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Appendi) A
Compatibility Determination
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01-2  Environmental Education, Interpretation, Wildlife Observation and Photography

3-456-+7%#-2  Antioch Dunes National Wildlife Refuge

81&%()'19'/6+%/:+;<=5'1'&'"/+;5&9".'&*2  Endangered Species Act of 19!3, as amended 
(1J ULSLCL 1531 - 1544)

3-456-+>5.$"1-?1@2  LLL to conserve (A) fish or wildlife which are listed as endangered species
or threatened speciesLLL or (B) plantsLLL

7%&'"/%)+A'):)'4-+3-456-+B*1&-#+C'11'"/2  The mission of the National Wildlife Refuge
System is Rto 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
AmericansLR

,-1<.'$&'"/+"4+01-?1@2  Environmental education, interpretation, wildlife observation, and
wildlife photography would occur from outside the Refuge fence or under controlled visits since
the Refuge is closed to the publicL  Antioch Dunes NWR provides an opportunity for increasing
awareness of endangered plant and insect species through led tours and interpretive
informationL  There would be a concurrent opportunity for wildlife observation and photography
during any led toursL  Establishing interpretive panels at a vehicle turnout would foster the
above uses with little impact to the RefugeL  The Refuge was established to protect the unique
riverine dune ecosystem which provides habitat for the endangered Antioch Dunes evening
primrose (1-/"&2-.%+3-)&"'3-0+2"4-))''), Contra Costa wallflower (5.*0'#6#+7%$'&%&6#
%/860&%&6#) and LangeVs metalmark butterfly (9$"3-#'%+#".#"+)%/8-')L  Environmental
education and interpretation at the Refuge would focus on endangered speciesL  In addition, the
Refuge would educate the public about the National Wildlife Refuge System and the Service
missionL  Currently, there are no interpretive efforts and few led tours at the RefugeL 

;D%')%(')'&*+"4+3-1"5.<-12  Minimal staff e)ists to manage for environmental education,
interpretation, wildlife observation and wildlife photography at the Antioch Dunes National
Wildlife RefugeL  Increased funding would be required for interpretive materials and educational
materialsL  Volunteers to lead tours would need to be recruited and trainedL

;/&'<'$%&-:+E#$%<&1+"4+&9-+01-?1@2 The goals of the Refuge areY

1L  To protect, restore, and manage the Antioch Dunes ecosystem for a diversity of native plant
and animal speciesL

2L To protect, enhance, and maintain habitat for threatened and endangered species,
emphasi[ing species known to inhabit the Refuge, including the LangeVs metalmark butterfly,
Contra Costa wallflower, and Antioch dunes evening primroseL
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3L  To establish an educational program for the public to foster an appreciation of the natural
habitats and endangered species supported by the native riverine dune habitat of the RefugeL

Controlled access through led tours at appropriate times supports the third goal and should
have minimal impacts upon the first two goals of the Refuge although the possibility e)ists of
damaging endangered plants, disturbing endangered butterflies and introducing unwanted
plants through seed transfer while on led toursL

>5()'<+3-D'-F+%/:+!"##-/&2  Would be conducted concurrently with the public review and
comment period for the Comprehensive Conservation PlanL

,-&-.#'/%&'"/ ?<9-<G+"/-+(-)"F@2+

\\\\\ Use is Not Compatible

   ]    Use is Compatible With Following Stipulations

B&'$5)%&'"/1+7-<-11%.*+&"+8/15.-+!"#$%&'(')'&*2  The Refuge would remain closed to
uncontrolled public useL  Tours would be led by persons trained in identification, ecology, and
necessary limited behavior in the vicinity of the endangered plants and butterflyL  Protection of
other native plants and animals on the Refuge would be incorporated into led toursL

Interpretive panels and educational materials used outside the fence require no stipulationsL

Although the Refuge manager has the authority to close certain areas to public access, the
State Lands Commission has reserved all lands below mean high water for public accessL 
Thus, complete closure of the entire beach profile by the Service would not be possibleL  In an
effort  to control all access to the Refuge, the Refuge would pursue a lease of these landsL

H51&'4'<%&'"/2  The Refuge Improvement Act identifies environmental education, interpretation,
wildlife observation, and wildlife photography as priority public uses for National Wildlife
RefugesL  As priority uses of the Refuge system, these uses take precedence over other
potential public uses in Refuge planning and managementL  The Service strives to provide
priority public uses when compatible with the purpose and goals of the RefugeL  The above four
priority uses support one of the goals of the Comprehensive Conservation PlanL 

C%/:%&".*+3-I-D%)5%&'"/+,%&-+?$."D':-+#"/&9+%/:+*-%.+4".+J%))"F-:K+51-1+"/)*@2

October 201J Mandatory 15-year Reevaluation Date (for priority public uses)

\\\\\\\\Mandatory 10-yr Reevaluation Date (for all uses other than priority
    public uses)

78>;+!"#$)'%/<-+4".+3-456-+01-+,-<'1'"/+?<9-<G+"/-+(-)"F@2
Conducted with the Comprehensive Conservation Plan

\\\\\\Categorical E)clusion without Environmental Action Statement

\\\\\\Categorical E)clusion and Environmental Action Statement
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    ] Environmental Assessment and Finding of No Significant Impact

\\\\\\Environmental Impact Statement and Record of Decision

3-456-+,-&-.#'/%&'"/

Prepared byY\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\
(Signature)       (Date)

Refuge Manager/
Proaect Leader
ApprovalY \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\

(Signature) (Date)
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Refuge SupervisorY\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\
(Signature)       (Date)

Regional Chief,
National Wildlife
Refuge SystemY\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\

(Signature)       (Date)

California/Nevada
Operations Manager
(for CA and NV)Y\\\\\\\\\\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\

(Signature)       (Date)
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01-2 Scientific Research

3-456-+7%#-2  Antioch Dunes National Wildlife Refuge

81&%()'19'/6+%/:+;<=5'1'&'"/+;5&9".'&*2  Endangered Species Act of 19!3, as amended (1J
ULSLCL 1531 - 1544)

3-456-+>5.$"1-?1@2  LLL to conserve (A) fish or wildlife which are listed as endangered species
or threatened speciesLLL or (B) plantsLLL

7%&'"/%)+A'):)'4-+3-456-+B*1&-#+C'11'"/2  The mission of the National Wildlife Refuge
System is Rto 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
AmericansLR

,-1<.'$&'"/+"4+01-?1@2 Antioch Dunes NWR receives periodic requests to conduct scientific
researchL  Priority would be given to studies that contribute to the enhancement, protection,
preservation, and management of threatened and endangered species and their ecosystemL 
Research applicants must submit a proposal that would outlineY (1) obaectives of the studyc (2)
austification for the studyc (3) detailed methodology and schedulec (4) potential impacts on
Refuge endemics and their ecosystem, including disturbance (short and long term), inaury, or
mortalityc (5) personnel requiredc (J) costs to Refuge, if anyc and (!) end products (iLeL reports or
publications)L  Research proposals would be reviewed by Refuge staff or others as appropriateL

Evaluation criteria would include, but not be limited to, the followingY
1L  Research that would contribute to Refuge goals would have higher priority than other
requestsL
2L  Research that would conflict with other ongoing research, monitoring or management
programs would not be grantedL
3L  Research proaects that can be done elsewhere off-Refuge, are less likely to be approvedL
4L  Research which causes undue disturbance or is intrusive, would likely not be grantedL  Level
and type of disturbance would be carefully weighed when evaluating a requestL
5L  Research evaluation would determine if any effort has been made to minimi[e disturbance
through study design, including considering adausting location, timing, scope, number of
permittees, study methods, number of study sites, etcL
JL  If staffing or logistics make it impossible for the Refuge to monitor researcher activity in a
sensitive area this may be reason to deny the request depending on the circumstancesL
!L  The length of the proaect would be considered and agreed upon before approvalL  Proaects
would not be open ended and would be reviewed annuallyL

;D%')%(')'&*+"4+3-1"5.<-12 Adequate funding and staff e)ist to manage for research at Antioch
Dunes National Wildlife RefugeL
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;/&'<'$%&-:+E#$%<&1+"4+&9-+01-?1@2 The goals of the Refuge areY
1L  To protect, restore, and manage the Antioch Dunes ecosystem for a diversity of native plant
and animal speciesL
2L To protect, enhance, and maintain habitat for threatened and endangered species,
emphasi[ing species known to inhabit the Refuge, including the LangeVs metalmark butterfly,
Contra Costa wallflower, and Antioch dunes evening primroseL
3L  To establish an educational program for the public to foster an appreciation of the natural
habitats and endangered species supported by the native riverine dune habitat of the RefugeL

Previous scientific research has directly contributed to the first two goals and provided
information that would be used to support the third goalL  The possibility e)ists of damaging
endangered plants, disturbing endangered butterflies and introducing unwanted plants through
seed transfer while doing researchL  There is also the potential for illegal collection of
endangered  plants and insects at the RefugeL

Minimal impact to Refuge resources is e)pected with scientific research studiesL  Some level of
disturbance is e)pected with all research activities since most researchers would be entering
areas that are normally closed to the public and may be collecting samples or handling wildlifeL 
Special Use Permit conditions would include special conditions to ensure that impact to wildlife
and habitats are kept to a minimumL

>5()'<+3-D'-F+%/:+!"##-/&2  Would be conducted concurrently with the public review and
comment period for the Comprehensive Conservation PlanL

,-&-.#'/%&'"/ ?<9-<G+"/-+(-)"F@2+

\\\\\ Use is Not Compatible

   ]    Use is Compatible With Following Stipulations

B&'$5)%&'"/1+7-<-11%.*+&"+8/15.-+!"#$%&'(')'&*2 Threatened and endangered species and
Refuge resources would be monitored by Refuge staffL  If the proposed research methods
would impact or could potentially impact refuge resources it must be demonstrated that the
research is necessary, and the researcher must identify the issues in advance of the impactL 
Minimi[ation measures for potential impacts would need to be developed and be listed as a
condition on the Special Use PermitL  E)tremely sensitive areas would be considered when
determining locations for proposed researchL  At any time, refuge staff may accompany the
researchers to determine potential impactsL  Staff may determine that previously approved
research and special use permits be terminated due to impactsL  All Refuge rules and
regulations must be followed unless otherwise e)cepted by the Refuge ManagerL 

H51&'4'<%&'"/2 Restrictions would be placed on the researcher to ensure that disturbance is kept
to a minimumL  Concerns about protecting rare native plants and animals and the overall
integrity of the dune ecosystem require that Refuge staff closely review proposed research
proaects and that research activities be monitoredL  Research proaects would contribute to the
enhancement, protection, preservation, and management of native Refuge populationsL

C%/:%&".*+3-I-D%)5%&'"/+,%&-+?$."D':-+#"/&9+%/:+*-%.+4".+J%))"F-:K+51-1+"/)*@2
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Mandatory 15-year Reevaluation Date (for priority public uses)

October 2011 Mandatory 10-yr Reevaluation Date (for all uses other than priority public uses)

78>;+!"#$)'%/<-+4".+3-456-+01-+,-<'1'"/+?<9-<G+"/-+(-)"F@2

Conducted with the Comprehensive Conservation Plan

\\\\\\Categorical E)clusion without Environmental Action Statement

\\\\\\Categorical E)clusion and Environmental Action Statement

    ] Environmental Assessment and Finding of No Significant Impact

\\\\\\Environmental Impact Statement and Record of Decision
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Appendi) B
Technical Panel
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7;C8 ;NNEQE;LER7

Richard Arnold, PhD Consulting Entomologist

Peter Baye USFWS, Endangered Species Recovery Branch Biologist

doelle Buffa USFWS, San Francisco Bay National Wildlife Refuge Comple), Supervisory Biologist

Sally DeBecker PG&E, Biologist

doe DiTomaso, PhD UC Davis, Biology Professor, Starthistle Specialist

Steve Edwards Director, East Bay Regional Parks Botanic Garden

Barbara Ertter Director, UC Berkeley - depson Herbarium

Erin Fernande[ USFWS Wildlife Biologist in charge of Antioch Dunes NWR

Holly Forbes California Native Plant Society - East Bay Chapter President, and UC Botanical Garden
(Berkeley)

dulie Greene Center for Natural Lands Management, Assistant Reserve Manager

Diana Hickson Natural Heritage Division, California Department of Fish and Game

Melody Kercheval PG&E, SrL Associate Planner

dohn Laurenroth  Student Diablo Valley College, Cryptogrammic Soils E)pert

Leslie Lew USFWS, Refuge Planner for Antioch Dunes National Wildlife Refuge

Wesley AL Maffei Napa CoL  Mosquito Abatement District, Manager

Sandra Matasol USFWS, Biologist

Rick Morat USFWS, Wildlife Biologist, Public Affairs Specialist

Chuck Morton Caltrans, Senior Biologist,

Michael Parker USFWS, previous Wildlife Biologist in charge of Antioch Dunes NWR

derry Powell, PhD UC Berkeley, Entomology Professor

dohn Randall, PhD Nature Conservancy/UC Davis, Professor, Weed Specialist

dohn Rusmore UC Davis, Graduate Student, Private Consultant, Weed Specialist

Victoria Slowik USFWS, Biological Intern

Diane Thomson UC Santa Cru[, Graduate Student

Louise Vicencio San Pablo Bay NWR, Wildlife Biologist

Betty Warne USFWS, Plant Biologist

Dave Wright USFWS, Invertebrate Biologist

Loretta McCorkle USFWS, Writer-Editor

Mark Pel[ USFWS, Refuge Planner

Don DeLong USFWS, Supervising Refuge Planner
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Name Affiliation

