A 

 American shad* Alosa sapidissima* A 
Salmonidae (salmon and trout)   

 
Chinook salmon, Central Valley fall- 
and late-fall-run ESU  Oncorhynchus tshawytscha A 

 
Chinnook salmon, Sacramento 
River winter-run ESU Oncorhynchus tshawytscha A 

 
Chinook salmon, Central Valley 
spring-run ESU Oncorhynchus tshawytscha A 

 Central Valley Steelhead ESU  Oncorhynchus mykiss A 

 Rainbow trout* Salmo gairdneri* A 

 Brown trout* Salmo trutta* A 
Cyprinidae (minnow)   

 Tui chub Gila bicolor R 

 Thicktail chub Gila crassicauda R 

 Lahontan redside Richardsonius egregius R 
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FAMILY/COMMON NAME SCIENTIFIC NAME 
MIGRATORY 
STATUS 

 Hitch Lavinia exilicauda R 

 California roach Hesperoleucus symmetricus R 

 Sacramento blackfish Orthodon microlepidotus R 

 Sacramento splittail Pogonichthys macrolepidotus R 

 Hardhead Mylopharodon conocephalus R 

 Sacramento pike minnow Ptychocheilus grandis R 

 Speckled dace Rhinichthys osculus R 

 Golden shiner* Notemigonus crysoleucas* R 

 Fathead minnow* Pimephales promelas* R 

 Goldfish* Carassius auratus* R 

 Carp* Cyprinus carpio* R 
Catostomidae (sucker)   

 Sacramento sucker  Catostomus occidentalis R 
Ictaluridae (catfish)   

 Black bullhead* Ictalurus melas* R 

 Brown bullhead* Ictalurus nebulosus* R 

 Yellow bullhead* Ictalurus natalis* R 

 White catfish* Ictalurus catus* R 

 Channel catfish* Ictalurus punctatus* R 
Poeciliidae (livebearer)   

 Mosquitofish* Gambusia affinis* R 
Atherinidae (silverside)   

 Mississippi silverside* Menidia audens* R 
Gasterosteidae (stickleback)   

 Threespine stickleback* Gasterosteus aculeatus* R 
Percichthyidae (temperate basses)   

 Striped bass* Morone saxatilis* A 
Centrarchidae (sunfish)   

 Sacramento perch Archoplites interruptus R 

 Bluegill* Lepomis macrochirus* R 

 Redear sunfish* Lepomis microlophus* R 

 Pumpkinseed* Lepomis gibbosus* R 

 Green sunfish* Lepomis cyanellus* R 

 Warmouth* Lepomis gulosus* R 

 White crappie* Pomoxis annularis* R 
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FAMILY/COMMON NAME SCIENTIFIC NAME 
MIGRATORY 
STATUS 

 Black crappie* Pomoxis nigromaculatus* R 

 Largemouth bass* Micropterus salmoides* R 

 Smallmouth bass* Micropterus dolomieui* R 

 Spotted bass* Micropterus punctulatus* R 
Percidae (perch)   

 Bigscale logperch* Percina macrolepida* R 
Embiotocidae (surfperch)   

 Tule perch Hysterocarpus traski R 
Cottidae (sculpin)   

 Prickly sculpin Cottus asper R 

 Riffle sculpin Cottus gulosus R 

 Staghorn sculpin Leptocottus armatus R 

 

Table K-5.  Plant species occurring on Butte Sink, Willow Creek-Lurline, and North Central 
Valley Wildlife Management Areas. 

(* - non-native species)  

Plant names are based on the taxonomic nomenclature of The Jepson Manual, Higher Plants 
of California, First Edition, 1993. 

FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

FERN ALLIES 

Equisetaceae (Horsetail Family)  

 Large mosquito fern Azolla filiculoides 

 Hairy water-clover Marsilea vestita 

 American pill-wort Pilularia americana 

GYMNOSPERMS  

Cupressaceae (Cypress Family)  

 Arizona cypress Cupressus arizonica 

 Monterey cypress Cupressus macrocarpa 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

DICOT FLOWERING PLANTS  

Aceraceae (Maple Family)  

 Box elder Acer negundo californicum 

Aizoaceae (Fig-marigold Family)  

 Slender-leaved iceplant* Mesembryanthemum nodiflorum* 

Amaranthaceae (Amaranth Family)  

 Tumbleweed* Amaranthus albus* 

 California amaranth Amaranthus californicus 

 Red-rooted amaranth* Amaranthus retroflexus* 

Anacardiaceae (Sumac Family)  

 Western poison-oak Toxicodendron diversilobum 

Apiaceae (Carrot Family)  

 Bur-chervil* Anthriscus caucalis 

 Poison-hemlock* Conium maculatum* 

 Alkali coyote thistle Eryngium aristulatum 

 Coyote thistle Eryngium vaseyi 

 Fennel* Foeniculum vulgare* 

 Caraway-leaved lomatium Lomatium caruifolium  caruifolium 

 Alkali-parsnip Lomatium caruifolium denticulatum 

 Knotted hedge-parsley* Torilis nodosa* 

Asclepiadaceae (Milkweed Family)  

 Narrow-leaved milkweed Asclepias fascicularis 

 Showy milkweed Asclepias speciosa 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

Asteraceae (Sunflower Family)  

 Blow-wives Achyrachaena mollis 

 Ambrosia Ambrosia artemisifolia 

 Western ragweed Ambrosia psilostachya 

 Mayweed* Anthemis cotula* 

 Mugwort Artemisia douglasiana 

 California aster Aster chilensis 

 Annual saltmarsh aster Aster subulatus ligulatus 

 Coyote-brush Baccharis pilularis 

 Sticktight Bidens frondosa 

 Yellow-carpet Blennosperma nanum nanum 

 Italian plumeless-thistle* Carduus pycnocephalus* 

 Yellow star-thistle* Centaura solstitialis* 

 Valley pineapple-weed Chamomilla occidentalis 

 Common pineapple-weed Chamomilla suaveolens 

 Chicory* Cichorium intybus* 

 Bull thistle* Cirsium vulgare* 

 South American horseweed* Conyza bonariensis* 

 Canadian horseweed Conyza canadensis glabrata 

 Many-flowered horseweed* Conyza floribunda* 

 Common brass-buttons* Cotula coronopifolia* 

 Western goldenrod Euthamia occidentalis 

 California cudweed Gnaphallium californicum 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Weedy cudweed* Gnaphallium luteo-album* 

 Western marsh cudweed Gnaphallium palustre 

 Cotton-batting plant Gnaphallium stramineum 

 Great valley gumplant Grindelia camporum 

 Common sunflower Helianthus annuus 

 Hayfield tarweed Hemizonia congesta 

 Fitch’s spikeweed Hemizonia fitchii 

 Pappose spikeweed Hemizonia parryi 

 Common spikeweed Hemizonia pungens 

 Clustered evax Hesperevax caulescens 

 Virgate tarweed Holocarpa virgatata virgata 

 Smooth cat's ear* Hypochoeris glabra* 

 Willow-leaved lettuce* Lactuca saligna* 

 Prickly lettuce* Lactuca serriola* 

 California goldfields Lasthenia californica 

 Fremont's goldfields Lasthenia fremontii 

 Rayless goldfields Lasthenia glaberrima 

 Smooth goldfields Lasthenia glabrata  glabrata 

 Woolly goldfields Lasthenia minor 

 Alkali goldfields Lasthenia platycarpha 

 Smooth tidytips Layia chrysanthemoides 

 Sierra foothills microseris Microseris acuminata 

 Douglas' microseris Microseris douglasii 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Elegant microseris Microseris elegans 

 Bristly oxtongue* Picris echioides* 

 Dwarf wooly-marbles Psilocarphus brevissimus brevissimus 

 Oregon woolly marbles Psilocarphus oregonus 

 Old-man-in-the-spring* Senecio vulgaris* 

 Milk-thistle* Silybum marianum* 

 Spiny-leaved sow-thistle* Sonchus asper asper* 

 Common sow-thistle* Sonchus oleraceus* 

 Salsify* Tragopogon porrifolius* 

 Spiny cocklebur Xanthium spinosum 

 Cocklebur Xanthium strumarium 

Betulaceae (Birch Family)  

White birch* Alnus cf. populifolia* 

Bignoniaceae (Bignonia Family)  

 Trumpet-creeper* Campsis radicans* 

Boraginaceae (Borage Family)  

 Bugloss fiddleneck Amsinckia lycopsoides 

 Common fiddleneck Amsinckia menziesii 

 Wild heliotrope Heliotropium curassavicum 

 Greene’s popcornflower Plagiobothrys greenei 

 Smooth-stemmed popcorn-flower Plagiobothrys leptocladus 

 Scribe's popcorn-flower Plagiobothrys scriptus 

 
Large-flowered stipitate popcorn-
flower Plagiobothrys stipitatus stipitatus 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 
Small-flowered stipitate popcorn-
flower Plagiobothrys stipitatus micranthus 

Brassicaceae (Mustrad Family)  

 Black mustard* Brassica nigra* 

 Shepherd's purse* Capsella bursa-pastoris* 

 Lens-podded hoary-cress* Cardaria chalepensis* 

 Western bitter-cress Cardamine oligosperma 

 Wormseed mustard* Erysimum cheiranthoides* 

 Mediterranean hoary-mustard* Hirschfeldia incana* 

 Alkali pepper-grass Lepidium dictyotum dictyotum 

 Sharp-toothed pepper-grass Lepidium dictyotum acutidens 

 Broad-leved mustard* Lepidium latifolium* 

 Dwarf pepper-grass Lepidium latipes latipes 

 Heckard's dwarf pepper-grass Lepidium latipes heckardii 

 Shining pepper-grass Lepidium nitidum nitidum 

 Clasping pepper-grass* Lepidium perfoliatum* 

 Pronged pepper-grass Lepidium oxycarpum 

 Pinnatifid pepper-grass* Lepidium pinnatifidum* 

 Radish* Raphanus sativus* 

 Oriental hedge-mustard* Sisymbrium orientale* 

 Slender tropidocarpum Tropidocarpum gracile 

Callitrichaceae (Water-starwort Family)  

 Winged water-starwort Callitriche marginata 

Campanulaceae (Bellflower Family)  

 Hoover's downingia Downingia bella 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Horned downingia Downingia bicornuta bicornuta 

 Harlequin downingia Downingia insignis 

 Folded downingia Downingia ornatissima 

 Flat-faced downingia Downingia pulchella 

Caprifoliaceae (Honeysuckle Family)  

 Blue elderberry Sambucus mexicana 

Caryophyllaceae (Pink Family)  

 Sticky mouse-eared chickweed* Cerastium glomeratum* 

 Herniaria* Herniaria hirsuta hirsuta* 

 Western pearlwort Sagina decumbens 

 Wildmill pink* Silene gallica* 

 Spurrey* Spergula arvensis  arvensis* 

 Sandspurrey* Spergularia bocconii* 

 White-flowered sandspurry Spergularia macrantha 

 Salt-marsh sandspurry Spergularia marina 

 Ruby sandspurry* Spergularia rubra* 

 Common chickweed* Stellaria media* 

Ceratophyllaceae (Hornwort Family)  