Stephen Edwards Director, East Bay Regional Parks Botanic Garden

Barbara Erter Director, UC Berkeley - depson Herbarium

Holly Forbes California Native Plant Society - East Bay Chapter President, UC Botanical
Garden (Berkeley)

Kari densen USFWS, Biological Intern

Marge Kolar USFWS, San Francisco Bay National Wildlife Refuge Comple) Manager

dohn Lauenroth Diablo Valley College, Student and Cryptogrammic Soils E)pert

Leslie Lew USFWS, Refuge Planner for Antioch Dunes National Wildlife Refuge

Ivette Loredo USFWS, Wildlife biologist in charge of Antioch Dunes National Wildlife Refuge

Wes Maffei Napa CoL Mosquito Abatement District Manager

Linda Maldonado-Doyle  USFWS, Office Assistant

Loretta McCorkle USFWS, Writer-Editor

Chuck Morton Caltrans, Supervising Biologist

Bruce Pavlik Mills College, Conservation Biology Professor

Mark Pel[ USFWS, Refuge Planner

Andrea Pickart USFWS, Ecologist, Lanphere Dunes Unit, Humboldt Bay National Wildlife
Refuge

derry Powell UC Berkeley, Entolomolgy Professor

Diane Thomas UC Santa Cru[, Graduate Student
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This draft environmental assessment (EA) evaluates the alternatives and environmental effects
of implementing a Comprehensive Conservation Plan (CCP) for Antioch Dunes National Wildlife
Refuge (Refuge)L  This EA will be used by the US Fish and Wildlife Service (Service) to solicit
public involvement in the refuge planning process and to determine whether the implementation
of the CCP would have a significant effect on the quality of the environmentL  This EA is part of
the ServiceVs decision-making process in accordance with the National Environmental Policy Act
(NEPA)L

OUM+>."$"1-:+;<&'"/

The Service proposes implementing the actions of Alternative D, as described in this EA and the
CCP for managing the RefugeL  The CCP is incorporated into this EA by referenceL

OUV+>5.$"1-+"4+%/:+7--:+4".+&9-+>."$"1-:+;<&'"/

A plan is needed to guide Refuge managementL  In addition, the National Wildlife Refuge
System Improvement Act of 199!, requires that every refuge have a CCP in place within 15
years of its enactmentL

OUW+>."X-<&+;.-%

The Refuge is located in Contra Costa County ne)t to the City of Antioch along the south shore
of the San doaquin River in an area that was part of an e)panse of aeolian glacial sand dunes
deposited along the river (Figure 1)L  The Refuge consists of two disaunct parcels (Figure 2)L 
The westernmost unit, called the Stamm Unit, is bordered to the west by the Fulton Shipyard, to
the east by the Georgia-Pacific gypsum plant, to the south by Fulton Shipyard Road, Burlington
Northern Santa Fe railroad, and a city wastewater treatment plant and transfer station, and to
the north by the San doaquin RiverL  The easternmost unit is referred to as the Sardis UnitL  This
unit is bordered to the east and west by two parcels owned by Pacific Gas and Electric (PG&E),
to the north by the San doaquin River, and to the south by Wilbur AvenueL
The Refuge is managed out of the San Francisco Bay National Wildlife Refuge Comple) in
Fremont CaliforniaL

The approved Refuge boundary encompasses J! acres, 55 acres of which are owned in fee by
the ServiceL  The additional 12 acres are owned by PG&E and have been cooperatively
managed in the past by the Service under a cooperative agreement with PG&EL  The area
includes remnant dunes, and riparian cover typesL
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Based on the analysis documented in this draft EA, the California/Nevada Operations Manager
must determine the type and e)tent of management and public access on the Refuge and
whether the selected management alternative would have a significant effect on the quality of
the environmentL

OUS+E115-+E:-/&'4'<%&'"/

Issues, concerns, and opportunities were identified through early planning discussions and
through the public scoping process, which began with the mailing of the first planning update in
December 199bL  The planning team convened two panels of e)perts in February and
November 1999 described below in Public InvolvementL Other comments were in writing and
through personal communicationsL  For a discussion of the issues, please see Chapter 2 of the
CCPL

The planning team helped to further define the issuesL  Service employees from the San
Francisco Bay National Wildlife Refuge Comple) office in Fremont, California, field offices, and
the California/Nevada Refuge Planning Office were on the team, as well as PG&E staffL

OUZ >5()'<+E/D")D-#-/&

Four planning updates for the Refuge were sent to a mailing list of about 100 individuals,
groups, and agencies in December 199b, May 1999, dune 2000, and duly 2001L  In addition, a
panel of e)perts was convened in February 1999L The e)perts were primarily scientists who
have conducted work on the Refuge and were familiar with Refuge issuesL  Scientists and
others involved with the Refuge gave an overview of the planning and Refuge statusL  The
group was then led through a facilitated discussion about possible ways to address Refuge
issuesL  The group identified issues and discussed management ideas and research needsL 
Other scientists with e)pertise in endangered species conservation were also briefed and
consultedL  An additional scientific e)perts panel was convened on 1J November 1999L  The
purpose of this meeting was to share the draft alternatives developed by the planning team and
to solicit comments from scientists regarding these draft alternativesL

Public input received in response to these updates, workshops, and briefings is incorporated
into the CCP and EA, and a summary of comments is included in Chapter 2 of the CCPL  The
original comments are being maintained in planning team files at the California/Nevada Refuge
Planning Office in Sacramento, California, and are available for reviewL

OU[+3-)%&-:+;<&'"/1

Please see Chapter 1 of the CCP for a description of related actions, proaects, and studies in
the areaL
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The mission of the Service is to conserve, protect, and enhance the nationVs fish and wildlife
and their habitats for the continuing benefit of the American peopleL  The Service is the primary
Federal agency responsible for migratory birds, endangered plants and animals, certain marine
mammals, and anadromous fishL  This responsibility to conserve our nationVs fish and wildlife
resources is shared with other Federal agencies and State and Tribal governmentsL

As part of this responsibility, the Service manages the National Wildlife Refuge System (Refuge
System)L  The Refuge System is the only nationwide system of Federal lands managed and
protected for wildlife and their habitatsL  The mission of the Refuge System is 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 AmericansL

The Refuge is managed as part of the Refuge System in accordance with the National Wildlife
Refuge System Administration Act of 19JJ as amended by the National Wildlife Refuge System
Improvement Act of 199!, and other relevant legislation, E)ecutive Orders, regulations, and
policiesL  Chapter 1 of the CCP summari[es these maaor laws, regulations, and policies and
also describes the goals of the Refuge SystemL

=>?>=+;6.$"0-+"@+9/&'"72+,6/-0+A%&'"/%)+B')3)'@-+C-@68-

The Refuge was established under the authority of the Federal Endangered Species ActL  In
addition to providing a basis for making compatibility determinations, a refugeVs purpose also
serves as a guide for refuge management and public useL

The Refuge was established to protect a unique riverine dune ecosystem and three endangered
speciesL  The J! acres within the approved refuge boundary, along with portions of the Georgia-
Pacific gypsum plant and Kemwater properties, support the last known natural populations of
the primrose, wallflower, and LangeVsL  Land and Water Conservation Fund money was used to
acquire landsL The acquisition was in accordance with the recovery plan for the three speciesL
The Refuge purpose isY

kTo conserve fish or wildlife which are listed as endangered species or
threatened species or plantsLLLl  1J USC m 1534 (Endangered Species Act of
19!3)L

=>?>D+E"%)0+"@+&2-+C-@68-

There are three goals for the RefugeL 

Goal 1Y To protect, enhance, and maintain habitat for threatened and endangered species,
emphasi[ing the Langens metalmark butterfly, Contra Costa wallflower, and Antioch Dunes
evening primrose (ULSL Fish and Wildlife Service 19b4)L

Goal 2Y To protect, restore, and enhance the Antioch Dunes ecosystem for a diversity of native
plant and animal speciesL

Goal 3Y  To establish interpretive and educational programs for the public to foster an
appreciation of the natural habitats and endangered species supported by the RefugeVs native
riverine dune habitatL
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Chapter 2 describes four alternatives for the management of the RefugeL  Alternative A, No
Actionc Alternative B, Manage the Refuge to Pre-Industrial conditionsc Alternative C, Manage
the Refuge as a Mosaic and Ma)imi[e Public Usec and Alternative D, Manage the Refuge as a
Mosaic with Limited and Controlled Public UseL  The alternatives are summari[ed in Table 1
and described belowL  The Proposed Action is Alternative D, Manage the Refuge as a Mosaic
with Limited and Controlled Public UseL

Most proposed management activities and proaects described below will be analy[ed in this EA
in sufficient detail to satisfy NEPA complianceL  The CCP contains site plans and e)act
locations for certain proaects, such as a visitor pull-out and sign placementL Maaor revisions to
this plan will require additional NEPA compliance and public review, if neededL 

Certain management activities described in the CCP may qualify as kcategorical e)clusions,l
provided that they meet certain conditions that include not adversely affecting a listed or
proposed threatened or endangered speciesL  This means they would not require review in an
environmental assessment or impact statement because they are actions which typically do not
individually or cumulatively have a significant effect on the human environmentL  The following
activities are potential categorical e)clusionsY  environmental education and interpretation,
research, inventory, information collecting, operations, maintenance, and management of
e)isting facilities, planting of vegetation, and activities directly related to enforcement of fish and
wildlife lawsL  These activities will not be covered by this EAL

MUO N-%&5.-1+!"##"/+&"+;)&-./%&'D-1

All alternatives contain some common featuresL  These are presented below to reduce the
length and redundancy of the individual alternative descriptionsL

D>=>=+C-<-8-&%&'"/

The Refuge would continue to outplant endangered species until self sustaining populations are
establishedL

2L1L2 Firebreaks

The Contra Costa Fire Protection District requires the Service to maintain a firebreak between
the Refuge and the railroad tracksL  The Service would continue to maintain this firebreak by
scraping the soilL 

D>=>F+B--3+!"/&.")

Weed control would be necessary regardless of the alternative selectedL  The tools to be used
would include prescribed fire, herbicide, hand weeding, and scraping (removing the top 1 to 2
inches of soil by scraping the soil surface with heavy equipment, such as a bulldo[er with a
blade)L  The specific tools and techniques used for weed control would vary with different
alternativesL  Weed control would result in a significant decrease in the amount of nonnative
vegetation as well as an increase in native and endangered species with minimal costs
environmentallyL
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Weed
Control

Use a combination of
prescribed fire, discing,
scraping, mowing, dune
reconstruction,
hand-weeding, and
herbicidesL

B%#-+%1+;)&-./%&'D-
;U

Same as Alternative AL Same as Alternative AL
Also, remove dead
invasive vegetation after
spraying by  mechanical
means to reduce
biomassL Remove
Ailanthus and other
woody nonnative plantsL

Distur-
bance

Discourage soil
disturbanceL

Same as Alternative
AL

Create a cycle of distur-
bance by scraping the soil in
a mosaic patternL Un-
controlled public use would
introduce an unknown level
of disturbanceL

Same as Alternative CL 
E)cept  additional
disturbance from
controlled public use
would be usedL  

Restoration
/Dune
construc-
tion

No construction of new
dunesL Recontour
e)isting dune material as
opportunities ariseL

Same as Alternative
AL

Construct additional dunes in
areas that currently do not
provide good habitat for
endangered species using
imported sandL Rebuild
e)isting dunes to mimic
natural conditionsL

Same as Alternative CL

Site
preparation
for new or
newly
recontoure
d dunesL

Burn or spray dunes of a
manageable si[e every
year until the nonnative
seed bank is e)haustedL 
Then burn on an as-
needed basisL

Same as Alternative
AL

Burn or spray newly created
dunesL Then plant with native
species and focus hand-
weeding and spot-spraying
efforts on it inten-sively to
establish the native
vegetation on the new duneL
Monitor the success of the
vegetationL

Same as Alternative CL

Outplanting Continue to outplant
primrose, wallflower, and
buckwheat on an as-
needed basisL

Same as Alternative
AL Also, plant oak
seedlings and native
grassesL  Replant
native grasses as
necessaryL Outplant
the primrose as
necessary

Same as Alternative AL  Also,
plant other native plant
species, especially plants
that are either locally signifi-
cant and/or were historically
presentL  Seeds would be
collected from as close to the
Refuge as possible, propo-
gated, and the seedlings
planted on the RefugeL

Same as Alternative CL

Seed
collection

Continue to collect up to
5o of seed from the
primrose, wallflower and
buckwheat at the Refuge
to grow in the nursery for
replanting at the RefugeL 

Same as Alternative
AL

Same as Alternative AL Same as Alternative AL
Also, identify plants that
are locally important and
were historically presentL 
Collect seed on site and,
where necessary, off-site
but close to the Refuge
as possibleL Maintain
genetic diversity by
practicing reciprocal
transplanting between the
Sardis and Stamm Units
of the RefugeL
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Weed
control
research

Continue testing herb-
icides, hand weeding,
mowing, scraping,
biological controls
(gra[ing, insects,
bacteria, fungus), and
prescribed fire (burning
and flaming) in combi-
nation and by them-
selvesL  Monitor burn
plots to analy[e species
richness and percent
cover before and after
burn to determine the
response of primrose,
wallflower, buckwheat,
and nonnative vegetation
(Fish and Wildlife Service
199!b)L  Monitor pre-
scribed burns that have
taken place since 199!L If
the nonnative species
and seed bank have
been reduced, replant the
areas with native vege-
tation and continue to
burn other areas that are
dominated by invasive
nonnative vegetation
(Fernande[ 199!)L

Same as Alternative
AL

Same as Alternative AL
Also, research the effect of
prescribed fire on
invertebratesL

Same as Alternative CL

Other
Research

Investigate the primrose
declineL

Same as Alternative
AL

Same as Alternative AL
Also research effects of
gypsum, habitat patch si[e
on insect populations,
pollinators, seed germination
limiting factors, demographic
factors limiting seedling
viability and reproductive
success, effect of adaacent
land uses on pollinators and
other topics related to
managementL

Same as Alternative CL

Monitoring Annual monitoring of
LangeVs, primrose, and
wallflowerL

Same as Alternative
AL

Same as Alternative AL Same as Alternative AL

Trespass-
ing

Report trespassing to the
county sheriffL  The
current frequency of law
enforcement patrols
would be continuedL  

Hire additional  law
enforcement
personnel to patrol
the RefugeL Work
with Antioch police
and county sheriffsL
Train volunteers to
report trespassing to
the ServiceL

Hire law enforcement
personnel to patrol the
RefugeL
Work with Antioch police and
county sheriffsL
Train volunteer to report
trespassing to the ServiceL

Same as Alternative BL
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Firebreaks Scrape  firebreaks to
control prescribed fireL

Scrape firebreaks to
control prescribed
burns, limit e)tent of
wildfires and promote
beneficial disturb-
anceL Scrape fire-
breaks around weed-
free areas that are
intensively managed
for buckwheat and
other native speciesL 

Same as Alternative BL Same as Alternative BL

Riparian
Restoration

None Remove nonnative
vegetation along river
shoreL Allow parts of
the shoreline to erode
to create endangered
plant habitatL

Same as Alternative B
Also, plant native riparian
species along the shoreline
and leave the sandy areas in
a disturbed stateL

Same as Alternative CL

Refuge
Boundary

Work with PG&E to
finali[e the cooperative
agreementL

Same as Alternative
AL

Same as Alternative AL Also,
prepare a study report and
preliminary proaect proposal
to investigate riparian
easement and dune habitat
acquisition from adaacent
landowners, and the portions
of the river shore that are not
owned by the RefugeL

Same as Alternative CL

Public Use

Public Use Limited public use
programL

Do not encourage
human disturbance
on the upland
component of the
RefugeL

Open the Refuge to
uncontrolled public useL 5 of
the J public priority uses
would be accommodated
e)cept for huntingL

Incorporate supervised
public use on the RefugeL
4 of the J public priority
uses would be accommo-
dated e)cluding hunting
and fishingL

Environ-
mental
Education

Limited environmental
educationL

Promote the Refuge
with teachersL
Develop an educator-
led curriculum for
Refuge resourcesL 

Same as Alternative BL Same as Alternative BL

Public Use
Facilities

None Install additional
Refuge signs and
construct an interpre-
tive pullout on
Minaker DrL and
improve e)isting
gravel parking area at
the Stamm UnitL

Same as Alternative BL
Also, construct a fishing pier
along the San doaquin RiverL
Construct an interpretive trail
and restroom facility on the
Stamm UnitL

Same as Alternative BL
E)cept the e)isting gravel
parking lot area at the
Stamm Unit will not be
improvedL
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All alternatives would use prescribed fire as one method of weed controlL  Selected sites of
manageable si[e would be burned under predetermined conditions, every year, to remove
nonnative vegetation until the nonnative seed bank is decreased (Fire Management Plan,
Appendi) I, Antioch CCP)L  Burning would then be conducted on an as-needed basisL  This
would enhance e)isting habitat and create more suitable habitat for endangered and native
species, which are dependant on relatively open, sand-dune habitatL

Burning would primarily be conducted in May or dune to achieve two obaectivesY (1) kill the
e)isting nonnative plants prior to seed setc and (2) thereby reduce the nonnative seed bankL  In
May/dune, the grasses would be dry enough to carry a fire hot enough to destroy the still green
nonnative weedsL  No more than five percent of the yellow star thistle should be in flower at this
time  This is the optimum time to burn because the fire would destroy the thistle before it
produces seed, yet it will be late enough in the season to prevent further germinationL

The Service would focus on burning sites on the Refuge that have already been burned and/or
are dominated by nonnative vegetation, have very few natives, and few endangered speciesL 
The Service would establish, monitor, and analy[e both burned plots and unburned control plots
(similar in vegetative composition to the burn areas), for species richness, percent cover, and
response of nonnative vegetation, before and after the prescribed fireL  The Service would use
randomi[ed plots to monitor vegetation in the middle and edge of the burn plotsL  The Service
would analy[e differences in the amount of weeds resprouting from the residual seed source
versus the amount encroaching on the burn area from peripheral areasL  The Service would
plant native and endangered species in these areas after the nonnative seed bank has been
reducedL  A Global Positioning System would be used to record environmental factors and
locate sites, as well as track annual progressL  Reducing the nonnative seed bank could take
three or more consecutive years of burningL

D>=>G+5/3%/8-.-3+H$-7'-0+I"/'&".'/8+

Refuge staff would continue to monitor the populations of the primrose, wallflower, and LangeVs
regardless of the alternative selectedL  Monitoring helps the Refuge determine the response of
the endangered species to various management scenarios and other events such as wildfire
and rainfall (see Table 4 of the CCP for monitoring protocols)L

MUM+;)&-./%&'D-+;2++7"+;<&'"/

This alternative (Figures 3 and 4) describes the level of management activity currently being
conducted by the ServiceL  It is status quoL This alternative is required by NEPA and is included
for the purposes of establishing a baseline condition for comparisonL  Under the No Action
Alternative, the Refuge would continue to be managed without a management planL  Additional
staff and funding would not be requested, a comprehensive effort towards implementing
management strategies and monitoring the results to identify future management would not be
undertakenL  Native plants would likely continue to decline as nonnative weeds continue to
e)pand at the RefugeL
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D>D>=+B--3+!"/&.")

The Refuge would continue its current weed control programL  Active management for the three
endangered species involves a substantial amount of nonnative weed controlL  Various control
methods would be used, including hand weeding, treating with herbicide, and prescribed fireL 
The prescribed fire program was started in 199! as a result of literature review and
consultations with weed scientistsL  Units would be burned for three consecutive years to reduce
the nonnative seed bankL  Nonnative weeds on the Refuge continue to outcompete native
species such as primrose and would require e)tensive ongoing management into the
foreseeable future (Fish and Wildlife Service, 199!b)L

D>D>D+C-0&".%&'"/J,6/-+!"/0&.67&'"/

In the past, the Service has recontoured e)isting sand dunes at the Refuge by using heavy
equipment to reshape e)isting sand substrate into steep dunes and by importing sand from off-
siteL  The Refuge would continue to take advantage of opportunities like this as they occurL

D>D>F+16&$)%/&'/8JH--3+!"))-7&'"/

The Service would continue to propagate primrose, wallflower, and buckwheatL  No more than 5
percent of the seeds would be collected from Refuge plantsL  These seeds would be grown in a
nursery during the fall for replanting on the Refuge in the winterL  Plants would be grown either
in the Refuge greenhouse or contracted out to commercial nurseriesL

D>D>G+I"/'&".'/8

Annual surveys of the three endangered species would continueL

D>D>K+L'.-+M.-%N0

Refuge staff would construct firebreaks by scraping to control prescribed fireL

D>D>O+C-@68-+M"6/3%.*

The Refuge boundary would remain the sameL  The Refuge would continue to work to finali[e a
Cooperative Agreement with PG&EL 

D>D>P+;6()'7+Q0-

Under the No Action Alternative, very little public use or recreation occurs and no public use
facilities would be developedL  There is currently no public-use plan or coordinated public use of
the RefugeL  Occasionally, schools and other groups tour the Refuge by appointment and
volunteers participate in various activitiesL  No outreach programs would be developed to inform
Antioch and the surrounding communities that the Refuge e)istsL  Accordingly, there would
continue to be little community knowledge or support of the RefugeL  None of the si) priority
public uses identified in the National Wildlife Refuge System Administration Act of 19JJ, as
amended by the National Wildlife Refuge System Improvement Act of 199! would be
implemented (hunting, fishing, wildlife observation, photography, interpretation, and
environmental education), with the e)ception of environmental education and interpretation
which would be provided on a limited basis by Refuge staffL  Displays or interpretive brochures
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would not be producedL  Law enforcement services would be minimal and trespassing, along
with wildfires caused by camping trespassers, would continue to occurL  Litter would continue be
a problemL

D>D>R+!"0&0

There would be no additional cost to the Service under the No Action AlternativeL

MUV+;)&-./%&'D-+\2++C%/%6-+&9-+3-456-+&"+>.-IE/:51&.'%)+!"/:'&'"/1

Under this alternative (Figures 5 and J), the Refuge would be restored and managed to pre-
industrial natural conditionsL  The natural conditions have been identified as being oak
woodland on sandy soils (Arnold et alL 19b3)L  The endangered species likely e)isted in blowout
areas, or pockets of sand along the riverside bluff that had eroded, e)posing sand soilsL  Most
of the Refuge would be managed as upland habitat and blowout areas along the shore would
be allowed and encouraged to erode and be coloni[ed by endangered speciesL  The Refuge
would be restored to these conditions, to the e)tent possible, within 10 yearsL

D>F>=+B--3+!"/&.")