 Hornwort Ceratophyllum demersum 

Chenopodiaceae (Goosefoot Family)  

 Iodine-bush Allenrolfea occidentalis 

 Silverscale Atriplex argentea 

 Heartscale Atriplex cordulata 

 Crownscale Atriplex coronata coronata 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Brittlescale Atriplex depressa 

 Ball saltbush Atriplex fruticulosa 

 Variable seeded saltbush* Atriplex heterosperma* 

 San Joaquin spearscale Atriplex joaquiniana 

 Big saltbush Atriplex lentiformis 

 Vernal-pool saltbush Atriplex persistens 

 Many-fruited saltbush Atriplex polycarpa 

 Tumbling oracle* Atriplex rosea* 

 Australian saltbush* Atriplex semibaccata* 

 Spearscale Atriplex triangularis 

 Hyssop-leaved bassia* Bassia hyssopifolia* 

 Lamb's-quarters* Chenopodium alnum* 

 Mexican tea* Chenopodium ambrosioides* 

 Nettled-leaved goosefoot* Chenopodium murale* 

 Parish's pickleweed Salicornia subterminalis 

 Woody pickleweed Salicornia virginica 

 Russian thistle* Salsola tragus* 

 Fleshy-leaved Russian-thistle* Salsola soda* 

 Horned seablite Suaeda calceoliformis 

 Bush seepweed Suaeda moquinii 

Convolvulaceae (Morning-glory Family)  

 Bindweed* Convolvulus arvensis* 

 Alkali-weed Cressa truxillensis 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

Crassulaceae (Stonecrop Family)  

 Water pygmyweed Crassula aquatica 

 Pygmyweed Crassula connata 

 Vernal pool dodder Cuscuta howelliana 

 Mossy pigmyweed* Crassula tillaea* 

Cuscutaceae (Dodder Family)  

 California dodder Cuscuta californica 

 Alkaline dodder Cuscuta salina 

Dipsacaceae (Teasel Family)  

 Wild teasel* Dipsacus fullonum* 

 Fuller's teasel* Dipsacus sativus* 

Elatinaceae (Waterwort Family)  

 Texas bergia Bergia texana 

 Ricefield waterwort* Elatine ambigua* 

 California waterwort Elatine californica 

 Chilean waterwort Elatine chilense 

 Red elatine Elatine rubella 

Euphorbiaceae (Spurge Family)  

 Hoover's spurge Chamaesyce hooveri 

 Spotted spurge* Chamaesyce maculata* 

 Thyme-leaved spurge Chamaesyce serpyllifolia 

 Annual euphorbia Euphorbia spathulata 

 Turkey-mullein Eremocarpus setigerus 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

Fabaceae (Legume Family)  

 Ferris's milk-vetch Astragalus tener ferrisiae 

 Alakli milk-vetch Astragalus tener tener 

 Bird's-foot-trefoil* Lotus corniculatus* 

 Spanish lotus Lotus purshianus purshianus 

 Wrangel lotus Lotus wrangelianus 

 Miniature lupine Lupinus bicolor 

 Pink-flowered lupine Lupinus microcarpus microcarpus 

 Small-flowered lupine Lupinus polycarpus 

 Common bur-clover* Medicago polymorpha* 

 White sweet-clover* Melilotus alba* 

 Indian sweet-clover* Melilotus indica* 

 Black locust* Robinia pseudoacacia* 

 Indian clover Trifolium albopurpureum 

 Cupped clover Trifolium barbigerum  barbigerum 

 Notch-leaved clover Trifolium bifidum bifidum 

 Deceptive notch-leaved clover Trifolium bifidum decipiens 

 Foothill clover Trifolium cioliolatum 

 Involucrate cowbag clover Trifolium depauperatum amplectens 

 Sack clover Trifolium depauperatum depauperatum 

 Sack clover Trifolium depauperatum truncatum 

 Dot clover* Trifolium dubium* 

 Sour clover Trifolium fucatum 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Pink clover Trifolium gracilentum gracilentum 

 Rose clover* Trifolium hirtum* 

 Small-headed clover Trifolium microcephalum 

 Dot clover Trifolium microdon 

 White clover Trifolium repens 

 White-tipped clover Trifolium variegatum 

 Tomcat clover Trifolium willdenovii 

 Red-flowered vetch* Vicia benghalensis* 

 Garden vetch* Vicia sativa sativa* 

 Winter vetch* Vicia villosa varia* 

Fagaceae (Beech Family)  

 Valley oak Quercus lobata 

Frankeniaceae (Frankenia Family)  

 Alkali sea-heath Frankenia salina 

Gentianaceae (Gentian Family)  

 June centaury Centaurium muehlenbergii 

 Cicendia Cicendia quadrangularis 

Geraniaceae (Geranium Family)  

 Long-beaked stork's-bill* Erodium botrys* 

 Short-fruited stork's-bill* Erodium brachycarpum* 

 Red-stemmed filaree* Erodium cicutarium* 

 White-stemmed filaree* Erodium moschatum* 

 Cut-leaved geranium* Geranium dissectum* 

Hydrophyllaceae (Water-leaf Family)  

 Great valley phacelia Phacelia ciliata 

Isoetaceae (Quillwort Family)  

                    Vernal pool quillwort Isoetes orcuttii 

American pillwort Pillularia americana 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

Juglandaceae (Walnut Family)  

 Northern California black walnut Juglans californica hindsii 

Juncaginaceae (Arrow-grass Family)  

Flowering quillwort Lilaea scilloides 

Lamiaceae (Mint Family)  

 Giraffehead* Lamium amplexicaule* 

 Cut-leaved bugleweed Lycopus americanus 

 Horehound* Marrubium vulgare* 

 American wild mint Mentha arvensis 

  Pennyroyal* Mentha pulegium* 

 Douglas’s beardstyle Pogogyne douglasii 

 Sacramento pogogyne Pogogyne zizyphoroides 

 Rigid hedge-nettle Stachys ajugoides rigida 

 Sonoma hedge-nettle Stachys stricta 

Lentibulariaceae (Bladderwort Family)  

 Humped bladderwort* Utricularia gibba* 

Limnanthaceae (Meadowfoam Family)  

 Rosy meadowfoam Limnanthes douglasii 

Lythraceae (Loosestrife Family)  

 Valley redstem Ammannia coccinea 

 Robust redstem Ammannia robusta 

 California loosestrife Lythrum californicum 

 Hyssop loosestrife* Lythrum hyssopifolium* 

 Slender-fruited loosetrife* Lythrum tribracteatum* 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

Malvaceae (Mallow Family)  

 Velvetleaf* Abutilon theophrasti* 

 Rose mallow (California hibiscus) Hibiscus lasiocarpus 

 Bull mallow* Malva nicaeensis* 

 Little mallow* Malva parviflora* 

 Alkali mallow Malvella leprosa 

 Cheeseweed* Malva neglecta* 

 Fringed checker-mallow Sidalcea diploscypha 

 Hairy checkerbloom Sidalcea hirsute 

Martyniaceae (Unicorn-plant Family)  

 Common unicorn-plant* Proboscidea louisianica louisinica* 

Molluginaceae (Carpet-weed Family)  

 Glinus* Glinus lotoides* 

 Indian chickweed* Mollugo verticillata* 

Moraceae (Mulberry Family)  

 Edible fig* Ficus carica* 

 White mulberry* Morus alba 

Myrtaceae (Myrtle Family)  

 Red river gum* Eucalyptus camaldulensis* 

 Blue gum* Eucalyptus globulus* 

Nymphaeaceae (Waterlily Family)  

Waterlily* Nymphaea sp* 

Oleaceae (Olive Family)  

 Oregon ash Fraxinus latifolia 

 Olive Olea europaea 

Onagraceae (Evening-primrose Family)  

 Graceful clarkia Clarkia gracilis ssp. gracilis 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Purple clarkia Clarkia purpurea ssp. quadrivulnera 

 Tall annual willowherb Epilobium brachycarpum 

 Fringed willow herb Epilobium ciliatum ssp. ciliatum 

 Cleistogamous spike-primrose Epilobium cleistogamum 

 Smooth spike-primrose Epilobium pygmaeum 

 Yellow waterweed Ludwigia peploides ssp. peploides 

 Montevideo waterweed Ludwigia peploides ssp. montevidensis 

Oxalidaceae (Wood-sorel Family)  

 Creeping wood-sorel* Oxalis corniculata* 

Paperveraceae (Poppy Family)  

California poppy Eschscholzia californica 

Plantaginaceae (Plantain Family)  

 Cut-leaved plantain* Plantago coronopus* 

 Elongate plantain Plantago elongata 

 Erect plantain Plantago erecta 

 English plantain* Plantago lanceolata* 

 Common plantain* Plantago major* 

Polemoniaceae (Phlox Family)  

 Bicolored linanthus Linanthus bicolor 

 White-flowered navarretia Navarretia leucocephala 

 Baker’s navarretia Navarretia leucocephala ssp. bakeri 

 Blue navarretia Navarretia tagetina 

 Tehama navarretia Navarretia heterandra 



Appendix K  

K-32  Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan  
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VASCULAR PLANTS  

Polygonaceae (Buckwheat Family)  

 Swamp smartweed Polygonum amphibium emersum 

 Common knotweed* Polygonum arenastrum* 

 Water-pepper* Polygonum hydropiper* 

 Mild water-pepper Polygonum hydropiperoides 

 Willow-weed Polygonum lapathifolium 

 Lady's thumb* Polygonum persicaria* 

 Prolific knotweed* Polygonum prolificum* 

 Dotted smartweed Polygonum punctatum 

 Curly dock* Rumex crispus* 

 Toothed dock* Rumex dentatus* 

 Dock* Rumex conglomeratus* 

 Fiddle dock* Rumex pulcher* 

Portulacaceae (Purslane Family)  

 Redmaids Calandrinia ciliata 

 Miner’s lettuce Claytonia perfoliata ssp. perfoliata 

 Water montia Montia fontana 

 Common purslane* Portulaca oleracea* 

Primulaceae (Primrose Family)  

Scarlet pimpernel* Anagallis arvensis* 

Ranunculaceae (Buttercup Family)  

 Royal larkspur Delphinium variegatum 

 Tiny mousetail Myosurus minimus 

 Sessile moustetail Myosurus sessilis 

 Foothill buttercup Ranunculus canus 

 Spiny buttercup* Ranunculus muricatus* 

Rosaceae (Rose Family)  

 Pyracantha* Pyracantha koidzumii* 

 California rose Rosa californica 

 Rambler rose* Rosa mutiflora* 

 Himalayan blackberry* Rubus discolor* 

 California blackberry Rubus ursinus 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

Rubiaceae (Madder Family)  

 California button-willow Cephalanthus occidentalis californicus 

 Wall bedstraw* Galium parisiense* 

 Tiny bedstraw* Galium murale* 

Salicaceae (Willow Family)  

 Fremont's cottonwood Populus fremontii 

 Weeping willow* Salix babylonica* 

 Sandbar willow Salix exigua 

 Goodding's black willow Salix gooddingii 

 Red willow Salix laevigata 

 Arroyo willow Salix lasiolepis 

Scrophulariaceae (Figwort Family)  

 Snapdragon Antirrhinum spp. 

 Round-leved water-hyssop* Bacopa rotundifolia* 

 Valley-tassels Castilleja attenuata 

 Purple owl-clover Castilleja exserta 

 Creamsacs Castilleja rubicundula 

 Palmate bird's-beak Cordylanthus palmatus 

 Sharp-leaved fluellin* Kickxia elatine* 

 Mudwort Limosella aquatica 

 Vernal pool monkeyflower Mimulus tricolor 

 Seep monkey-flower Mimulus guttatus 

 Johnnytuck Triphysaria eriantha 

 Moth mullein* Verbascum blattaria* 
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VASCULAR PLANTS  

 Water speedwell* Veronica anagallis-aquatica* 

 Purslane speedwell Veronica peregrina xalapensis 

Solanaceae (Nightshade Family)  

 Tree tobacco* Nicotiana glauca* 

 Sharp-leaved ground-cherry Physalis acutifolia 

 Lance-leaved ground-cherry* Physalis lanceifolia* 

 American black nightshade Solanum americanum 

 White horsenettle* Solanum elaeagnifolium* 

 Black nightshade* Solanum nigrum* 

Tamaricaceae (Tamarisk Family)  

 Small-flowered tamarisk* Tamarix parviflora* 

 Salt-cedar* Tamarix ramosissima* 

Urticaceae (Nettle Family)  

 Hoary creek nettle Urtica dioica holosericea 

Verbenaceae (Vervain Family)  

 Creeping lippia Phyla nodiflora var. nodiflora 

 Rosy lippia* Phyla nodiflora var. rosea* 

 South American vervain* Verbena bonariensis* 

 Halberd-leaved vervain Verbena hastata 

 Western vervain Verbena lasiostachys var. scabrida 

 Shore vervain Verbena litoralis 

Vitaceae (Grape Family)  

 California wild grape Vitis californica 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

Zygophyllaceae (Caltrop Family)  

 Puncture-vine* Tribulus terrestris* 

MONOCOT FLOWERING PLANTS  

Alismataceae (Water-plantain Family)  

 Water-plantain Alisma plantago-aquatica 

 Fringed water-plantain Damasonium californicum 

 Burhead Echinodorus berteroi 

 Long-lobed arrowhead Sagittaria longiloba 

 Montevideo arrowhead Sagittaria montevidensis ssp. calycina 

Arecaceae (Palm Family)  

 Canary Island date palm* Phoenix canariensis* 

 California fan palm Washingtonia filifera 

Cyperaceae (Sedge Family)  

 Santa Barbara sedge Carex barbarae 

 Clustered field sedge Carex praegracilis 

 Small-flowered cyperus* Cyperus difformis* 

 Tall cyperus Cyperus eragrostis 

 Red-rooted cyperus Cyperus erythrorhizos 

 False nutsedge Cyperus strigosus 

 Little spikerush Eleocharis acicularis var. acicularis 

 Pale spike-rush Eleocharis macrostachya 

 Engelmann's spike-rush Eleocharis obtusa var. engelmannii 

 Little-headed spike-rush Eleocharis parvula 

 Hard-stemmed tule Schoenoplectus acutus 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 River bulrush Scirpus fluvialtilis 

 Saltmarsh bulrush Scirpus maritimus 

 Rough-seeded bulrush* Scripus mucronatus* 

 Tuberous bulrush* Scirpus tuberosus* 

Hydrocharitaceae (Waterweed Family)  

 Ricefield water-nymph* Najas graminea* 

Juncaceae (Rush Family)  

 Baltic Rush Juncus balticus balticus 

 Common toad rush Juncus bufonius var. bufonius 

 Congested toad rush Juncus bufonius var. congestus 

 Pacific rush Juncus effusus ssp. pacificus 

 Inch-high dwarf rush Juncus uncialis 

Lemnaceae (Duckweed Family)  

 Summer duckweed Lemna aequinoctialis 

 Inflated duckweed Lemna gibba 

 Common duckweed Lemna minor 

 Least duckweed Lemna minuta 

 Turion duckweed Lemna turionifera 

 Common duckmeat Spirodela polyrhiza 

Liliaceae (Lily Family)  

 Clasping onion Allium amplectens 

 Garden asparagus* Asparagus officinalis* 

 Harvest brodiaea Brodiaea coronaria ssp. coronaria 

 Elegant brodiaea Brodiaea elegans ssp. elegans 

 Yellow mariposa-lily Calochortus luteus 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Narrow-leaved soap plant Chlorogalum angustifolium 

 Blue dicks Dichelostemma capitatum ssp. capitatum 

 Muilla Muilla maritima 

 White hyacinth Triteleia hyacinthina 

 Ithuriel's spear Triteleia laxa 

 Fremont's death-camas Zigadenus fremontii 

Poaceae (Grass Family)  

 Avnes bentgrass* Agrostis avenacea* 

 Pacific meadow foxtail Alopecurus saccatus 

 Giant-reed* Arundo donax* 

 Barbed oat* Avena barbata* 

 Wild oat* Avena fatua* 

 Lesser quaking-grass* Briza minor* 

 Ripgut brome* Bromus diandrus* 

 Soft chess* Bromus hordeaceus* 

 Red brome* Bromus madritensis ssp. rubens* 

 Uruguayan pampasgrass* Cortaderia selloana* 

 Pricklegrass* Crypsis alopecuriodes* 

 Swamp pricklegrass* Crypsis schoenoides* 

 African pricklegrass* Crypsis vaginiflora* 

 Bermuda grass* Cynodon dactylon* 

 Annual hairgrass Deschampsia danthonioides 

 Hairy crabgrass* Digitaria sanguinalis* 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Saltgrass Distichlis spicata 

 Jungle-rice* Echinochloa colona* 

 Water-grass* Echinochloa crus-galli* 

 Blue wild-rye Elymus glaucus ssp. glaucus 

 Tall wheatgrass* Elytrigia pontica* 

 Tall fescue Festuca arundinacea 

 Barbgrass* Hainardia cylindrica* 

 Nit grass* Gastridium ventricosum* 

 Western manna grass Glyceria occidentalis 

 

 
 
Meadow barley 

Hordeum brachyantherum ssp. 
brachyantherum 

 Low barley Hordeum depressum 

 Foxtail barley Hordeum jubatum 

 Mediterranean barley* Hordeum marinum ssp. gussoneanum* 

 Glaucous barley* Hordeum murinum ssp. glaucum* 

 Hare wall* Hordeum murinum ssp. leporinum* 

 Rice cutgrass Leersia oryzoides 

 Bearded sprangletop Leptochloa fascicularis 

 Mexican sprangletop Leptochloa uninervia 

 Annual ryegrass* Lolium multiflorum* 

 Pernnial ryegrass* Lolium perenne* 

 Alkali ryegrass Leymus triticoides 

 Hairy orcuttgrass Orcuttia pilosa 

 Deer grass Muhlenbergia rigens 



 Wildlife and Plants 

Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs – June 2015 Draft Comprehensive Conservation Plan   K-39  

FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Purple needlegrass Nassella pulchra 

 Cultivated rice* Oryza sativa* 

 Smooth witchgrass* Panicum dichotomiflorum* 

 Sicklegrass* Parapholis incurva* 

 Dallisgrass* Paspalum dilatatum* 

 Knotgrass Paspalum distichum 

 Harding-grass* Phalaris aquatica* 

 Lemmon's canarygrass Phalaris lemmonii 

 Lesser canarygrass* Phalaris minor* 

 Paradox canarygrass* Phalaris paradoxa* 

 California semaphore grass Pleuropogon californicus 

 Annual bluegrass* Poa annua* 

 Bulbous bluegrass* Poa bulbosa* 

 One-sided bluegrass Poa secunda ssp. secunda 

 Rough bluegrass* Poa trivialis* 

 Mediterranean beardgrass* Polypogon maritimus* 

 Annual beardgrass* Polypogon monspeliensi* 

 Lesser alkaligrass Puccinellia simplex 

 Perennial brstlegrass Setaria parviflora 

 Yellow bristlegrass* Setaria pumial* 

 Johnsongrass* Sorghum halepense* 

 Medusahead* Taeniatherum caput-medusae* 

 Wheat* Triticum aestivum* 
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FAMILY/COMMON NAME SCIENTIFIC NAME 

VASCULAR PLANTS  

 Greene's tuctoria Tuctoria greenei 

 Six-weeks fescue* Vulpia bromoides* 

 Foxtail fescue* Vulpia myuros hisuta* 

 Small fescue Vulpia microstachys var. microstachys 

 Rattail fescue* Vulpia myuros f. myuros* 

Potamogetonaceae (Pondweed Family)  

 Crispate-leaved pondweed* Potamogeton crispus 

 Leafy pondweed Potamogeton foliosus 

 Sago pondweed Potamogeton pectinatus 

 Long-leaved pond weed Potamogeton nodosus 

Typhaceae (Cattail Family)  

 Narrow-leaved cattail Typha angustifolia 

 Southern cattail Typha domingensis 

 Broad-leaved cattail Typha latifolia 

Zannichelliaceae (Horned-pondweed Family) 

 Horned-pondweed Zannichelliapalustris 
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Appendix L. Special Status Species 
Table L-1.  

Federal and state listed species occurring or potentially occurring on the Butte Sink, Willow-
Creek Lurline, and North Central Valley Wildlife Management Areas.  

Species 
  

Status Habitat Type WMA 
Occurrence State Federal 

Plants 

Palmate-bracted 
bird’s-beak 

Cordylanthus 
palmatus 

CE FE vernal pool, 
alkali meadow 

WCL, NCV 

Soft bird's-beak Cordylanthus 
mollis ssp. mollis 

 FE vernal pool, 
alkali meadow 

Delta 

Hairy Orcutt grass Orcuttia pilosa CE FE vernal pool NCV 

Greene’s tuctoria Tuctoria greenei   FE vernal pool NCV 

Slender Orcutt grass Orcuttia tenuis  FT vernal pool NCV, Delta 

Sacramento Orcutt 
grass 

Orcuttia viscida  FE vernal pool NCV, Delta 

Solano grass 
(=Crampton's tuctoria) 

Tuctoria 
mucronata 

 FE vernal pool NCV, Delta 

Colusa grass Neostapfia 
colusana 

CE FT vernal pool NCV, Delta 

Hoover’s spurge Chamaesyce 
hooveri 

  FT vernal pool NCV 

Contra Costa goldfields  Lasthenia 
conjugens 

 FE vernal pool NCV, Delta 

Succulent (=fleshy) 
owl's-clover 

Castilleja 
campestris ssp. 
succulenta 

 FT vernal pool NCV, Delta 

Suisun thistle Cirsium 
hydrophilum 
var. 
hydrophilum 

 FE freshwater 
wetlands 

Delta 

Large-flowered 
fiddleneck 

Amsinckia 
grandiflora 

 FE grasslands Delta 

Contra Costa wallflower Erysimum 
capitatum ssp. 
angustatum 

 FE grasslands Delta 

Keck's checker-mallow 
(=checkerbloom) 