Nonnative weeds would continue to be controlled using the same measures as described in
Alternative AL  Weed control research would continue and would e)pand to determine the best
methods or combination of methods for weed controlL

D>F>D+C-0&".%&'"/J,6/-+!"/0&.67&'"/

Under Alternative B, the Refuge would be restored to pre-industrial conditions to the e)tent
possibleL  Imported sand would be placed on Refuge landsL  Oaks and native grasses would be
planted over the Refuge, including on newly constructed dunesL  Eroded areas or blowouts
would be allowed to form on the Refuge to provide habitat for endangered speciesL  E)isting
dunes would be recontoured into higher, steeper sided dunesL

D>F>F+16&$)%/&'/8JH--3+!"))-7&'"/

Initially, the Refuge would be outplanted with native grasses and oak seedlings to appro)imate
the oak grassland that e)isted prior to sand mining on the RefugeL  Once the oak seedlings and
native grasses have become established and are self-sustaining, grasses would only be
outplanted on an as-needed basisL  It is assumed that the oak population would be self-
sustainingL  The primrose, wallflower, and buckwheat would also be planted on an as-needed
basis to prevent e)tinctionL  Populations would likely not be self-sustaining because of the
reduction of open sand dune habitatL

D>F>G+B')3)'@-+%/3+;)%/&+I%/%8-#-/&J#"/'&".'/8

The Refuge would continue wildlife protection and habitat management programs similar to
those that occurred under the No Action Alternative (Alternative A)L  Activities include monitoring
of the primrose, wallflower, and LangeVsL  The Service would continue to encourage research on
the RefugeL
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D>F>K+L'.-(.-%N0

Firebreaks around prescribed fires would be scraped to control the fire and to promote
beneficial disturbanceL  Firebreaks would be scraped around weed-free areas that are
intensively managed for buckwheatL 

D>F>O+C'$%.'%/+C-0&".%&'"/

Under this alternative, nonnative species would be removed from the river shore to the e)tent
possibleL  No native species would be planted in their placeL  The bank would be allowed to
e)perience erosion and blowouts so that the endangered plants could coloni[e themL

D>F>P+C-@68-+M"6/3%.*

Same as Alternative AL

D>F>R+;6()'7+Q0-

Limited public use would be allowedL  The endangered plant habitat would be limited because
the plants prefer the sandy areas of the Refuge, which would be less e)tensive under
Alternative BL   As a result, there would be fewer habitat areas, and these areas would be more
sensitive to disturbanceL  Therefore, it would likely be harmful to the endangered species to
open the area to uncontrolled public useL  Regularly scheduled tours of the Refuge would be
conducted by Refuge staffL  An outreach program would be developed to help e)pand the
RefugeVs presence and support in the communityL

The Service would provide additional law enforcement servicesL  Refuge comple) law
enforcement officers, based in Fremont, would conduct occasional patrols, and the Refuge
manager would be commissioned as a collateral-duty peace officerL  The Refuge would request
law enforcement and emergency support from the Antioch Police DepartmentL

Interpretive programs and events would be developed, including an automobile pull-out with an
interpretive kiosk, at the Stamm Unit on Minaker Drive and a parking area for school and other
organi[ed groups at the Stamm Unit on Fulton Shipyard RoadL  The interpretive kiosk  would
inform visitors about the significance of the Refuge and the role it plays in protecting the three
endangered species and the unique ecosystemL  A docent training program would be developed
as part of the volunteer programL

A public outreach program would be developed to let the public know about the Refuge and to
inform the public of the RefugeVs role in threatened and endangered species protection and 
ecosystem managementL  Refuge staff would work with the local community to develop an
effective outreach program and would write articles for local newsletters, and give talks
describing the importance and uniqueness of the Refuge to local community groupsL 
Volunteers would be solicited to assist with the outreach programL

Schools would be encouraged to use the Refuge to teach students about the natural worldL 
Teachers would be recruited to use the Refuge as an outdoor classroomL  A volunteer or staff
would develop an educator-led age-appropriate curricula that is specific to the resources and
resource obaectives at the RefugeL  A program to recruit teachers to use the Refuge would be
developedL  The program would identify, develop, and implement a teacher training programL 
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Environmental education efforts would be focused on the Stamm Unit because this unit is not
located on a busy street and has more room for parking than the Sardis UnitL 

A volunteer program would be fully developedL Volunteers would serve as docents, help with
surveys, and help with Refuge managementL  Volunteers provide the Refuge with a group of
people who can help the Refuge carry out programs that it would unable to carry out with
e)isting staffL  Volunteers can serve as advocates for the Refuge and help share their
enthusiasm for the Refuge with other volunteers and community membersL  A volunteer
outreach program would be implemented to recruit the local population to volunteer with the
RefugeL  Refuge staff would write articles for newsletters and meet with the local community to
generate interest in volunteerismL  Partnerships would be created with a docents friends group
who can conduct environmental education programs and interpretive programs and train new
docentsL  The Refuge would develop a program protocol for individuals with community service
requirements to fulfill those requirements by working at the RefugeL 

MUW+;)&-./%&'D-+!2++C%/%6-+&9-+3-456-+%1+%+C"1%'<+%/:+C%]'#'^-+>5()'<+01-

Under this alternative (Figures 5 and J), precisely duplicating the RefugeVs pre-mining natural
condition would not be the ultimate goalL  The Refuge would instead be managed as a mosaic
of dune habitat at varying successional stagesL  Since the LangeVs and primrose both seem to
require various successional stages to fulfill their requisite life cycle needs, managing the
Refuge as a mosaic would allow different life stages of the dune habitat to be present on the
Refuge at any given timeL  The Service would concentrate its efforts on the Refuge on adaptive
management, performing a series of small e)periments that would benefit the native speciesL 
By monitoring the response of the Refuge resources to these management actions, the Refuge
would acquire more data and more tools with which to manage the RefugeL

D>G>=+B--3+!"/&.")

Nonnative weeds would continue to be controlled using the same measures as described in
Alternative AL 

D>G>D+C-0&".%&'"/J,6/-+!"/0&.67&'"/

The RefugeVs pre-sandmining condition, primarily oak woodland, would not be the ultimate goal
under this alternativeL  Instead, the Refuge would be managed as a mosaic, with different parts
of the Refuge being e)posed to a regime of disturbance on a rotating basisL  It is anticipated
that areas of the Refuge that currently provide good habitat for species would be disturbed least
or not at allL

Disturbance methods would likely include adding imported sand to the area, prescribed fire,
scraping, and public useL  The effect of human disturbance on the species would be monitored
and may be modified depending on the resultsL

If supported by a ULSL Army Corps of Engineers (COE) beneficial reuse proaect, sand could be
imported either from a borrow site owned by COE at Rio Vista or from dredge material from the
deepwater ship channelL  Monte[uma Wetlands is also a potential source for clean sandL  If
dredge material were used, an impoundment for dewatering the sand would be constructedL 
The Refuge areas most suitable for this purpose would initially be East Plateau and Vineyard
because they have the least endangered speciesL  Dredge materials would be deposited on
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Refuge lands or nearby lands that could be leased for the purposeL  After the sand was allowed
to decant for a period of less than a year, the dried sand could be used on the Refuge to create
additional dunesL  If material were imported from Rio Vista or Monte[uma Wetlands, it would not
need decantingL  The material would be barged in and stockpiled on the Refuge or on nearby
lands that could be leased for stockpiling materialL

The newly created dunes would be burned or treated with herbicideL  Portions of the dunes
would then be planted with native speciesL  Hand weeding and spot-spraying efforts would be
focused intensely on new dunes to allow native vegetation to become establishedL  The success
of the native vegetation would then be monitoredL

D>G>F+16&$)%/&'/8JH--3+!"))-7&'"/

Refuge staff would continue to outplant primrose, wallflower, and buckwheat on an as-needed
basisL  The Refuge would not outplant these species unless the population fell below the level
that, in the best audgement of Refuge staff, is sustainableL 

In addition to outplanting the endangered species and buckwheat, Refuge staff would plant
other native plant species, especially plants that are either locally significant and/or were
historically presentL  Seeds would be collected from as close to the Refuge as possible,
propogated in a nursery, and the seedlings planted on the RefugeL

D>G>G+B')3)'@-+%/3+;)%/&+I%/%8-#-/&J#"/'&".'/8

The Refuge would continue wildlife protection and habitat management programs similar to
those that occurred under the No Action Alternative (Alternative A)L  Activities would include
monitoring the primrose, wallflower, and LangeVsL  Additional studies would be undertaken to
assess the effects of management actions on other plants and animals, including reptiles and
invertebrates, at the RefugeL

D>G>K+L'.-(.-%N0

Same as Alternative BL

D>G>O+C'$%.'%/+C-0&".%&'"/

Under this alternative, nonnative species, such as 9')%/&260 and oleander would be removed
from the river shore to the e)tent possibleL  Native species would be planted in their placeL 
Parts of the bank would be allowed to e)perience erosion and blowouts so that the endangered
plants could coloni[e themL

D>G>P+C-@68-+M"6/3%.*

The Refuge would continue to work with PG&E to finali[e a cooperative management
agreement for their lands adaacent to the Sardis UnitL  In addition, a land protection plan would
be prepared that identifies land adaacent to and near the Refuge with the potential to provide
habitat similar to the dune habitat at the Refuge and would make good additions to the Refuge
SystemL  This plan would need to be approved before appreciable additions would be made to
the RefugeL  Part of this plan would include investigating the Kemwater property to determine
the feasibility of incorporating portions of their lands into the Refuge and investigating obtaining
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riparian easements from neighboring landowners, including the portions of the river shore that
are not owned by the RefugeL

D>G>R+;6()'7+Q0-

The Refuge would be opened to unrestricted access by the public, as it was before 19bJL 
Public use that is safe and compatible with the purposes of the proposed Refuge would be
encouragedL  Five of the ServiceVs si) priority public uses would be allowedL  Environmental
education, interpretation, wildlife observation, photography, and fishing would be allowedL  Only
hunting would not be allowed because there is no waterfowl habitat on the Refuge, and the
Refuge has very limited spaceL  Furthermore, free roam hunting would not be safeL

Public use facilities and programs would be developed and staffed as described under
Alternative B e)cept that there would be fewer guided toursL  The RefugeVs law enforcement
effort would include more patrolsL  In addition, a fishing pier and restroom would be constructed
along the San doaquin RiverL  A nature trail with interpretive signs that provide information about
the unique species and habitats present at the Refuge would also be constructedL

Refuge resources would be carefully monitored to determine the effects, both positive and
negative, of ma)imi[ed public useL

MUY+;)&-./%&'D-+,2++C%/%6-+&9-+3-456-+%1+%+C"1%'<+F'&9+Q'#'&-:+%/:+!"/&."))-:+>5()'<
01-U

Alternative D is very similar to Alternative C, e)cept that public use would be limited and
controlledL  Alternative D would provide fewer visitor facilities than Alterative CL

D>K>=+B--3+!"/&.")

Nonnative weeds would be controlled using the same measures as described in Alternative CL 
Also, nonnative weeds would be removed in some places after spraying by mechanical means
to reduce biomass and woody nonnative plants would also be removedL

D>K>D+C-0&".%&'"/J,6/-+!"/0&.67&'"/

Under this alternative, restoration and dune construction would be implemented as in Alternative
CL  However,  Alternative D, would require more soil scraping in a mosaic patter to create
disturbance than Alternative CL  Alternative C would be using uncontrolled public use as a maaor
disturbance agent, which Alternative D would notL

D>K>F+16&$)%/&'/8+

Under this alternative, outplanting would be conducted as in Alternative CL
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D>K>G+I"/'&".'/8

Under this alternative, monitoring would be conducted as in Alternative CL

D>K>K+L'.-(.-%N0

Same as Alternative BL

D>K>O+C'$%.'%/+C-0&".%&'"/

Under this alternative, riparian restoration would be conducted as in Alternative CL

D>K>P+S%/3+;."&-7&'"/

Same as Alternative CL

D>K>R+;6()'7+Q0-

Under this alternative (Figures 5 and J), public use on the Refuge would be managed as in
Alternative BL  Unrestricted public access would not be allowedL  The public would be allowed to
use the Refuge only when guided by Refuge staff or trained volunteersL  Various programs
would be implemented, as described in Alternatives B and C, that would allow the Refuge to be
used and enaoyed by the publicL 
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This chapter briefly outlines the physical, biological, social, and economic environment that
would most likely be affected by the alternativesL  See Chapter 3 of the CCP for a more detailed
descriptionL

VUO+>9*1'<%)+8/D'."/#-/&

Chapter 3 of the CCP provides a detailed description of the physical environmentL

VUM+\'")"6'<%)+8/D'."/#-/&

Chapter 3 of the CCP provides a detailed description of the biological environmentL

F>D>=+T-8-&%&'"/

The baseline conditions for the primrose and wallflower are given in Chapter 3 of the CCP under
Endangered SpeciesL 

F>D>D+B')3)'@-

The baseline conditions for the LangeVs is given in Chapter 3 of the CCP under Endangered
SpeciesL

VUV+!"/&%#'/%/&1

Chapter 3 of the CCP provides a detailed description of the contaminants on the RefugeL

VUW+B"<'%)+%/:+8<"/"#'<+8/D'."/#-/&

F>G>=+57"/"#*

Heavy industry was once the dominant employer in Antioch, but in recent years there has been
a rapid e)pansion in the retail, light industrial, service, and office sectors altering the nature of
business in Antioch (wwwLciLantiochLca)L

The maaor employers in Antioch include the Antioch Unified School District, USS-POSCO,
Sutter Delta Medical Center, EL IL Dupont and CoL, Dow Chemical CoL, Gaylord Container CorpL,
and California Delta Newspapers, IncL (City of Antioch Development DeptL Employer Survey
duly 1995)L

F>G>D+S%/3+60-

Chapter 3 of the CCP provides a detailed description of Land Use on the RefugeL

F>G>F+;"$6)%&'"/

During the 1990 census, Antioch had a population of J2,b30c in 199! it was !J,53bc today the
population is b4,4b5 (SL DeptL of Census, California DeptL of Finance, Proaections n9J
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Association of Bay Area Governments (ABAG)c Bill Gegg persL commL 2000)L There are 29,b53
households providing an employed workforce of 42,200, !0 percent of whom commuteL The
median household income is p4J,433  (Bill Gegg, persL commL 2000)L