Sidalcea keckii   FE grasslands Delta 

Antioch Dunes evening-
primrose 

Oenothera 
deltoides ssp. 
howellii 
 

 FE interior dunes Delta 
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Species 
  

Status Habitat Type WMA 
Occurrence State Federal 

Invertebrates 
Conservancy fairy 
shrimp  

Branchinecta 
conservatio 

  FE vernal pool NCV, Delta 

Longhorn fairy shrimp  Branchinecta 
longiantenna  

 FE vernal pool Delta 

Vernal pool fairy 
shrimp 

Branchinecta 
lynchi 

  FT vernal pool LSU, NCV, 
Delta 

Vernal pool tadpole 
shrimp 

Lepidurus 
packardi 

  FE vernal pool LSU, NCV, 
Delta 

Valley elderberry 
longhorn beetle  

Desmocerus 
californicus 
dimorphus  

 FT riparian 
floodplain 

LSU, NCV, 
Delta 

Delta green ground 
beetle  

Elaphrus viridis   FT vernal pool, 
alkali meadow 

Delta 

Lange's metalmark 
butterfly  

Apodemia 
mormo langei  

 FE  Delta 

Fish 
Green sturgeon, 
Southern DPS 

Acipenser 
medirostris  

 FT riparian 
floodplain 

NCV, Delta 

Delta smelt  Hypomesus 
transpacificus  

 FT riparian 
floodplain 

Delta 

Chinook salmon, Central 
Valley Spring.-run 

Oncorhynchus 
tshawytscha 

CT FT riverine 
floodplain 

BS, BSU, 
NCV, Delta 

Chinook salmon, 
Sacramento River 
Winter-run 

Oncorhynchus 
tshawytscha 

CE FE riverine 
floodplain 

BS, BSU, 
NCV, Delta 

Chinook salmon, Central 
Valley Fall/late Fall-run 

Oncorhynchus 
tshawytscha 

 CS riverine 
floodplain 

BS, BSU, 
NCV, Delta 

Steelhead, Central 
Valley ESU 

Oncorhynchus 
mykiss 

  FT riverine 
floodplain 

BS, BSU, 
NCV, Delta 

Amphibians & Reptiles 

California tiger 
salamander, central 
population  

Ambystoma 
californiense  

 FT vernal pool-
grasslands 

NCV, Delta 

California red-legged 
frog  

Rana draytonii   FT frasslands-
intermittent 
streams 

NCV, Delta 

Alameda whipsnake 
[=striped racer] 

Masticophis 
lateralis 
euryxanthus 
 
 

 FT chaparral Delta 
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Species 
 

Status Habitat Type WMA 
Occurrence State Federal 

Giant garter snake Thamnophis 
gigas 

CT FT wetlands-
grasslands 

WCL, BS, 
NCV, BSU, 
LSU, Delta 

Birds 
California clapper rail  Rallus 

longirostris 
obsoletus  

 FE wetlands Delta 

California least tern   Sternula 
antillarum 
(=Sterna, 
=albifrons) 
browni  

 FE wetlands Delta 

Bald eagle Haliaeetus 
leucecophalus 

CE delisted wetlands, 
riparian forest 

WCL, BS, 
NCV, BSU, 
LSU, Delta 

Swainson's hawk Buteo swainsoni CT  riparian forest, 
grasslands 

WCL, BS, 
NCV, BSU, 
LSU, Delta 

Greater sandhill 
crane 

Grus canadensis 
tabida 

CT  seasonal 
wetlands 

WCL, BS, 
NCV, BSU, 
LSU, Delta 

Western yellow-billed 
cuckoo 

Coccyzus 
americanus 
occidentalis 

CE FT riparian forest BSU 

Little willow flycatcher Empidonax 
traillii brewsteri 

CE  riparian forest BS, NCV, 
BSU, LSU, 
Delta 

Mammals 
Riparian (San Joaquin 
Valley) woodrat 

Neotoma 
fuscipes riparia 

FE  riparian 
floodplain 

Delta 

Salt marsh harvest 
mouse 

Reithrodontomys 
raviventris 

FE  saltwater 
marsh 

Delta 

Riparian brush rabbit  Sylvilagus 
bachmani 
riparius 

FE  riparian 
floodplain 

Delta 

San Joaquin kit fox Vulpes macrotis 
mutica 

FE  grassland Delta 

Status Key      
State of California:  CE - State-listed, Endangered; CT - State-listed, Threatened 
Federal:  FE - Federal-listed, Endangered; FT - Federal-listed; Threatened, CS – Candidate Species 
WMA Occurrence:  WCL = Willow Creek-Lurline WMA; BS = Butte Sink WMA; NCV = North Central 
Valley WMA; LSU = Llano Seco Unit of the NCV WMA; BSU = Butte Sink Unit of the BS WMA;  
Delta = NCV species primarily in the Delta planning area 
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Appendix M. Endangered Species Act Compliance  
 
 
Endangered Speces Act compliance documentation will be provided with the Final CCP. Federally-listed species 
occurring or potentially occurring on the Butte Sink, Willow-Creek Lurline, and North Central Valley Wildlife 
Management Areas are presented in Appendix L. 
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Appendix N. Applicable Laws and Executive Orders and 
Relationships to Federal, State, and Local Policies 
and Plans  

1.0 Introduction 

This appendix contains an overview of laws, executive orders, polices, and plans created by 
Federal, State and local agencies with jurisdiction in the vicinity of the Butte Sink, Willow 
Creek-Lurline, and North Central Valley WMAs (WMAs) of the Sacramento National Wildlife 
Refuge Complex. This appendix contains a list of applicable laws and executive orders that 
may affect the Comprehensive Conservation Plan (CCP) or the U.S. Fish and Wildlife 
Service’s implementation of the CCP. A brief description of the law, executive order, policy, or 
plan is included as well as how it relates to the CCP. 

Table N-1. Federal Government 

Applicable Laws and Executive Orders 

Law, Regulation, or 
Guideline  

Description  Relation to the CCP 

Agency Coordination  

Executive Order No. 
12372, Intergovernmental 
Review of Federal 
Programs.  

Requires that Federal agencies afford 
other agencies review of documents 
associated with Federal programs.  

Copies of this environmental 
assessment were made 
available to the California 
State Clearinghouse, 
Federal and State agencies, 
and local governments. 

Human Rights Regulations  

Executive Order 12898, 
Environmental Justice. 
February 11, 1994 
Americans with 
Disabilities Act of 1990  

Requires Federal agencies to consider 
the effects of projects and policies on 
minority and lower income population. 
Provides for access to Federal facilities 
for the disabled. 

None of the CCP 
alternatives would 
disproportionately affect 
minority or low income 
populations. The Service will 
continue to comply with this 
Order under the CCP. 

Cultural Resources Regulations  

Antiquities Act of 1906  This act authorizes the scientific 
investigation of antiquities on Federal 
land. It prohibits and provides 
penalties for unauthorized search for or 
collection of artifacts or other objects of 
scientific interest. The Act also 
authorizes the president to establish 
national monuments and cultural areas 
on Federal lands. 

The Service will continue to 
comply with this Act under 
the CCP. 
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Applicable Laws and Executive Orders 

Law, Regulation, or 
Guideline  

Description  Relation to the CCP 

Executive Order No. 
11593, Protection and 
Enhancement of the 
Cultural Environment  

States that if the Service proposes any 
development activities that may affect 
archaeological or historical sites, the 
Service will consult with Federal and 
State Historic Preservation Officers to 
comply with Section 106 of the National 
Historic Preservation Act of 1966, as 
amended. 

The Service will continue to 
comply with this Order 
under the CCP. 

Native American Graves 
Protection and 
Repatriation Act of 1990 
(PL 101-601; 25 USC 3001 
et seq.) 

Regulations for the treatment of 
Native American graves, human 
remains, funeral objects, sacred 
objects, and other objects of cultural 
patrimony. Requires consultation with 
Native American Tribes during 
Federal project planning. 

The Service will continue to 
comply with this Act under 
the CCP. 

Archaeological Resources 
Protection Act of 1979 (PL 
96-95; 93 STAT 722; 16 
USC 470aa-47011), as 
amended 

Protects materials of archeological 
interest from unauthorized removal or 
destruction and requires Federal 
managers to develop plans to locate 
archeological resources. 

The Service will continue to 
comply with this Act under 
the CCP. 

Executive Order 13007, 
Indian Sacred Sites. 24 
May, 1996  

Provides for access to, and ceremonial 
use of, Indian sacred sites on Federal 
lands used by Indian religious 
practitioners and direction to avoid 
adversely affecting the physical 
integrity of such sites. 

The Service will continue to 
comply with this Order 
under the CCP. 

American Indian Religious 
Freedom Act 1978 (PL 95-
341; 92 STAT 469; 42 USC 
1996)  

Provides for freedom of Native 
Americans to believe, express, and 
exercise their traditional religion, 
including access to important sites. 

The Service will continue to 
comply with this Act under 
the CCP. 

Archaeological and 
Historic Preservation Act 
of 1974 (PL 93-291; 88 
STAT 174; 16 USC 469) 

Provides for the preservation of 
historical buildings, sites, and objects 
of national significance. 

The Service will continue to 
comply with this Act under 
the CCP. 

National Historic 
Preservation Act of 1966 
(PL 89-665; 50 STAT 915; 
16 USC 470 et seq.; 36 
CFR 800), as amended 

Requires Federal agencies to consider 
the effects of any actions or programs 
on historical properties. 

The Service will continue to 
comply with this Act under 
the CCP. 
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Applicable Laws and Executive Orders 

Law, Regulation, or 
Guideline  

Description  Relation to the CCP 

Biological Resources Regulations  

Endangered Species Act of 
1973 (16 USC 1531 et seq.), 
as amended 

Provides for protection of plants, fish, 
and wildlife that have a designation as 
threatened or endangered.  

An Intra-Service section 7 
consultation will be 
completed with the Service 
and with NOAA-Fisheries 
for CCP actions. 

National Environmental 
Policy Act of 1969 (42 USC 
4321 et seq)  

Requires analysis, public comment, and 
reporting for environmental impacts of 
Federal actions.  

The public has been notified 
of the availability of the 
draft Environmental 
Assessment and the 90-day 
period to provide comments. 

Executive Order 13186, 
Responsibilities of Federal 
Agencies to Protect 
Migratory Birds. Jan. 10, 
2001. 

Instructs Federal agencies to conserve 
migratory birds by several means, 
including the incorporation of 
strategies and recommendations found 
in Partners in Flight Bird Conservation 
Plans, the North American Waterfowl 
Plan, the North American Waterbird 
Conservation Plan, and the United 
States Shorebird Conservation Plan, 
into agency management plans and 
guidance documents. 

The Service has 
incorporated the strategies 
and recommendations of the 
listed management plans 
into the CCP to conserve 
migratory birds. The Service 
will continue to comply with 
this Order under the CCP. 

Fish and Wildlife 
Conservation Act of 1980 
(16 USC 661-667e), as 
amended 

Requires the Service to monitor non-
game bird species, identify species of 
management concern, and implement 
conservation measures to preclude the 
need for listing under ESA. 

The Service will continue to 
comply with this Act under 
the CCP. 

The Bald and Golden 
Eagle Protection Act of 
1940 (16 USC 668 et seq.) 

Provides protection for bald and golden 
eagles.  

The Service will continue to 
comply with this Act under 
the CCP. 

Migratory Bird Treaty Act 
of 1918, as amended  

Provides protection for bird species 
that migrate across state and 
international boundaries. 

The Service will continue to 
comply with this Act under 
the CCP. 

Anadromous Fish 
Conservation Act of 1965 
(16 USC 757a-757g) 

To conserve, develop, and enhance 
anadromous fish and the fisheries of 
the Great Lakes and Lake Champlain. 

The Service will continue to 
comply with this Act under 
the CCP. 

Clean Air Act of 1963, as 
amended ( USC  

Provides for the protection of air 
quality. Regulates air emissions from 
area, stationary, and mobile sources. 

The Service will continue to 
comply with this Act under 
the CCP. 

The Clean Water Act of 
1972, Section 404 (33 USC 
1344 et seq.), as amended 

Provides for protection of water 
quality.  

The Service will continue to 
comply with this Act under 
the CCP. 
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Applicable Laws and Executive Orders 

Law, Regulation, or 
Guideline  

Description  Relation to the CCP 

Fish and Wildlife Act of 
1956 (16 USC 742a-743j)  

Provides Secretary of Interior with 
authority to protect and manage fish 
and wildlife resources. 

The Service will continue to 
comply with this Act under 
the CCP. 

National Wildlife Refuge 
System Volunteer and 
Community Partnership 
Enhancement Act (1998) 

Amends the Fish and Wildlife Act of 
1956 to promote volunteer programs 
and community partnerships for the 
benefit of national wildlife refuges, and 
for other purposes. 

The Service will continue to 
promote volunteer programs 
and community partnerships 
on Service-owned lands. 

Fish and Wildlife 
Coordination Act of 1958  

Requires equal consideration and 
coordination of wildlife conservation 
with other water resource development 
programs. 

The Service will continue to 
comply with this Act under 
the CCP. 

Emergency Wetlands 
Resources Act of 1986 

Promotes the conservation of 
migratory waterfowl and offsets or 
prevent the serious loss of wetlands by 
the acquisition of wetlands and other 
essential habitats. 

The Service will continue to 
comply with this Act under 
the CCP. 

Federal Noxious Weed Act 
of 1990 

Requires the use of integrated 
management systems to control or 
contain undesirable plant species, and 
an interdisciplinary approach with the 
cooperation of other Federal and State 
agencies. 

The Service will continue to 
comply with this Act under 
the CCP. 

Executive Order 13112, 
Invasive Species, 1999 

Directs federal agencies to prevent 
introduction and provide control of 
invasive species. 

The Service will continue to 
comply with this Act under 
the CCP. 

Rivers and Harbor Act of 
1899 

Requires authorization by the U.S. 
Army Corps of Engineers prior to any 
work in, on, over, and under a 
navigable water of the U.S. 

The Service will continue to 
comply with this Act under 
the CCP. 

Hazardous Materials Regulations  

Oil Pollution Act of 1990 
(PL 101-380; 33 USC 2701, 
et seq.)  

Provides oil pollution policies and 
protections.  

The Service will continue to 
comply with this Act under 
the CCP. 

Comprehensive 
Environmental Response, 
Compensation, and 
Liability Act of 1980 (PL 
96-510; 42 USC 9601, et 
seq.)  

Provides mechanism for hazardous 
waste clean up.  

No evidence of contaminants 
or hazardous waste was 
identified on Service-owned 
lands. 
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Applicable Laws and Executive Orders 

Law, Regulation, or 
Guideline  

Description  Relation to the CCP 

Land and Water Use Regulations  

The National Wildlife 
Refuge System 
Administration Act of 1966 
(16 USC 668dd-668ee), 
National Wildlife Refuge 
System Improvement Act 
of 1997 (PL 105-57) 

Administration, management, and 
planning for National Wildlife Refuges, 
Amends the National Wildlife Refuge 
System Administration Act of 1966. 
Requires development of CCPs for all 
refuges outside of Alaska. 

The Service determined that 
hunting, wildlife 
observation, photography, 
environmental education, 
interpretation, research, 
grazing, plant gathering, 
commercial photography, 
and mosquito and other 
vector control are 
compatible with the 
purposes for which the 
WMAs were established. 
This document will satisfy 
this Act. 

Executive Order No. 
11988, Floodplain 
Management  

Provides for the support, preservation, 
and enhancement of the natural and 
beneficial values of floodplains. 

No structure that could 
either be damaged by or 
significantly influence the 
movement of floodwater in 
the project area is planned 
for construction on Service-
owned lands, thus the 
proposed action is consistent 
with this Order. 

Executive Order No. 
11990, Protection of 
Wetlands  

Provides for the conservation of the 
natural and beneficial values of 
wetlands and their associated habitats. 

The Service plans no 
detrimental impacts to 
wetlands but plans to 
conserve wetlands in the 
project area, thus the 
proposed action is consistent 
with this Order. 

The Refuge Recreation 
Act of 1962, as amended  

Provides for recreation use that is 
compatible with the primary purpose of 
a refuge. 

The Service determined that 
hunting, wildlife 
observation, photography, 
environmental education, 
interpretation, research, 
grazing, plant gathering, 
commercial photography, 
and mosquito and other 
vector control are 
compatible with the 
purposes for which the 
WMAs were established. 
This document will satisfy 
this Act. 
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Applicable Laws and Executive Orders 

Law, Regulation, or 
Guideline  

Description  Relation to the CCP 

Fish and Wildlife  
Improvement Act of 1978 

Improves administration of fish and 
wildlife programs and amends earlier 
laws including Refuge Recreation Act, 
NWRS Administration Act, and Fish 
and Wildlife Act of 1956. Authorizes the 
Secretary to accept gifts or real and 
personal property on behalf of the U.S. 
Also authorizes use of volunteers on 
Service projects and appropriations to 
carry out a volunteer program. 

The Service will continue to 
comply with this Act under 
the CCP. 

Refuge Revenue Sharing 
Act (16 U.S.C. 715s) 

Section 401 of the Act of June 15, 1935, 
(49 Stat. 383) provided for payments to 
counties in lieu of taxes, using revenues 
derived from the sale of products from 
refuges.  

The Service will continue to 
comply with this Act under 
the CCP. 

Land and Water 
Conservation Fund Act of 
1948 

This act provides funding through 
receipts from the sale of surplus 
federal land, appropriations from oil 
and gas receipts from the outer 
continental shelf, and other sources of 
for land acquisition under several 
authorities. Appropriations from the 
fund may be used for matching grants 
to states for outdoor recreation 
projects and for land acquisition by 
various federal agencies, including the 
Fish and Wildlife Service. 

The Service will continue to 
comply with this Act under 
the CCP. 

Migratory Bird 
Conservation Act of 1929 
(16 U.S.C. 715-715d, 
715e,715f-715r) 

Established the Migratory Bird 
Conservation Commission. The 
Commission approves acquisition of 
land and water, or interests therein, 
and sets the priorities for acquisition of 
lands by the Secretary for sanctuaries 
or for other management purposes.  

The Service will continue to 
comply with this Act under 
the CCP. 

Wilderness Act of 1964  
(16 U.S.C. 1131-1136; 78 
Stat. 890) 

Directs the Secretary of the Interior to 
review, within ten years, every roadless 
area of 5,000 acres or more and every 
roadless island regardless of size within 
the National Wildlife Refuge System 
and to recommend suitability of each 
such area.  

The Refuges do not contain 
5,000 acres of roadless land. 
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2.0 U.S. Fish and Wildlife Service Plans, Policies and Programs 

The Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs are managed as part 
of the National Wildlife Refuge System within a framework provided by legal and policy 
guidelines reviewed in Chapter 1 of the CCP. The role of the Service also is introduced in 
Chapter 1, as well as the mission of the National Wildlife Refuge System. The Service’s 
policies on Compatibility, Planning, and Biological Integrity, Diversity, and Environmental 
Health mandated by the National Wildlife Refuge System Improvement Act of 1997, are also 
discussed in Chapter 1, which also provides a general overview of regulatory context. The 
Comprehensive Conservation Planning process is discussed in Chapter 2 of the CCP. 

The Service is actively involved in the development and implementation of a number of 
conservation plans for migratory bird species, including the Partners in Flight North 
American Landbird Conservation Plan, North American Waterfowl Management Plan, United 
States Shorebird Conservation Plan, and the North American Waterbird Conservation 
Management Plan. Regional step-down plans specific to the area are discussed below.  

2.1 North American Waterfowl Management Plan 

(U. S. Fish and Wildlife Service and Canadian Wildlife Service. 1986. North American 
Waterfowl Management Plan. U. S. Dept. of Int. Rep., Washington, D. C. 19 pp.) 

The North American Waterfowl Management Plan documents the strategy among the United 
States, Canada and Mexico to restore waterfowl populations through habitat protection, 
restoration and enhancement. Implementation of the plan is at the regional level. The Butte 
Sink, Willow Creek-Lurline, and North Central Valley WMAs are covered by the Central 
Valley Joint Venture. The Central Valley, from Red Bluff in the north to Bakersfield in the 
south, is the single most important waterfowl wintering area in the Pacific Flyway, supporting 
60 percent of all the total migrating population. Hundreds of thousands of wintering and 
breeding shorebirds and a host of other migratory and resident birds also depend on the 
wetland and agricultural resources of this region for survival. The Central Valley Joint 
Venture Implementation Plan (2006) includes goals for the conservation of breeding and 
wintering waterfowl, breeding and wintering shorebirds, grassland and riparian birds, and 
other waterbirds. 

North American Waterfowl Management Plan Goals 

(U. S. Fish and Wildlife Service, Canadian Wildlife Service, and Mexican National Institute 
of Ecology. 1998. Expanding the vision: 1998 Update -North American Waterfowl 
Management Plan. U. S. Dept. of Int. Rep., Washington, D. C. 34 pp.) 

 Enhance the capability of landscapes to support waterfowl and other wetland-associated 
species by ensuring that Plan implementation is guided by biologically based planning, 
which in turn is refined through ongoing evaluation. 
 Define the landscape conditions needed to sustain waterfowl and benefit other wetland-

associated species, and participate in the development of conservation, economic, 
management, and social policies and programs that most affect the ecological health of 
these landscapes. 
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 Collaborate with other conservation efforts, particularly migratory bird initiatives, and 
reach out to other sectors and communities to forge broader alliances in a collective 
search for sustainable uses of landscapes. 
 Maintain the current diversity of duck species throughout North America and achieve a 

continental breeding population of 62 million ducks during years with average 
environmental conditions, which would support a fall flight of 100 million. 
 Increase or reduce goose populations to sustainable levels listed in Appendix 1. 
 Reduce Western tundra swan population to 60,000, and increase Pacific Coast trumpeter 

swan population to 43,200. 
 In the Central Valley Habitat Joint Venture Area, protect 80,000 acres, restore 120,000 

acres, and enhance 735,000 acres. 
 