There are 1J public schools in the Antioch Unified School District and b private schools (Harden
Political Info Systems hpiqatlantaLcomc Bill Gegg, persL commL)L  Antioch has  23 neighborhood
parks, a city owned golf course, and a regional park that provides swimming, fishing, hiking, and
windsurfing opportunities for the residentsL  There is a municipal marina that has 310 berths, a
si)-acre public park, a picnic area and a fishing pierL

F>G>G+;6()'7+Q0-

Chapter 3 of the CCP provides a detailed description of Public Use on the RefugeL

F>G>K+!6)&6.%)+C-0"6.7-0

Chapter 3 of the CCP provides a detailed description of the Cultural Resources of the RefugeL

F>G>O+5/<'."/#-/&%)+U60&'7-

E)ecutive Order 12b9b (kFederal Actions to Address Environmental dustice in Minority
Populations and Low-Income Populationsl) which directs the US Environmental Protection
Agency to ensure that agencies analy[e environmental effects on minority and low-income
communitiesL  The purpose of the e)ecutive order is to avoid the disproportionate placement of
any adverse environmental, economic, social, or health impacts resulting from Federal actions
and policies on minority and low-income populationsL
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Chapter 4 discusses and analy[es the environmental impacts e)pected to occur from the
implementation of Alternatives A through D as described in Chapter 2L  Direct, indirect, and
cumulative impacts are described where applicable for each alternativeL  Alternative A (No
Action) is a continuation of the management practices that are in place today and serves as the
baseline against which Alternatives B, C, and D are comparedL  Table 2 summari[es the
environmental consequences of each alternativeL

WUO+844-<&1+"/+&9-+>9*1'<%)+8/D'."/#-/&

G>=>=+H"')0

The soils report (dones and Stokes Associates 2000) indicated that the Refuge lacks a true soils
associationL  The native soils have been severely mined, from a height of about 120 feet to a
current height at about 10 to  50 feetL  Therefore, it is unlikely that soils would be appreciably
disturbed under any alternativeL

Under all Alternatives, e)isting sand would be used to create topography by pushing it up into
dune formationsL  Alternatives B, C, and D would require importing additional sand to replace
sand lost during mining operationsL  Care would be taken that imported sand is from the local
area and does not contain contaminants or organic materialsL  Under Alternatives C and D, soil
scraping would occur on appro)imately 5 acres per year on a rotational basis and under all
alternatives firebreaks would be maintained by scrapingL  Sand contouring, sand placement,
and scraping are not e)pected to appreciably affect the soilL

Service-approved herbicides would be used with all alternativesL  Roundupr, Rodeor,
Transliner, Poastr, and Garlonr will be usedL  Glyphosate, the active ingredient in Roundupr
and Rodeor, is considered nonmobile in soils and sediments because it rapidly and strongly
adheres to soil particles and degrades in the soil by normal soil microbial degradationL  It is
moderately persistent in the soil, with an estimated half-life of 4! daysL  Half-life is the length of
time required after application for the chemical to decrease to one-half of its original
concentrationL  Persistence is the length of time required for a chemical to degrade to the point
it can no longer be detectedL Glyphosate has no known effect on soil microorganismsL 

Transliner is a selective, systemic post-emergent broadleaf herbicide that controls many broad-
leafed invasive plants, yet does not affect a wide variety of herbaceous and woody plants,
including grassesL  It is applied as a foliar spray and translocates throughout the plant, affecting
cell respiration and growth, thereby reducing the potential for resprouting in perennial plantsL  It
controls many invasive plants, particularly in the Asteraceae (aster) and Fabaceae (pea)
familiesL  Clopyralid is the active ingredient in Transliner and may persist in soils under
anaerobic conditions and in soils with a low microorganism contentL  The half-life of clopyralid in
laboratory studies ranges from 15 to 2b! daysL  Microbial degradation is the maaor route of
degradation for clopyralid (Transliner MSDS)L  Treated soils would not be moved for a period of
9 monthsL

The active ingredient in Garlonr is triclopyr, a selective systemic herbicide used for control of
woody and broadleaf plants along rights-of-way, in forests, on industrial lands, and on
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grasslands and parklandsL Triclopyr is active in the soil, is absorbed by plant roots, and is
adsorbed by clay particles and organic matter particles in soilL   Microorganisms degrade
triclopyr rapidlyc the average half-life in soil is 4J daysL Triclopyr degrades more rapidly under
warm, moist conditions, and is slightly to)ic to practically non-to)ic to soil microorganismsL 

The active ingredient in Poastr is setho)ydim, a selective post-emergence herbicide used to
control annual and perennial grass weedsL  Setho)ydim is of low soil persistence, has a weak
tendency to adsorb to soil particles, and has a field half-life are 5 to 25 daysL  Although
laboratory leaching tests suggest that setho)ydim could leach in soil, field tests, show that
setho)ydim did not leach below the top 4 inches of soil and did not persistL  On soil,
photodegradation of setho)ydim takes less than 4 hoursL Poastr photodegrades on soil
surfaces with a half-life of appro)imately 3L! hoursL Disappearance of setho)ydim is primarily
due to action by soil microbesL 

None of the alternatives are e)pected to result in adverse affects to soilsL 
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Herbicides would be applied at the Refuge under every alternativeL  Glyphosate, the active
ingredient in Roundupr, is strongly adsorbed to soil particles and is not e)pected to leach into
groundwaterL Tests show that the half-life for glyphosate in water ranges from 35 to J3 days
(USDA)L

Since clopyralid (Transliner) is highly soluble in water, does not adsorb to soil particles, and is
not readily decomposed in some soils, it may leach into ground waterL  Ground water may be
contaminated if clopyralid is applied to areas where soils are very permeable and the water
table is shallow (USDA no year)L  However, clopyralid is generally not mobile in soil under
typical prairie conditions (Province of Alberta 1999) and field dissipation and lysimeter studies
show that potential for groundwater contamination is minimal (Dow Chemical 1999)L  Clopyralid
could contaminate surface waters if applied directly to water or wetlandsL  However, since the
only surface water on the Refuge, the San doaquin River, would be avoided in Transliner
application, no effects to water quality are anticipatedL  Since Transliner is not approved for use
near water, it will not be applied within 100 feet of the riverL

Triclopyr (Garlonr) is of moderate to low water solubilityL  The potential for leaching depends on
the soil type, acidity, and rainfall conditionsL  Triclopyr should not be a leaching problem under
normal conditions since it binds to clay and organic matter in soilL  Triclopyr may leach from light
soils if rainfall is very heavyL Sunlight rapidly breaks down triclopyr in waterL The half-life in
water is less than 24 hoursL  Since Triclopyr is not approved for use near water, it will not be
applied within 100 feet of the riverL

Photodegradation of setho)ydim (Poastr) in water takes less than 1 hour and is fairly stable to
the chemical action of water, with a half-life of about 40 daysL Since Poastr is not approved for
use near water, it will not be applied within 100 feet of the riverL

Within areas 100 feet of the river, Refuge staff will use only Rodeor or Garlon 3ar, which are
approved for use near waterL

Herbicides would be applied at label rates and all label recommendations would be followedL 
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The Refuge would not spray when wind velocities e)ceed 5 miles per hour, when vegetation is
wet, or when precipitation is occurring or is forecast in the following 24 to 3J hoursL  Wind
direction and wind speed would be measured with wind metersL  No[[les with orifices of 1/1J or
greater in diameter or low-drift flat spray no[[les would be usedL  When possible, the lowest
possible pressure within the no[[leVs ideal range would be usedL  Herbicides would be applied
only at sites at least 100 feet from the riverL  If the Refuge needs to spray within 100 feet of the
river, Rodeor or Garlon 3ar, would be used as they are approved for use in aquatic areasL 
Every effort would be made to avoid impacts to sensitive plant species by concentrating spray
efforts on weed-infested areas, using target specific herbicides, and/or temporarily covering
sensitive plants while sprayingL  Herbicides would be applied properly by a licensed applicatorL 
The plan is not e)pected to have an effect on water qualityL

Alternatives C and D include the possibility of using dredged material to reconstruct dunes on
the RefugeL  Use of dredge material would require the construction of a dewatering area to dry
the material prior to placementL  The Service would obtain a Clean Water Act permit prior to
decanting dredge materialL  Any discharge into the river would meet the requirements of the
clean water act and are not e)pected to affect water quality in the San doaquin RiverL 

Alternative C includes a fishing pier to provide fishing access to the San doaquin RiverL  Site
preparation and construction activities associated with boardwalk installation could increase
delivery of sediment to the San doaquin RiverL  This increase is e)pected to be short term and
small because the scope of the construction would consist of installing about 4 piers in the
waterL  All necessary permits would be obtained prior to constructionL  Therefore, this alternative
would not significantly impact water quality in the San doaquin RiverL

None of the alternatives are e)pected to result in adverse effects to water qualityL
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4L1L3L1 Vehicle Emissions

Under all alternatives, there would be no significant change to current air quality or in noise
levels over the long termL  All alternatives identify some earth work and/or facilities construction,
during which there would minor and temporary increased levels of emissions from construction
equipment, dust from ground disturbance, and increased noise levels from heavy equipmentL

Under Alternatives B and C, an interpretive pullout and improved gravel parking area would be
constructed at the Stamm UnitL  Alternative C also calls for construction of a restroom, fishing
pier, and an interpretive trail on the Stamm UnitL  Alternative D calls for construction of the
interpretive pullout onlyL  Under these alternatives, visitor use is e)pected to increase
somewhatL  However, the corresponding increase in user vehicle traffic would be limited
because the capacity of the western Stamm parking area would not change and the pull out for
the east side of the Stamm unit on Minaker drive would hold no more than five vehiclesL  The
construction of visitor use facilities would generate construction-related vehicle emissionsL  The
level of staffing for the Refuge would increase by as many as three people under Alternatives B,
C, and D, resulting in a slight increase in emissions related to Service staff vehiclesL  Increased
vehicle emissions under Alternatives B, C, and D (related to increased visitor use, construction,
and increased staff) are not e)pected to have a significant impact on air quality in the Refuge
areaL  Although this impact is not significant, the Service would implement avoidance measures
during construction to reduce the effects of construction and construction vehicles on air qualityL
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Avoidance Measures for Alternatives B, C, and DL  The Service would implement the following
measures to mitigate construction-related impacts on air qualityY

Water the active construction site at least once a dayL
Cover all trucks hauling loose materials or require trucks to maintain at least 2 feet of
freeboardL
Apply water to all unpaved access roads, parking lots, and staging areas at the construction
site at least once a dayL
Cover e)posed stockpiles (dirt, sand, etcL)
Limit traffic speeds on unpaved roads to 15 miles per hourL

4L1L3L2 Prescribed Fire

All alternatives would use prescribed fire to control nonnative weedsL  Burning vegetation could
temporarily and substantially increase PM10 concentrations in the areasL  Prior to conducting a
burn, the Service would obtain a burn permit from the Bay Area Air iuality Management
DistrictL  The Service would follow all conditions of the permitL  PM10 emissions e)pected to
result from prescribed burning of five to ten acres of Plains Grassland (FRES 3b) will range from
110 to 220lbs/acreL  However, the effects would be short term and since the Bay area is an
attainment area for PM10, these impacts are not likely to be appreciable in the long termL

Furthermore, under all alternatives, measures to avoid and/or minimi[e adverse effects would
includeY (1) close coordination with the Service Regional Fire Management Officer, Contra
Costa Fire Department, Bay Area Air iuality Management District, and the Service Ecological
Services Officec (2) selection of a proper burn prescription and cessation of burn activities when
conditions e)ceed predetermined prescription levelsc (3) the use of firebreaks (cut line, e)isting
roads) around burn units to minimi[e any potential for wildfireL

Prescribed fire would greatly mitigate potential future negative impacts resulting from wildfires
by reducing a heavy fuel layerL

See Fire Management Plan (FMP) for more detailed information (Appendi) I of CCP)L 
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When conducting habitat management activities, the Service would make every effort to avoid
those areas with high primrose populations or to protect these plantsL 

4L2L1L1 Weed Control

Alternative A provides some weed control, but does not provide staff and funding necessary to
control weeds adequatelyL  Nonnative weeds would continue to inhibit the survival of
endangered species at the RefugeL  Primrose and wallflower populations would continue to
fluctuate and likely decline and the currently stable populations of buckwheat could begin to
declineL  Outplanting of primrose would continue, to prevent e)tinction, but populations would
probably not become self-sustainingL 

For Alternatives B, C, and D, weed control would result in a significant decrease in the amount
of nonnative vegetation and an increase in native and endangered species with minimal
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environmental costL   Similar weed control efforts would be undertaken for Alternatives B, C, and
DL  Without increased weed control, the e)tent and density of weedy vegetation is e)pected to
increase over the Refuge with the listed and non-listed native plant populations decreasingL