Central Valley Joint Venture 2006 Implementation Plan 

(Central Valley Joint Venture (CVJV). 2006. Central Valley Joint Venture Implementation 
Plan – Conserving Bird Habitat. U. S. Fish and Wildlife Service, Sacramento, CA.) 

The mission of the Central Valley Joint Venture is to work collaboratively through diverse 
partnerships to protect, restore, and enhance wetlands and associated habitats for waterfowl, 
shorebirds, waterbirds, and riparian songbirds, in accordance with conservation actions 
identified in the Implementation Plan.  

Central Valley Objectives by habitat type: 

 Protect seasonal wetlands  
 Restore 108,527 acres of seasonal wetlands 
 Enhance 23,884 acres of seasonal wetlands 
 Restore 12,500 acres of semi-permanent wetlands 
 Restore 10,000 acres of riparian areas 
 Enhance 170,000 acres of rice cropland 
 Enhance 307,000 acres of waterfowl-friendly agricultural crops. 

 

2.2 Partners in Flight (PIF) Bird Conservation Plan 

(Rich, T. D., C. J. Beardmore, H. Berlanga, P. J. Blancher, M. S. W. Bradstreet, G. S. 
Butcher, D. W. Demarest, E. H. Dunn, W. C. Hunter, E. E. Iñigo-Elias, J. A. Kennedy, A. 
M. Martell, A. O. Panjabi, D. N. Pashley, K. V. Rosenberg, C. M. Rustay, J. S. Wendt, and 
T. C. Will. 2004. Partners in Flight North American Landbird Conservation Plan. 
Cornell Lab of Ornithology. Ithaca, NY.) 

North American Landbird Conservation Plan (Rich et. al 2004) summarizes geographic and 
habitat priorities for 449 species of landbirds across the continent. This plan includes, for the 
first time anywhere, estimates of continental population sizes and future population objectives 
for all landbirds. This plan will not replace Bird Conservation Plans, but rather will initiate a 
new round of dialogue on population and habitat objectives at continental, national, regional, 
state and local levels. The highest priority birds (102 species) constitute the new PIF Watch 
List. Also included in the plan is a list of characteristic species, which include species that may 
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not be rare or declining but which are integral to the biotic integrity of large habitats or 
regions. These species, along with the Watch List species, are addressed as species suites in 
the plan. PIF’s objective is to help land managers use the PIF plans, along with those from 
other bird initiatives, to undertake effective habitat conservation actions in the proper 
geographic context in North America. 

The California Partners in Flight (CalPIF) began in 1992 to promote the conservation of 
resident and migratory landbirds and their habitats in California through research, 
monitoring, education, and collaboration among public and private landowners and managers, 
government agencies, non-government organizations, and individuals and other bird 
conservation efforts. The CalPIF program has completed six habitat- and bioregion-based 
Bird Conservation Plans (BCPs) for Riparian, Oak Woodlands, Coastal Scrub and Chaparral, 
Grasslands, Coniferous Forests, and the Sierra Nevada Bioregion. A Shrub Steppe Plan is 
currently in review and a Desert Plan is in development. 

CalPIF initiated the Riparian Habitat Joint Venture (RHJV) project in 1994. The goal of the 
RHJV is to conserve, increase, and improve riparian habitat in order to protect and enhance 
California's native resident birds and Neotropical migratory birds. The Riparian Bird 
Conservation Plan (RHJV 2004) emphasizes a suite of 17 bird species chosen because of their 
conservation interest and as focal species representative of riparian habitats in the state. This 
Conservation Plan focuses on data concerning bird species associated with riparian habitat, 
but conservation recommendations, if implemented, should benefit many riparian associated 
species. 

The six objectives of the RHJV are: (1) Compile existing information on riparian habitat 
throughout the state to identify key riparian areas, as well as information gaps. Promote and 
coordinate efforts to obtain the information. (2) Develop guidelines for the protection of 
existing riparian habitat on public lands and recommend alternatives for protection of habitat 
on private lands. (3) Restore riparian habitat on public and private lands using commonly 
accepted, scientifically valid restoration techniques. (4) Enhance the productivity and 
biodiversity of riparian communities using appropriate management techniques. (5) Establish 
a network of high-quality riparian habitats throughout California to enhance and protect 
native birds. (6) Educate the general public and resource managers about the status and value 
of California's riparian habitat.  

Riparian Bird Conservation Plan 

(Riparian Habitat Joint Venture (RHJV). 2004. Version 2.0. The Riparian Bird 
Conservation Plan: a strategy for reversing the decline of riparian associated birds in 
California. California Partners in Flight. http://www.prbo.org/calpif/pdfs/riparian_v-2.pdf.) 

 Increase the breeding range of native birds and safeguard healthy bird communities 
with high productivity. 
 Maximize riparian ecosystem health, promote a self-sustaining functioning system, and 

maximize the cost-effectiveness of riparian conservation activities. 
 Increase the overall breeding range and/or abundance of native riparian birds by 

designing and implementing horticultural restoration projects that mimic natural 
riparian plant diversity and “patchiness”. Such plantings will most quickly support a 
diverse community of bird species that can successfully nest in the restored habitat. 
 Increase the value of existing/ongoing habitat and restoration projects for bird species. 

http://www.prbo.org/calpif/pdfs/riparian_v-2.pdf
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 Ensure that large landscape-scale management and flood control projects maximize 
benefits to wildlife in conjunction with benefits to agriculture and urban populations. 
Achieving numerous goals simultaneously would maximize the overall value of such 
projects to the people of California. 
 Implement and time land-management activities with the goal of maximizing bird 

species productivity or “source” populations. 
 Protect, recreate, or minimize interruptions of natural processes, particularly hydrology 

and associated high-water events to allow/promote/facilitate the natural cycle of channel 
movement, sediment deposition, and scouring that results in a diverse mosaic of riparian 
vegetation classes. 
 

Draft Grassland Bird Conservation Plan  

(California Partners in Flight (CPIF). 2000. Version 1.0. The draft grassland bird 
conservation plan: a strategy for protecting and managing grassland habitats and associated 
birds in California (B. Allen, lead author). Point Reyes Bird Observatory, Stinson Beach, 
CA. http://www.prbo.org/calpif/plans.html.) 

The Draft Grassland Bird Conservation Plan was developed to guide conservation policy and 
action on behalf of grassland habitats and birds. The geographic scope of this plan is the 
distribution of annual and native perennial grasslands in the state, which are found 
predominantly along the coast and in California’s Great Central Valley. The plan has focus on 
data concerning seven focal grassland bird species that are dependent on these habitat types. 

Conservation Action Recommendations include: 

 Monitoring/Research 
o Initiate statewide point count project. 
o Develop methods to monitor productivity and survivorship for grassland birds. 
o Determine sensitivity of California’s grassland birds to grassland patch size. 
o Determine grassland bird response to various grazing, burning, mowing, and 

disking regimes that occur in California. 
o Determine benefits / drawbacks of various agricultural regimes. 
o Determine if grassland birds select for or have increased productivity /survivorship 

in native grasslands vs. non-native grasslands. “Do native grass restorations 
restore native grassland birds?” 

 Habitat Restoration/Management 
o Avoid mowing and disking during the breeding season. 
o Avoid burning during the breeding season.  

 Habitat Protection 
o Identify remaining grassland areas of large patch size that have high species 

abundance and productivity for grassland birds. 
o Target unprotected areas that have been identified for protection as priority areas 

for (a) land purchases when possible, (b) conservation easements, and (c) the 
forging of partnerships with private landowners to create win-win situations. 

o Target areas with quality grassland habitat for protection status before targeting 

http://www.prbo.org/calpif/plans.html
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at-risk or degraded habitat. 

 
2.3 United States Shorebird Conservation Plan 

(Brown, S., Hickey, C., Harrington, B., and Gill, R. 2001. United States Shorebird 
Conservation Plan, Second Edition. Manomet Center for Conservation Sciences, 
Manomet, MA. 64 pp.)  

The United States Shorebird Conservation Plan was developed through a partnership effort 
by State and Federal agencies, non-government organizations (NGOs), academic institutions, 
and individuals committed to restoring and maintaining stable shorebird populations in the 
U.S. and throughout the Western Hemisphere (Brown et al. 2001). The Southern Pacific Coast 
Regional Shorebird Management Plan (Hickey et. al 2003) establishes regional goals and 
objectives for the western California Coast and Central Valley. Important shorebird habitats 
identified under this plan in the Central Valley include managed wetlands, agricultural fields 
and vernal pool rangelands.  

Southern Pacific Coast Regional Shorebird Plan  

(Hickey, C., W. D. Shuford, G. W. Page, and S. Warnock. 2003. Version 1.1. The Southern 
Pacific Shorebird Conservation Plan: A strategy for supporting California’s Central Valley 
and coastal shorebird populations. PRBO Conservation Science, Stinson Beach, CA.) 

 Increase the wintering population of the Mountain Plover in the Central Valley. Create 
suitable open foraging habitat by managing for giant kangaroo rats (Dipodomys ingens) 
and using fire and grazing, as appropriate. 
 Increase populations of breeding and wintering Snowy Plovers and wintering Long-

billed Curlews in the Central Valley. 
 Increase breeding and wintering populations of other shorebirds in the Central Valley. 
 Restore, enhance, and manage wetlands with integrated wetland management goals, 

which accommodate the needs of a greater diversity of birds, including shorebirds. 
 Ensure the availability of high quality water for wetlands. 
 Resist fragmentation or loss of existing wetland complexes by urban encroachment. 
 Promote management practices in agricultural lands and vernal pool rangelands that 

will provide for a greater diversity of birds, including shorebirds. Also, promote 
easements and other options for maintaining wildlife-friendly agricultural lands and 
vernal pool rangelands. 
 Reduce the use of contaminated agricultural evaporation ponds by shorebirds and other 

waterbirds while creating alternative uncontaminated habitats that will mimic historic 
saline playa wetlands thereby maintaining the current mix of waterbird communities. 
 Increase shorebird use of sewage ponds or wetlands using treated sewage effluent if 

issues of disease transmission and contaminants can be addressed. 
 

2.4 North American Waterbird Conservation Plan  

(Kushlan, J. A., M. J. Steinkamp, K. C. Parsons, J. Capp, M. Acosta Cruz, M. Coulter, I. 
Davidson, L. Dickson, N. Edelson, R. Elliot, R. M. Erwin, S. Hatch, S. Kress, R. Milko, S. 
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Miller, K. Mills, R. Paul, R. Phillips, J. E. Saliva, B. Sydeman, J. Trapp, J. Wheeler, and 
K. Wohl. 2002. Waterbird Conservation for the Americas: The North American Waterbird 
Conservation Plan, Version 1. Waterbird Conservation for the Americas, Washington, 
DC, U.S.A., 78 pp) 

North American Waterbird Conservation Plan (NAWCP) provides an overarching continental 
framework and guide for conserving waterbirds. It sets forth goals and priorities for 
waterbirds in all habitats from the Canadian Arctic to Panama, from Bermuda through the 
U.S. Pacific Islands, at nesting sites, during annual migrations, and during non-breeding 
periods. It advocates continent-wide monitoring; provides an impetus for regional 
conservation planning; proposes national, state, provincial and other local conservation 
planning and action; and gives a larger context for local habitat protection. 