If additional nonnative vegetation control measures are not taken, the problem will worsen,
nonnative species would increase, and more frequent and costly control measures may need to
be taken to halt the spread of nonnative speciesL  Under the No Action Alternative, there is
potential that the primrose would be eliminated from its historic rangeL  This potential inability of
the Refuge to provide suitable habitat for endangered species is inconsistent with the RefugeVs
goals and conflicts with Service goals of recovering endangered speciesL

The primrose requires clean shifting sand that is free of other vegetation to thrive and reproduce
(Thompson 199!, Greene 1995)L  The presence of primrose has been correlated with low
organic material in the soil (dones and Stokes Associates 2000) and germination increases in
disturbed soils (Loredo persL commL 2001)L  Therefore, it is likely that disturbance and weed
removal would greatly enhance the primrose vigorL

On a long-term scale, endangered and other native species would benefit from the removal of
e)otic species by all methods, including fire, herbicide, scraping, and hand weedingL

4L2L1L2 Native Vegetation Restoration

Under Alternatives C and D, the refuge would be managed as a mosaic of native species and
endangered plants at different successional stagesL The primary vegetative cover type would be
native dune speciesL  Increases in native plants may benefit native pollinators, which would in
turn, benefit native plantsL  Substrate disturbance would be used to encourage the growth of
native speciesL  Substrate disturbance could initially adversely affect primrose, wallflower, and
other native plants, but would benefit them in the long runL  In addition, under Alternative C and
D, plants may benefit from the substrate disturbance caused by increased public useL

Under Alternative B, disturbance would be more limited than under Alternatives C and D and
possibly Alternative AL  Under Alternative B, the Refuge would be restored to natural conditions
sa pre-industrial development stateL  Natural conditions would be an oak grassland with blowout
areas that are encouraged to erode to their sand substrateL  The blowout areas would support
the endangered speciesL  Under this alternative, it is e)pected that the endangered plants would
primarily inhabit the blowout areasL  However, since the land base of the dune habitat is more
limited than it was in pre-industrial times, it is e)pected that the blowout areas would also be
more limited, perhaps too limited to support a self-sustaining populationL  Furthermore,
placement of substrate over the entire site would likely result in the mortality of at least some
primroseL  Primrose germination and recruitment would be e)pected to declineL  Areas where
primrose would be self-sustaining would likely be limited in e)tentL

Native vegetation restoration under Alternatives B, C, and D is also likely to boost populations of
native pollinators, which may assist in increasing the primrose numbersL

The effects of the alternatives on the wallflower would be similar to the effects on the primrose
and other native vegetationL  Wallflower, like the primrose, is adapted to disturbance and would
benefit from Alternatives C and DL  However, the wallflowerVs preferred habitat, steep-sided
north-facing slopes, would increase under Alternatives B, C, and D with the construction of new
dunesL
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Avoidance Measures for Alternatives B, C, and DL  The Service would implement the following
measures to avoid impacts to the primrose and wallflowerY

Where possible, primrose and wallflower that would be disturbed by management activities
would be relocated or otherwise protectedL
No more than 5 percent of the baseline population of the primrose and wallflower would be
lost during any 3-year period as result of management activitiesL

Weed control and other management activities in Alternatives B, C, and D could affect some
individual plants of the primrose, wallflower, and buckwheatL  However, the long-term effects
would be beneficial to these species because a significant amount of nonnative vegetation
would be removed which would decrease competition between these speciesL 

4L2L1L3 Herbicide Use

Various herbicides would be used under all the alternativesL  Roundupr, Rodeor, Transliner,
Poastr, and Garlonr will be used for this effortL  Glyphosate and clopyralid have no known
effect on soil microorganisms, however, contact with nontarget plants may inaure or kill plantsL 
Contact of clopyralid with nontarget plants may kill or inaure the plants (USDA), and is not
metaboli[ed in plants (Dow Chemical 1999)L Small amounts of drift may damage sensitive
plants such as legumes (Province of Alberta 1999)L  Triclopyr is to)ic to many plantsL  Even very
small amounts of spray may inaure some plantsL  It is e)pected that setho)ydim may inaure or kill
nontarget plantsL  Transliner (clopyralid) does not affect the primrose or wallflowerL

Herbicides would be applied by hand using a backpack, truck, or a sprayer mounted on an all-
terrain vehicle, allowing individual target plants (primarily yellow starthistle, ripgut brome, and
vetch) to be treated selectively, while minimi[ing impacts to native vegetationL  Trained
applicators would apply herbicides following manufacturersV recommendationsL 

4L2L1L4 Prescribed Fire

The prescribed burn areas within the Refuge would be carefully selected to avoid endangered
speciesL  However, a few primrose, wallflower, and buckwheat plants could be within a burn
area and could be temporarily adversely affectedL  Small firebreaks will be constructed around
primrose, wallflower, and buckwheatL  It is possible that some of these firebreaks may not hold
and some plants would be killedL  The Langens could be detrimentally affected by burning its
host plant the buckwheatL  Although fire and scraping would have short term impacts on native
vegetation, long-term, these weed treatments are recogni[ed as being beneficialL  Habitats,
including designated critical habitat for the primrose and wallflower, would be enhanced by
burning  on a continual, rotational basisL  High butterfly producing stands and areas with high
density of endangered and native species would not be selected for burningL  These sensitive
areas would be maintained through hand-weeding efforts and, where appropriate, selective
herbicide useL 

Escaped fire has the potential to threaten endangered and native species and their habitatL 
Firelines, e)isting roads, and other control techniques would prevent prescribed fire from
escaping into other areas where concentrations of endangered species occurL  The adherence
to a proper prescription and careful coordination with the Bay Area Air iuality Management
District, the Contra Costa Fire Department, Service Ecological Services Office, and Service
Regional Fire Management Officer would greatly limit the chance of an escaped burnL
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For e)ample, burning and scraping operations have both resulted in increased primrose
germination the following winterL  The soil would not be disturbed in areas which already have
self-sustaining populations of primroseL

4L2L1L5 Dune Disturbance

Soil disturbance would at least initially be included under all alternativesL  Under Alternative B,
the Refuge would be restored to pre-sand-mining conditions to the e)tent possible by adding
imported sand onto the e)isting topographyL  Once restoration is completed, there would be little
or no additional disturbance under Alternative BL Soil scraping, dune recontouring, and adding
imported sand would occur under Alternatives A, C, and DL  These activities would affect any
vegetation located where they take placeL  However, the primrose, wallflower, LangeVs, and
buckwheat require early successional habitat to surviveL  It is anticipated that the benefits of
disturbing and possibly removing some vegetation out weighs any short term losses in
vegetationL  Without disturbance to the soil, the endangered species and probably other native
vegetation that depends on shifting dune habitat would be hinderedL  New dunes would only be
constructed in weedy areasL

Sand added to the Refuge to create new dunes may also adversely affect some individual
primroseL  Over the long term, however, conditions for the primrose would improveL

Adding sand to Refuge was one of the highest priorities of the panel of e)pertsL

4L2L1LJ Public Use

Parking areas would be improved under Alternatives B and CL  No long-term impact is e)pected
with the parking area located at the western end of the Stamm parcelL  This parking area
already e)ists and currently has sparse or no vegetationL  The West Stamm parking area would
be graded and graveledL  The new parking area and interpretive kiosk on Minaker Drive
proposed under Alternatives B, C, and D and the restroom proposed under Alternative C would
result in some disturbance to vegetationL  However, no effects to endangered species are
anticipated since no endangered species have been recorded in the immediate vicinityL  The
vegetation in this area primarily consists of nonnative weedsL  The fishing pier proposed under
Alternative C would be sited so that endangered species would not be affectedL  Any impacts to
vegetation would be minor and short termL
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4L2L2L1 LangeVs Metalmark Butterfly

Implementing Alternative A would result in little change for the LangeVsL  The LangeVs population
would continue to e)ist at the RefugeL  However, with no increase in patrol, wildfires would
continue to be a problem, which can be e)tremely devastating to the LangeVsL  LangeVs
populations would probably continue to fluctuateL  No additional high quality stands of
buckwheat would be restored at the RefugeL  Increased public use under Alternative C may
result in an increased incidence of wildfires, which can be detrimental to LangeVs populationsL 
Alternatives B, C, and D include restoring native vegetation, which is e)pected to benefit the
LangeVsL  Restoration efforts would include naked-stemmed buckwheat, the hostplant for
LangeVs, on areas of the Refuge that are currently poor butterfly habitatL  Under Alternative B,
LangeVs would be limited to sandy blowout areas where buckwheat would grow wellL  LangeVs
populations would probably not change considerableL  The substrate disturbance identified for
Alternatives C and D are also likely to result in better growing conditions for the buckwheat, and
therefore, better conditions for the LangeVsL  The resulting mosaic of buckwheat at different
successional stages would benefit LangeVsL  LangeVs population would be e)pected to increase
and become more stableL Other high quality stands of buckwheat would be restored to benefit
LangeVsL However, there would likely be short term disturbances to the buckwheat similar to
those described under 4L2L1 VegetationL  Under Alternative C, increased public use may offset
habitat benefits because of increased possibility of wildfiresL  Similar avoidance measures would
be deployed to avoid adverse effects to the LangeVsL  In addition, areas with high LangeVs
densities (Figures 9 and 10, CCP) would not be burned or receive additional sandL
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Under Alternative A, there would no change in the status of other wildlife on the RefugeL 
Wildlife would continue at its current or lesser level because the habitat value provided by
weeds is lowL

Alternative B would result in more oak woodland habitat, and associated species such as
ground squirrels, woodpeckers, raptors, and songbirds, may increaseL  Mammals, birds, and
reptiles are e)pected to benefit the most from this alternative because of the increase in oak
woodland habitatL

Mammals, insects, and reptiles are e)pected to benefit from increased native vegetation under
Alternatives C and DL  However, increased public use under Alternative C may result in
disturbance to wildlife, such as coyotesL  Increased use may also increase the likelihood of
uncontrolled wildfires, which could harm the unique invertebrate populations on the RefugeL
However, the additional disturbance resulting from uncontrolled public use may be more
beneficial to some invertebrates by providing disturbed sandy substrate (Powell, persL commL
1999)L  Alternatives C and D would also provide for riparian restoration along the San doaquin
River which is e)pected to increase riparian associated species such as songbirds, wading
birds, muskrats, racoons, and beaversL  Alternatives C and D would provide more disturbed or
open sandy areas which are favored by many native invertebrates including native bees and
waspsL  Reptiles, such as the California legless li[ard and whipsnake would also likely benefit
from Alternatives C and D, although habitat benefits may be offset by increased public useL
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All alternatives identify herbicide use to control weedsL  The glyphosate found in Roundupr is
no more than slightly to)ic to fish, and practically nonto)ic to aquatic invertebrate animalsL  It
does not build up (bioaccumulate) in fishL  Glyphosate is moderately to slightly to)ic to
freshwater fish and aquatic invertebrate animalsL  Clopyralid is of low to)icity to fish and aquatic
invertebrate animals, of low to)icity to birds and mammals and not to)ic to bees (Pesticide Fact
Sheet), and has very low acute mammalian to)icity and e)tremely low to)icity to fish (Province
of Alberta 1999)L  Clopyralid is of low to)icity to fish and aquatic invertebrate animals and does
not accumulate up in fish tissuesL Triclopyr is low in to)icity to fish and does not bio-accumulate
in fish, is slightly to)ic to practically nonto)ic to invertebrates, but has not been tested for
chronic effects in aquatic animalsL  Triclopyr is slightly to)ic to mammals, however, in mammals,
most triclopyr is e)creted, unchanged, in the urineL  Triclopyr and its formulations have very low
to)icity to birds and is nonto)ic to beesL  Setho)ydim is practically nonto)ic to birds, has low
to)icity to wildlife and is nonto)ic to beesL  It is moderately to slightly to)ic to aquatic speciesL 
Only herbicides that are approved for use near water, such as Rodeo or Garlon 3ar, would be
used on Refuge lands that are within 100 feet of the RiverL  In addition, to further prevent water
contamination and effects to aquatic species, the Refuge would not spray when wind velocities
e)ceed 5 miles per hour, when vegetation is wet, or when precipitation is occurring or is
forecast in the following 24 to 3J hoursL  Herbicide use is not e)pected to significantly affect
wildlifeL