The vision of the NAWCP is the distribution, diversity, and abundance of breeding, migratory, 
and non-breeding waterbirds are sustained or restored throughout North America, Central 
American, and the Caribbean. Four goals were established in the plan (Kushlan et. al 2002) to 
accomplish this vision (1) species and population goal, (2) habitat goal, (3) education and 
information goal, and (4) coordination and integration goal. A regional step-down plan for the 
Pacific Coast will focus on key species and habitats and develop specific goals and objectives 
for management, monitoring, research and outreach. 

Species and Population Strategies  

 Determine population status for all species of waterbirds throughout North America, 
Central America, and the Caribbean.  
 Institute a large scale, dispersed, partnership-based population monitoring system.  
 Initiate monitoring of demography, habitats, wintering range, and important threats, 

such as seabird bycatch, as appropriate for species and areas.  
 Develop analytical tools and analytical schemes to determine and assess population 

trends against trend thresholds for each species.  
 Define sustainable population goals for all species, at regional scales as possible and as 

needed, and eventually at the continental scale.  
 Determine the extent and root causes of public perception of waterbirds, particularly 

locally abundant species, and develop programs that help bring public perception in line 
with scientific and economic findings.  
 Energize Joint Ventures and agencies to take responsibility for setting and achieving 

population goals through appropriate management.  
 Develop a global perspective on populations to aid in interpretation of population trends.  
 Synthesize information to identify key factors affecting populations in order to take 

appropriate conservation action.  
 

Habitat Strategies  

 Identify key marine, freshwater, and terrestrial habitats for waterbirds, including 
breeding, wintering, migratory, roosting, and foraging habitats.  
 Implement conservation and management actions that secure important habitats.  
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 Increase understanding of waterbird habitat requirements, threats to habitat quality, 
and habitat interaction at different scales.  
 Develop and implement habitat management plans for waterbirds for each planning unit.  
 Identify, inventory and document key sites that potentially qualify as global, continental, 

national, or state Important Bird Areas (IBAs) and other key sites for waterbirds.  
 Refine and continually update the list and description of IBAs for waterbirds.  

 
Education and Information Strategies  

 Ensure that information on waterbird conservation is available in a form that is useful 
for planning, implementation, and management purposes.  
 Increase effectiveness of communication by partnering with outreach activities for other 

birds and for other environmental programs.  
 Develop relationships with educators of all levels and participate in programs that 

increase awareness and improve education.  
 Develop and widely distribute educational information on habitat conservation 

strategies.  
 Work with users of waterbird habitats to promote practices and policies that reduce 

impacts on the birds. 
 

Coordination and Integration Strategies  

 Establish cooperative actions with organizations concerned with the conservation, 
research, and management of waterbirds and their habitats.  
 Establish cooperative actions with other bird conservation initiatives, particularly 

through common goal setting, and multi-species approaches such as advocated by North 
American Bird Conservation Initiative (NABCI).  
 Establish cooperative linkages with other bird conservation initiatives concerned with 

aquatic habitats.  
 When initiatives for other aquatic bird groups are not underway, catalyze simultaneous 

planning and conservation of all water-dependent bird species.  
 Seek to achieve integrated bird conservation action that incorporates the needs of 

waterbirds.  
 Exchange information and expertise with international, national, regional 

state/provincial and local partners, and establish networks between conservationists, 
scientists, and habitat managers.  
 Develop waterbird plans, where appropriate, at national, regional, JV, and 

state/provincial levels.  
 Influence environmental policies and programs to positively affect waterbird 

conservation.  
 Participate in international programs in ways that enhance the conservation of 

waterbirds.  
 Increase human and financial resources available for waterbird conservation. 
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2.5 Conservation Plan for the Tricolored Blackbird (Agelaius tricolor)-2.0 Update.  
2009.  Tricolored Blackbird Working Group.  54pp.   

 Protect, create, restore, and manage habitats needed to support viable, self-sustaining 
populations of tricolors. Protect silage-nesting tricolors until sufficient, permanent 
breeding habitat is available to maintain viable self-sustaining populations. 
 Establish biological objectives to inform habitat management and habitat restoration 

efforts described herein and to serve as standards. 
 For success. Improve understanding of tricolor population dynamics—including 

population trends, spatial patterns of abundance and movement, age structure, and 
annual survivorship—to inform habitat management and conservation efforts. Improve 
understanding of the factors influencing tricolor reproductive success to inform habitat 
management and conservation efforts. Create an information management system to 
accumulate, manage, and disseminate existing and future tricolor data. 
 Enhance public understanding and support for conservation goals for the tricolor. 
 Using the activities of the Tricolor Working Group as an example, raise public 

awareness about opportunities for conservation of nonlisted species. 
 

2.6 Pacific Flyway Management Plan: Western Management Unit Mourning Dove 
Goals and Objectives 

(Pacific Flyway Council. 2003. Pacific Flyway Management Plan for Western White-
winged Doves. U. S. Fish and Wildlife Service, Portland, Oregon. 27pp.) 

 Maintain the Western Management Unit (WMU) population of mourning doves and its 
habitat at levels consistent with optimum distribution, density, and recreational uses of 
the resources. 
 Determine the causes of mourning dove population declines in the WMU and establish 

procedures to reverse the trends. 
 Increase the population levels of WMU mourning doves to a point where call-count 

indices average no less than 16 in the Coastal subunit. 
 Increase and maintain adequate habitat to sustain the current seasonal distribution of 

WMU mourning doves throughout their range. The important habitat components are 
appropriate structures for nesting and roosting (trees), and food and water sources. 
 Maximize the potential for sustained consumptive and non-consumptive uses of the 

mourning dove resource in the WMU. 
 

2.7 Anadromous Fish Restoration Program 

The Central Valley Project Improvement Act (CVPIA) was signed into law in 1992. The 
CVPIA directed the Secretary of the Interior to amend previous authorizations of California's 
Central Valley Project to: "include fish and wildlife protection, restoration, and mitigation as 
project purposes having equal priority with irrigation and domestic use and fish and wildlife 
enhancement as a project purpose equal to power generation." Section 3406(b)(1) of the 
CVPIA directs the Secretary of the Interior to develop and implement a program that makes 
all reasonable efforts to at least double natural production of anadromous fish in California's 
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Central Valley streams on a long-term, sustainable basis.  

The major resulting program is known as the Anadromous Fish Restoration Program 
(AFRP). The goal of the AFRP is concurrent to section 3406(b)(1) of the CVPIA, to "develop 
within three years of enactment and implement a program which makes all reasonable efforts 
to ensure that, by the year 2002, natural production of anadromous fish in Central Valley 
rivers and streams will be sustainable, on a long-term basis, at levels not less than twice the 
average levels attained during the period of 1967-1991." Since 1995, the AFRP has helped 
implement over 195 projects to restore natural production of anadromous fish. 

Six general objectives need to be met to achieve this program goal:  

 Improve habitat for all life stages of anadromous fish through provision of flows of 
suitable quality, quantity, and timing, and improved physical habitat;  
 Improve survival rates by reducing or eliminating entrainment of juveniles at diversions;  
 Improve the opportunity for adult fish to reach their spawning habitats in a timely 

manner;  
 Collect fish population, health, and habitat data to facilitate evaluation of restoration 

actions;  
 Integrate habitat restoration efforts with harvest and hatchery management; 
 Involve partners in the implementation and evaluation of restoration actions.  

 

3.0 State of California 

3.1 California Wildlife Action Plan, California Wildlife Conservation Challenges  

(California Department of Fish and Game. 2005c. California Wildlife Conservation 
Challenges California’s Wildlife Action Plan. Prepared by U. C. Davis Wildlife Health 
Center for the California Department of Fish and Game. Sacramento, CA. 624 pp.) 

Conservation actions were considered for each region, based on the stressors and 
circumstances of the regions. Statewide conservation actions are those actions that are 
important across most or all regions. The following are recommended statewide conservation 
actions: 

A. The state should develop policies and incentives to facilitate better integration of 
wildlife conservation considerations into local and regional planning and land-use 
decision-making. 

B. Permitting agencies, county planners, and land management agencies should work to 
ensure that infrastructure development projects are designed and sited to avoid 
harmful effects on sensitive species and habitats. 

C. The state should develop policies and incentives to better integrate wildlife 
conservation into state and regional transportation planning. Wildlife considerations 
need to be incorporated early in the transportation planning process. 

D. State and federal agencies should work with cities and counties to secure sensitive 
habitats and key habitat linkages. 
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E. State and local agencies should allocate sufficient water for ecosystem uses and wildlife 
needs when planning for and meeting regional water supply needs. 

F. Federal, state, and local agencies should provide greater resources and coordinate 
efforts to control existing occurrences of invasive species and to prevent new 
introductions. 

G. Federal, state, and local agencies and nongovernmental conservation organizations, 
working with private landowners and public land managers, should expand efforts to 
restore and conserve riparian communities. 

H. Federal, state, and local agencies and nongovernmental organizations, working with 
private landowners, should expand efforts to implement agricultural and rangeland 
management practices that are compatible with wildlife and habitat conservation. 

I. In their conservation planning and ecosystem restoration work, state and federal 
wildlife agencies and land managers should consider the most current projections of 
the effects of global warming. 

J. The state and federal governments should give greater priority to wildlife and natural 
resources conservation education. 

K. The state should strengthen its capacity to implement conservation actions and to 
assist local agencies and landowners with planning and implementation of wildlife and 
habitat restoration and conservation efforts. 

The following are recommended conservation actions for the Central Valley and Bay-Delta 
Region: 

A. The California Resources Agency, Fish and Game, the U.S. Fish and Wildlife Service, 
public land managing agencies, and local governments need to develop multicounty 
regional habitat conservation and restoration plans. 

B. While numerous private landowners are leaders in conservation, Fish and Game, the 
U.S. Fish and Wildlife Service, the USDA Natural Resources Conservation Service, 
and local resource conservation districts need to improve conservation and restoration 
on private lands by assisting private landowners. 

C. Public land managers need to continue improving wildlife habitat for a variety of 
species on public lands. 

D. Public agencies and private organizations need to work with the San Francisco Bay 
Joint Venture to protect and restore tidal habitats and baylands in San Francisco Bay. 

E. Public agencies and private organizations need to collaboratively protect and restore 
habitat connectivity along major rivers in the Central Valley. 

F. Public agencies and private organizations need to collaboratively protect and restore 
upland linkages among protected areas in the San Joaquin Valley. 

G. Public agencies and private organizations need to collaboratively protect and restore 
lowland linkages in San Francisco Bay. 
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H. Public agencies and private organizations need to collaboratively protect upland 
linkages and reduce the risk of habitat isolation in the eastern and northern San 
Francisco Bay area. 

I. Water management agencies need to secure dependable and adequate amounts and 
quality of water for wildlife. 

J. Water management agencies need to reestablish and maintain more natural river 
flows, flooding patterns, water temperatures, and salinity conditions to support wildlife 
species and habitats. 