Some negative effects to reproductive success of ground nesting birds such as mallards may
occur during prescribed firesL
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Fish species that use the San doaquin River along the Refuge include winter-run chinook
salmon (federally and state listed endangered), delta smelt (federally and state listed
threatened), steelhead trout (federally threatened), and the federally proposed threatened
Sacramento splittailL   Alternative A is not likely to result in any change to these speciesL 
Alternative C would allow fishing at the Refuge, which is not e)pected to significantly affect
these species because of the limited numbers of fish that would likely be takenL  Alternatives B,
C, and D would also restore native riparian species which may benefit these species by
providing shaded riverine aquatic habitat which is especially beneficial to anadromous fishL
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Implementing  Alternative A would result in a very limited public use program which would
include of volunteer program used to learn about and assist in habitat restoration proaects, and a
limited number of tours and school field tripsL  There would be no public use facilities
constructed and no outreach efforts for environmental educationL  Under Alternatives, B, C, and
D, there would be increased promotion of the Refuge with schools, the development of an
educator-led curriculum for Refuge resources, additional Refuge signs installed, and an
interpretive pullout would be constructed at the Stamm Unit for school and other organi[ed
groupsL  Also under Alternatives B and C, the gravel parking lot would be improvedL  Therefore,
public use opportunities would increase under any alternative other than the No Action
Alternative AL
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Alternative C, however, would provide for the most public use opportunitiesL  In addition to the
above mentioned uses and facilities, Alternative C would allow unrestricted public access of the
RefugeL  The public would be allowed daytime access to the Refuge to engage in fishing,
wildlife observation, photography, and interpretationL  To facilitate fishing and provide for visitor
safety, a fishing pier would be constructed along the San doaquin RiverL  An interpretive trail
and restroom would be also constructed on the Stamm UnitL
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Neither positive nor negative economic impacts are e)pected from implementation of
Alternatives A, B, or DL  Alternative C, which would increase public use on the Refuge may
result in some increased economic activity to the local areaL  However, it is not anticipated to
make a significant impact on the economy for two reasonsY (1) total number of visitors per day is
not e)pected to be high due to the si[e of the Refuge and limited beach access, and (2) visitors
are e)pected to be primarily local residents, as was the case when the Refuge was previously
open to the publicL

Escaped fire could threaten private property and public safetyL  Firelines, e)isting roads, and
other control techniques that would be used to prevent escaped burns would prevent the
escape of fire into other areasL  The selection of, and adherence to, a proper prescription and
careful coordination with the Bay Area Air iuality Management District, the Contra Costa Fire
Department, Service Ecological Services Office, and Service jone Fire Management Officer
would greatly limit the chance of an escaped burnL
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No effect to cultural resources is anticipatedL  There are no known cultural resources within the
approved Refuge boundaryL  Under Federal ownership, archaeological and historical resources
within the Refuge receive protection under Federal laws mandating the management of cultural
resources, including, but not limited to, the Archaeological Resources Protection Actc the
Archaeological and Historic Preservation Actc the Native American Graves Protection and
Repatriation Act, and the National Historic Preservation ActL  Should any cultural resources be
discovered at the Refuge, the Service would take all necessary steps to comply with section 10J
of the National Historic Preservation Act (NHPA) of 19JJ, as amended for, for all alternativesL
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No activities proposed in this CCP would have a disproportionately negative impact on low-
income or minority populationsL
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The proposed action would have a beneficial effect on endangered and native species and their
habitat on a long-term scaleL  The action would not degrade habitats, water, or air quality, and
would not disrupt or conflict with any land use, social, cultural or economic factorsL  No direct or
indirect unavoidable adverse impacts to the biological environment would result from the
selection of any of the alternativesL  The Service would prevent incremental adverse impacts,

such as degradation and loss of habitat over time, to the lands and their associated native
plants and animalsL
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None of the proposed alternatives would result in an irreversible and irretrievable commitment of
resourcesL  The pullout and restroom would be situated to avoid listed and native speciesL  Any
listed species that are removed would be replantedL
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The habitat protection and management program proposed as part of the Refuge System is
permanent and e)clusively dedicated to maintaining the long-term productivity of the Refuge
habitatsL  The local short-term uses of the environment would include increased management of
wildlife habitats and development of public use facilitiesL  The resulting long-term productivity
would include increased protection and management of endangered species and a myriad of
plant and wildlife speciesL  Under Alternative C, the public would gain long-term opportunities for
wildlife-dependent recreational activities and enhanced quality of lifeL
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The proposed management plan for the Refuge would have long-term cumulative benefits for
native wildlife species and habitats within the areaL  The protection of wildlife habitats within the
Refuge would represent a cumulative benefit to the long-term conservation of endangered and
other native wildlife speciesL



12b

Table 2L  Summary of Environmental Consequences

Issue, Concern,
Opportunity

Alternative A Alterative B Alternative C Alternative D - Preferred
Alternative

Soils, Water,
Air iuality,
Noise

No change from
current
management and
conditionsL  Would
not result in
impacts to
physical
environment

Same as Alternative AL Same as Alternative A,
e)cept temporary effects
when building facilitiesL

Same as Alternative AL

VegetationY
Native

No change from
current
managementL
Native vegetation
competes with
nonnative weedsL

Vegetation would be
restored to pre-industrial
conditions of oak
woodland with kblowoutl
pockets of sandL In
general, native plants
would benefit from weed
reduction and restoration
to natural conditionsL 
However, primrose and
wallflower would
probably be adversely
affected in the short
termL

Same as Alternative DL
Also, dune plant species
may benefit from the
substrate disturbance
caused by uncontrolled
public useL

Mosaic of native species
and endangered plants at
different successional
stagesL The vegetative
cover type would be
primarily native dune
speciesL Increases in
native plants may benefit
native pollinators, which
would, in turn, benefit
native plantsL Substrate
disturbance would be
used to encourage the
growth of native speciesL  
Substrate disturbance
could initially adversely
affect primrose, wall-
flower, and other native
plants, but would benefit
them in the long runL

VegetationY
Nonnative
Weeds

Nonnative weeds
would continue to
invade the Refuge
prescribed fire
and herbicide
application and
hand weeding
would be used to
control weeds to
some e)tentL

Vegetation would be
restored to oak
woodland with sandy
areasL  Weeds would be
controlled to the e)tent
possible using herbicide,
prescribed fire, and hand
weedingL

More intensive weed
control would be used,
including mechanical
methods and disturbanceL 
Nonnative vegetation
would be controlled along
the river shoreL Aggressive
weed control would benefit
native plants, listed plants,
and the LangeVsL

Same as Alternative CL

WildlifeY
LangeVs

LangeVs popula-
tions would
continue to fluc-
tuateL No
additional high
quality stands of
buckwheat would
be restoredL
LangeVs popula-
tions would
continue to be
isolated to the
high quality
patches of
buckwheatL

LangeVs populations
would be limited to sandy
blowout areas where
buckwheat would grow
wellL  LangeVs population
overall may declineL

Same as Alternative DL 
Also, increased public use
would likely offset habitat
benefit, particularly
because of the possibility
of increased wildfiresL

Mosaic of buckwheat at
different successional
stages would benefit
LangeVsL  LangeVs
population would be
e)pected to increase and
become more stableL
Other high quality stands
of buckwheat would be
restored to benefit
LangeVsL



Issue, Concern,
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WildlifeY Other Wildlife would
continue at its
current or lesser
level because the
habitat value
provided by
weeds is lowL

Mammals, birds, and
reptiles are e)pected to
benefit the most from
this alternative because
of the increase in oak
woodland habitatL

Mammals and reptiles are
e)pected to benefit from
increased native
vegetationL  Riparian
vegetation restoration is
e)pected to provide
increased habitat for
songbirds, muskrats,
racoons, beavers, and
wading birdsL  However,
these benefits may be
offset by uncontrolled
public useL

Mammals, insects, and
reptiles are e)pected to
benefit from increased
native vegetationL 
Riparian vegetation
restoration is e)pected to
provide increased habitat
for songbirds, muskrats,
racoons, beavers, and
wading birdsL

Fish No effectL Would restore native
riparian species which
would likely benefit fish
by providing shaded
riverine aquatic habitat
which is especially
beneficial to anadromous
fishL

Same as Alternative BL 
Would allow fishing at the
Refuge, which is not
e)pected to significantly
effect fish species

Same as Alternative BL

SocioeconomicY
Public Use

No effectL Increased promotion of
the Refuge with schools
and the development of
an educator-led
curriculum for Refuge
resourcesL  There would
be additional Refuge
signs installed and an
interpretive pullout would
be constructed at the
Stamm Unit as well as a
gravel parking areaL 
Public use opportunities
would increaseL

Same as Alternative BL
This alternative would
provide for the most public
use opportunitiesL
Uncontrolled public use, as
occurred on the Refuge
prior to its closure in 19bJL
The public would be
allowed daytime access to
the Refuge to engage in
fishing, wildlife observa-
tion, photography, and
wildlife interpretationL  To
facilitate fishing and
provide for visitor safety, a
fishing pier would be
constructed along the San
doaquin RiverL  An
interpretive trail and rest-
room would be constructed
on the Stamm UnitL

Same as Alternative B,
e)cept the parking area
would not be improvedL

SocioeconomicY
Economy

No effectL  iuality of life for Antioch
residents may be
enhanced by
establishing a limited
public use programL

Same as Alternative BL Same as Alternative BL

Environmental
dustice

No effectL No effectL No effectL No effectL

Cultural
Resources

No effectL No effectL No effectL No effectL
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!9%$&-.+YU++!"/15)&%&'"/1+%/:+!"".:'/%&'"/+F'&9+R&9-.1

YUO+;6-/<*+!"".:'/%&'"/+%/:+>5()'<+E/D")D-#-/&

The CCP and EA were prepared with the involvement of technical e)perts, community groups,
and private citi[ensL The Service has invited and continues to encourage public participation
through the public involvement program consisting of technical panels and proaect planning
updatesL

YUM+8/D'."/#-/&%)+3-D'-F+%/:+!"".:'/%&'"/

As a Federal agency, the Service must comply with provisions of the NEPAL  An environmental
assessment is required under the NEPA to evaluate reasonable alternatives that would meet
stated obaectives and to assess the possible impacts to the human environmentL The EA serves
as the basis for determining whether implementation of the proposed action would constitute a
maaor Federal action significantly affecting the quality of the human environmentL

YUV+R&9-.+N-:-.%)+Q%F1T+3-65)%&'"/1T+%/:+8]-<5&'D-+R.:-.1

In undertaking the proposed action, the Service would comply with the following Federal laws,
E)ecutive orders (EO), and Legislative ActsY Floodplain Management (EO 119bb),
Intergovernmental Review of Federal Programs (EO 123!2), Protection of Historical,
Archeological, and Scientific Properties (EO 11593), Protection of Wetlands (EO 11990),
Management and General Public Use of National Wildlife Refuge System (EO 1299J),
Environmental dustice in Minority Populations and Low-Income Populations (EO 12b9b),
Endangered Species Act of 19!3, as amended, Refuge Recreation Act, as amended, National
Wildlife Refuge System Administration Act of 19JJ, as amended, National Historic Preservation
Act of 19JJ, as amended, and the Coastal jone Management Act of 19!2, as amendedL

K>F>=+!"%0&%)+W"/-+I%/%8-#-/&+97&

The Refuge is not within the San Francisco Bay Conservation and Development CommissionVs
San Francisco Bay Plan, and is therefore not within the aurisdiction of a Coastal Management
Plan and is not subaect to the Coastal jone Management Act (Steve Goldbeck, pers com,
2000)L

YUW ,'1&.'(5&'"/+%/:+;D%')%(')'&*

This draft CCP and EA has been sent to various agencies, organi[ations, community groups,
and individuals for review and commentL
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Appendi) D
Vascular Plant List

Current Plant Species at Antioch Dunes NWRL  Compiled from CNPS surveys and other
sourcesL 19!4 - 2001L

B8;NE_+N;CEQ`+?;EaR;!8;8@
Ice Plant Y!%.$"(."&60+-36)'0Z

;C;3;7Lb+N;CEQ`+?;C;3;7Lb;!8;8@
Tumbleweed (Pigweed) (9#%.%/&260+%)(60Z
Prostrate Amaranth Y9#%.%/&260+()'&"'3-0Ztt7
Amaranthus+Y9#%.%/&260+spLZ

;C;3`QQEB+N;CEQ`+?;C;3`QQE,;!8;8@
Naked Ladies (9#%.*))'0+(-))%3"//%Z

!;Bb8A+N;CEQ` ?;7;!;3,E;!8;8@
California Pepper Tree (H72'/60+#"))-Z[7
Poison Oak Y:"\'7"3-/3."/+3'<-.0')"(6#)7

!8Q83`?!;33RL@+N;CEQ`+?;>E;!8;8@
Button-celery (Coyote Thistle)+Y5.*/8'6#+%.'0&6)%&6#Z]]7
Fennel YL"-/'76)6#+<6)8%.-Z
Floating Marsh Pennywort (X*3."7"&*)-+.%/6/76)"'3-0Z]]7
Whorled Marsh Pennywort (X*3."7"&*)-+<-.&'7'))%&%Ztt7
MasonVs Lilaeopsis (S')%-"$0'0+#%0"/''Z]7 (CA RARE/CNPS 1B)
Water Parsley Y1-/%/&2-+0%.#-/&"0%Z7
Hemlock Water Parsnip (H'6#+06%<-)tt7