K. Water management agencies need to restore gravel supply in sediment-starved rivers 
downstream of reservoirs to maintain functional riverine habitats. 

L. Public agencies and private organizations should protect, restore, and improve water-
dependent habitats (including wetland, riparian, and estuarine) throughout the region. 
Design of these actions should factor in the likely effects of accelerated climate change. 

M. Water management agencies, state and federal wildlife agencies, and other public 
agencies and private organizations need to collaboratively improve fish passage by 
removing or modifying barriers to upstream habitat. 

N. To support healthy aquatic ecosystems, public agencies and private organizations, in 
collaboration with the California Bay-Delta Authority, need to improve and maintain 
water quality in the major river systems of this region. 

O. Regional water quality boards, in collaboration with other public agencies and private 
organizations, need to improve and maintain water quality in streams and tidal waters 
of San Francisco Bay. 

P. Fish and Game should expand funding and coordinate efforts to prevent the 
establishment of invasive species and to reduce the damage of established invasive 
species. 

Q. State and federal agencies should expand law enforcement funding and staffing and 
coordinate efforts to enforce regulations to prevent the degradation of rivers and 
streams and to detect, prevent and take actions to protect water quality. 

 

4.0 Counties 

The Butte Sink, Willow Creek-Lurline, and North Central Valley WMAs include parts of 12 
counties (Tehama, Butte, Glenn, Colusa, Yuba, Sacramento, Sutter, Placer, Yolo, Solano, 
Contra Costa, and San Joaquin Counties). Each county is a multi-purpose government 
structure directed by an elected Board of Supervisors. There are also numerous special 
districts within each county, which are limited-purpose governmental agencies, such as fire 
districts, mosquito and vector control districts, irrigation districts and reclamation districts. 
Local land use policies are established in the general plans of each county, which are adopted 
by the respective Boards of Supervisors. CCP actions are proposed in 8 of the 12 counties. The 
general plans for those 8 counties address the WMA lands as follows: 
 Butte County General Plan (2030) – The County Land Use Element includes policies 

to protect and conserve land that is used for agricultural purposes, including cropland 
and grazing land, conserving timber resources, conserving important habitats and 
watersheds, and limit development in foothill and mountain areas constrained by fire 
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hazards, water supply, migratory deer habitat, or infrastructure. Agriculture is the 
dominant land use within unincorporated Butte County, accounting for approximately 
599,040 acres (60% of the county’s area) spread across the county (accessed on 
September 29, 2014 at 
http://www.buttecounty.net/dds/Planning/GeneralPlan/Chapters.aspx). 
 Colusa County General Plan (2030) – The land use policies of the County General Plan 

are primarily directed to the support of agricultural use in rural areas. The plan also 
includes policies regarding the value of natural resources (accessed on September 29, 
2014 at http://countyofcolusa.org/index.aspx?NID=137). 
 Glenn County General Plan (1993) – The General Plan is primarily directed to the 

support of agricultural use in the rural area and there is also a policy specifying early 
consultation for projects involving wildlife management agencies. The General Plan is 
being updated (accessed on September 29, 2014 at http://www.gcplanupdate.net/). 
 Placer County General Plan, as amended in 2013 – The land use policies of the County 

General Plan include goals to establish and maintain interconnected greenbelts and open 
spaces for the protection of native vegetation and wildlife. The plan also includes goals to 
maintain large-parcel agricultural zoning and prohibit the subdivision of agricultural 
lands into smaller parcels, with some exceptions detailed in the plan. Updates to various 
elements of the 1994 General Plan are on-going (accessed on September 29, 2014 at 
http://www.placer.ca.gov/~/media/cdr/Planning/CommPlans/PCGP/PCGP2013.pdf). 
 Sacramento County General Plan, as amended in 2011 (2030) – The Conservation 

Element includes goals to protect vegetation, wildlife, natural open space functions, and 
other terrestrial resources; and mitigate losses. This element recognizes the Stone 
Lakes National Wildlife Refuge and other existing preserves and supports the continued 
creation of preserves and wildlife corridors in the county. The Open Space Element’s 
Agricultural Component identifies important agricultural land including prime and 
unique farmland, farmland of statewide and local importance and sustainable ranching 
lands. The General Plan designates land use in the southwestern portion of the county in 
the Delta as primarily agricultural cropland and east of the greater Sacramento area as 
primarily general agriculture. The General Plan establishes policies that balance 
sustainable human habitation with conservation of the natural resources in the County. 
For example, the Conservation and Open Space Elements discuss Habitat Conservation 
Plans (HCPs), a regional approach to addressing issues related to urban development, 
habitat conservation and agricultural protection (accessed on September 29, 2014 at 
http://www.per.saccounty.net/PlansandProjectsIn-Progress/Pages/GeneralPlan.aspx). 
 Sutter County General Plan (1996) – The land use policies of the County General Plan 

are primarily directed to the support of agricultural use in the rural area and there are 
also policies regarding the value of natural resources (accessed on September 29, 2014 at 
http://www.co.sutter.ca.us/doc/government/depts/cs/ps/gp/gp_home). 
 Yolo County General Plan (2030) – The land use policies of the County General Plan 

are focused on protecting agricultural and open space resources commodities and 
identity, resisting urbanization, and directing growth into the existing incorporated cities 
and towns. Policies include prohibition of designated new urban development in places 
with significant natural resources or other characteristics, reducing activities that 
encroach on nature (e.g., wildlife corridors), and channeling growth through buffers, 
conservation easements, and other means (accessed on September 29, 2014 at 

http://countyofcolusa.org/index.aspx?NID=137
http://www.per.saccounty.net/PlansandProjectsIn-Progress/Pages/GeneralPlan.aspx
http://www.co.sutter.ca.us/doc/government/depts/cs/ps/gp/gp_home
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http://www.yolocounty.org/general-government/general-government-
departments/county-administrator/general-plan-update/adopted-general-plan). 
 Yuba County General Plan (1996) – Goals in the Land Use Element include retaining 

at least 50% of the non-prime field crop land now in production (12-LUO). The land use 
policies of the County General Plan also include preservation of natural resources 
(accessed on September 29, 2014 at 
http://www.co.yuba.ca.us/departments/community%20development/planning/Default%
20Pages/yubacountygeneralplan.aspx). 
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U.S. Fish and Wildlife Service 

Core Planning Team 

 

Dan Frisk  Project Leader, Sacramento NWRC 

Kevin Foerster Former Project Leader, Sacramento NWRC 

Chris Barr  Deputy Project Leader, Sacramento NWRC 

J. Greg Mensik Former Deputy Refuge Manager, Sacramento NWRC 

Craig Isola  Easement Manager, Wildlife Refuge Specialist 

Michael Peters  Refuge Manager, Colusa and Sutter NWRs, Butte Sink Unit 

Kelly Moroney  Assistant Refuge Manager, Sacramento River NWR, Llano Seco Unit  

Michael Wolder Supervisory Wildlife Biologist, Sacramento NWRC 

Matt Hamman  Wildlife Biologist, formerly with Sacramento NWRC 

Joe Silveira  Wildlife Biologist, Sacramento NWRC 

Jennifer Isola  Wildlife Biologist, Sacramento NWRC 

Lora Haller  Outdoor Recreation Planner, Sacramento NWRC 

Denise Dachner Outdoor Recreation Planner, formerly with Sacramento NWRC 

Sandy Osborn  Refuge Planner, Region 8  

Jacqueline Ferrier Former Refuge Planner, Sacramento NWRC 

 

Expanded Team 

 

Paul Hofmann Wildlife Biologist, formerly with California Department of Fish and 
Wildlife 

Joshua Bush  Wildlife Biologist, California Department of Fish and Wildlife 

Dean Kwasny  California WRP Coordinator, Natural Resource Conservation Service 

David Linehan  Former Refuge Supervisor, Region 8 

Mark Pelz  Chief of Natural Resources, Region 8 

Patricia Roberson NEPA/Policy Coordinator, Region 8 

Sallie Hejl  Former Regional Biologist, Region 8 

Karl Stromayer Assistant Refuge Supervisor, Region 8 
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Steve Dyer  Former Chief of Realty, Region 8 

Art Shine  Chief of Visitor Services, Region 8 

Carol Damberg Former Chief of Refuge Operations, Region 8 

Bart McDermott Refuge Manager, Stone Lakes NWR 

Robert Shaffer Former Central Valley Joint Venture Science Coordinator, FWS 

Greg Yarris  Central Valley Joint Venture Science Coordinator, FWS 

Virginia Parks  Cultural Resources Team, Region 1+8 

Richard Hadley Assistant Regional Fire Management Officer-Planning, Region 8 

Dale Shippelhoute Fire Management Officer, Sacramento NWRC 

Tim Havens  Zone Officer, Refuge Law Enforcement, Region 8 
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Appendix P. Wilderness Review 

 

The purpose of a wilderness review is to identify and recommend for Congressional 
designation National Wildlife Refuge System (Refuge System) lands and waters that merit 
inclusion in the National Wilderness Preservation System (NWPS). Wilderness reviews are a 
required element of CCPs and are conducted in accordance with the refuge planning process 
outlined in Part 602, National Wildlife Refuge System Planning policy (FW 1 and 3), including 
interagency and tribal coordination, public involvement, and National Environmental Policy 
Act (NEPA) compliance. Other key policies related to the management of National Wildlife 
Refuges in included in Chapter 1 of the CCP. 
 
This appendix summarizes the wilderness inventory for Butte Sink, Willow Creek-Lurline, 
and North Central Valley Wildlife Management Areas (WMAs). 
 
According to Section 13 of the Service’s Director’s Order No. 125 (12 July 2000), for refuge 
lands to be considered for wilderness designation, all or part of the refuge lands must: 

• be affected primarily by the forces of nature, with the human imprint substantially 
unnoticeable; 

• have outstanding opportunities for solitude or a primitive and unconfined type of 
recreation; 

• have at least 5,000 contiguous acres (2,000 ha) or be sufficient in size to make 
practicable its preservation and use in an unimpaired condition, or be capable of 
restoration to wilderness character through appropriate management, at the time of 
review; and 

• be a roadless island. 
 
As documented below, none of the lands within the WMAs meet the criteria necessary for a 
wilderness study area at this time. 
 
For the Butte Sink WMA, the Service is authorized to manage 733 acres of fee title lands at 
the Butte Sink Unit. Butte Sink Unit does not meet the overall criteria for recommendation as 
a wilderness area because:  

• it does not encompass 5,000 contiguous acres; and  
• it contains evidence of human use, including roads and ongoing agriculture practices on 

adjacent lands. 
 

The Willow Creek-Lurline WMA is comprised of only privately owned lands; therefore, it does 
not meet the criteria for recommendation as a wilderness area. 

 
For the North Central Valley Wildlife Management Area (WMA), the Service is authorized to 
manage 1,732 acres of fee-title (Service-owned) lands at the Llano Seco Unit. The WMA and 
the Llano Seco Unit do not meet the overall criteria for recommendation as a wilderness area 
because:  

• it does not encompass 5,000 contiguous acres; and  
• its lands are not contiguous and contain evidence of human use, including roads and 

ongoing agriculture practices on adjacent lands.  
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