,R_\;78+N;CEQ` ?;>R!`7;!8;8@
Indian-hemp Y9$"7*/6#+7%//%('/6#Z]]7
Oleander+YA-.'6#+")-%/3-.Z

CEQcA88,+N;CEQ`+?;B!Q8>E;,;!8;8@
Narrow-leaf Milkweed Y907)-$'%0+@%07'76)%.'0Z7

;BL83+N;CEQ` ?;BL83;!8;8@
Yarrow (972'))-%+#'))-@")'6#Z7
Western Ragweed Y9#(."0'%+$0')"0&%72*%)
Unknown+Y9#(."0'%+sp>Z
Mugwort (9.&-#'0'%+3"68)%0'%/%Z7
Suisun Marsh Aster Y90&-.+)-/&60Z]7 (US ENDANGERED/CNPS 1B)

Coyote Brush YM%772%.'0+$')6)%.'0Z7
Mule Fat (M%772%.'0+0%)'7'@")'%Z7
Bur Marigold YM'3-/0+)%-<'0Z]]7
Italian Thistle Y!%.3660+$*7/"7-$2%)60Z
Slender-flowered Thistle+Y!%.3660+&-/'@)".60Zu
Tocalote+Y!-/&%6.-%+#-)'&-/0'0Z
Yellow StarThistle (!-/&%6.-%+0")0&'&'%)'0Z
Spikeweed+Y!-/&."#%3'%+$6/8-/0+00$[)7
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Horseweed Y!"/*^%+7%/%3-/0'0Z
KelloggVs Tarweed Y,-'/%/3.%+N-))"88''Z (formerly by+X-#'^"/'%+NL)]]7
Western Goldenrod Y56&2%#'%+"77'3-/&%)'0Zttt7
California Fluffweed YL')%8"+7%)'@"./'7%Z7
Herba Impia (Fluffweed)+YL')%8"+8%))'7%Z7
Fragrant Everlasting+YE/%$2%)'6#+7%/-07-/0+sspL+(-/-")-/0Z]]7
Common Cudweed (E/%$2%)'6#+)6&-"_%)(6#)
Cotton Batting Plant YE/%$2%)'6#+0&.%#'/-6#Z7
Cudweed YE/%$2%)'6# sp>Z
Gumplant YE.'/3-)'%+7%#$".6#+varL+7%#$".6#ZA
Hirsute Grindelia+YE.'/3-)'%+2'06&6)%+varL+2>Ztt7
Marsh Gumplant (E.'/3-)'%+0&.'7&%+varL+%/860&'@")'%Z]]7 (CNPS 4)
Grindelia YE.'/3-)'% sp>Z7
California Matchweed (E6&'-..-^'%+7%)'@"./'7%Z]]]7
BigelowVs Snee[eweed YX-)-/'6#+('8-)"<''Z]]7
Hayfield Tarweed YX-#'^"/'%+7"/8-0&%+sspL+7>Z]t7
Telegraph Weed (X-&-."&2-7%+8.%/3'@)".%Z7
Bristly Golden Aster (X-&-."&2-7%+0-00')'@)".%+sspL+-72'"'3-0Z]]]7
Tarweed+YX")"7%.$2%+spLZ7
Smooth CatVs Ear YX*$"72%-.'0+8)%(.%Z
Rough CatVs Ear YX*$"72%-.'0+.%3'7%&%Z
Prickly Lettuce YS%7&67%+0-..'")%)
California Goldfields YS%0&2-/'%+7%)'@"./'7%Z7
Tidy-tips YS%*'%+$)%&*8)"00%Zttt7
Glandular Lessingia YS-00'/8'%+8)%/36)'@-.%+varL+8>Ztt7
Slender Cottonweed (I'7."$60+7%)'@"./'760+varL 7>Z7
Cupped Monolopia YI"/")"$'%+#%`".Ztt7
Bristly O)-tongue+Y;'7.'0+-72'"'3-0Z
Bush Groundsel (Shrubby Butterweed) YH-/-7'"+@)%77'360+varL+3"68)%0''Ztt7
Alkali-marsh Butterweed YH-/-7'"+2*3."$2')60Z]]7
Common Butterweed YH-/-7'"+<6)8%.'0Z
Unknown (wet grower)+YH-/-7'"+sp>Z
Prickly Sow Thistle (H"/7260+%0$-.Z+
Common Sow Thistle (H"/7260+")-.%7-60Z
Purple Salsify Y:.%8"$"8"/+$"..'@")'60Z
Cocklebur Ya%/&2'6#+0&.6#%.'6#Z7

\E3!b+N;CEQ` ?\8L0Q;!8;8@
White Alder (9)/60+.2"#('@")'%Z7

\R3;_8+N;CEQ`+?\R3;_E7;!8;8@
Common Fiddleneck Y9#0'/7N'%+#-/^'-0''+varL+'/&-.#-3'%Z7
RancherVs Fireweed+Y9#0'/7N'%+#-/^'-0''+varL+#-/^'-0''Z7
DevilVs Lettuce Y9#0'/7N'%+&-00-))%&%+var>+&>Ztt7
Alkali Heliotrope YX-)'"&."$'6#+76.%00%<'76#Z7
Bracted Popcornflower (;)%8'"("&.*0+(.%7&-%&60Z

C0BL;3,+N;CEQ` ?\3;BBE!;!8;8@
Black Mustard YM.%00'7%+/'8.%Z+
Hoary Cress Y!%.3%.'% sp>Z
Contra Costa Wallflower Y5.*0'#6#+7%$'&%&6#+sspL+%/860&%&6#Zt7(US & CA ENDANGERED/CNPS 1B)
Summer Mustard (X'.072@-)3'%+'/7%/%Z+
Wide-leaved Peppergrass YS-$'3'6#+)%&'@")'6#Z
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Radish (C%$2%/60+0%&'<60Z
Tumble Mustard YH'0*(.'6#+%)&'00'#6#Z
Oriental Sisybrium YH'0*(.'6#+".'-/&%)-Z

!;!L0B+N;CEQ` ?!;!L;!8;8@
Prickly-pear Cactus Y1$6/'%+@'760_'/3'7%Z+

bR78`B0!cQ8+N;CEQ`+?!;>3ENRQE;!8;8@
Blue Elderberry (H%#(6760+#-\'7%/%Z7

>E7c+N;CEQ`+?!;3`R>b`QQ;!8;8@
Mouse-ear Chickweed Y!-.%0&'6#+8)"#-.%&6#Z
Windmill Pink YH')-/-+8%))'7%Z
Sand-spurrey YH$-.86)%.'%+.6(.%Z
Common Chickweed (H&-))%.'%+#-3'%Z

?!;B0;3E7;!8;8@
Beefwood Y!%06%.'/% sp>Z

_RRB8NRRL+N;CEQ` (!b87R>R,E;!8;8@
Spearscale Y9&.'$)-\+&.'%/86)%.'0Z7
Goosefoot+Y!2-/"$"3'6#+#6.%)-Z
Russian Thistle YH%)0")%+&.%860Z+

CR37E7_+_QR3`+N;CEQ` ?!R7dRQd0Q;!8;8@
Hedge Morning-glory YM'/34--3Z+Y!%)*0&-8'%+0-$'6# ssp>+)'#/"$2')%Ztt7
Bindweed Y!"/<")<6)60+%.<-/0'0Z

BLR78!3R>+N;CEQ` ?!3;BB0Q;!8;8@
Pygmyweed Y!.%006)%+7"//%&%Z7
Pygmyweed+Y!.%006)%+&'))%-%Z

_R03,+N;CEQ` ?!0!03\EL;!8;8@
Man-root (Wild Cucumber)(I%.%2+@%(%7-60)7

!`>38BB+N;CEQ`+?!0>38BB;!8;8@
Cypress Y!6$.-0060 sp>Z
Arbivitae (:26`% spL)

,R,,83+N;CEQ`+?!0B!0L;!8;8@
Field Dodder Y!6076&%+$-/&%8"/%Ztt7

B8,_8+N;CEQ` ?!`>83;!8;8@
Sitka Sedge Y!%.-\+%b6%&')'0+varL+3'<-0Z]]7
Nebraska Sedge Y!%.-\+/-(.%07-/0'0Z]]7
Sedge Y!%.-\ sp>Z7
Tall Cyperus (Nutsedge) (!*$-.60+-.%8."0&'0)7
Common Tule YH7'.$60+%76&60+varL+"77'3-/&%)'0Z7
Three Square YH7'.$60+%#-.'7%/60Z7
California Tule (CaliL Bulrush) YH7'.$60+7%)'@"./'760Z7
Tule (Low Club Rush) YH7'.$60+7-./660)tt7
bR3B8L;EQ+N;CEQ` ?8e0EB8L;!8;8@
Smooth Scouring Rush Y5b6'0-&6#+)%-<'8%&6#Z7
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B>03_8+N;CEQ` ?80>bR3\E;!8;8@
California Croton Y!."&"/+7%)'@"./'760Z]]7

Q8_0C8+N;CEQ` ?N;\;!8;8@
Bird-of-paradise Bush Y!%-0%)$'/'%+8'))'-0'')
French Broom YE-/'0&%+#"/0$-006)%/%Z+
Leather Root YX"'&%+#%7."0&%72*%Ztt7
Delta Tule Pea YS%&2*.60+`-$0"/''+var>+`-$0"/''Zt7 (CNPS 1B)
Birdfoot Trefoil (S"&60+7"./'76)%&60Z
Spanish-clover YS"&60+$6.02'%/60+<%.>+$6.02'%/60Z7
Deerweed (S"&60+07"$%.'60Z7
Stipulate Trefoil YS"&60+0&'$6)%.'0+<%.>+0&'$6)%.'0Z]]7
Strigose Trefoil YS"&60+0&.'8"060Z]]7
Common Trefoil (S"&60+4.%/8-)'%/60Z7
Silver Lupin YS6$'/60+%)('@."/0Z7
Dove Lupine (Dwarf Lupine) YS6$'/60+('7")". var>+$'$-.0#'&2''Z]]7
Dove Lupine (Dwarf Lupine) (S6$'/60+('7")".+var>+6#(-))%&60)tt7
ChamissoVs Bush Lupine YS6$'/60+72%#'00"/'0Ztt7
Lupine YS6$'/60 sp>Z7
Arroyo Lupine (S6$'/60+06776)-/&60Z7
Burr Clover (I-3'7%8"+$")*#".$2%Z
Alfalfa YI-3'7%8"+0%&'<%Z
White Sweetclover (I-)')"&60+%)(%Z
Yellow Sweetclover YI-)')"&60+'/3'7%Z
Black Locust (C"('/'%+$0-63"%7%7'%Z+
Pin-point Clover+Y:.'@")'6#+8.%7')-/&6#Z7
Rose Clover+Y:.'@")'6#+2'.&6#Z
Cover+Y:.'@")'6#+0$>Z7
Tomcat Clover+Y:.'@")'6#+4'))3-/"<''Z7
Common Vetch YT'7'%+0%&'<%+ssp>+/'8.%Z
Spring Vetch (T'7'%+0%&'<%+ssp>+0%&'<%)
Winter Vetch YT'7'%+<'))"0%+sspL+<%.'%Z
Winter Vetch (T'7'%+<'))"0%+ssp>+<'))"0%)

\88!b+N;CEQ`+?N;_;!8;8@
Coastal Live Oak YV6-.760+%8.'@")'%Z7
Coastal Live Oak-Interior Live Oak Hybrid YV6-.760+%8.'@")'%+varL+4'^)'0-/'Z7
Valley Oak YV6-.760+)"(%&%Z

_87LE;7+N;CEQ`+?_87LE;7;!8;8@
Monterey Centaury Y!-/&%6.'6#+#6-2)-/(-.8''Zttt7

_83;7E0C+N;CEQ`+?_83;7E;!8;8@
Large-flowered Filaree+Y5."3'6#+("&.*0Z
Red-stemmed Filaree Y5."3'6#+7'76&%.'6#Z
Cut-leaf Geranium YE-.%/'6#+3'00-7&6#Z

A;L83ICEQNREQ+N;CEQ`+?b;QR3;_;!8;8@
Milfoil YI*.'"$2*))6#+0$>Z

A;L83A88,+N;CEQ`+?b`,3R!b;3EL;!8;8@
Common Waterweed Y5)"3-%+7%/%3-/0'0Z
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E3EB+N;CEQ`+?E3E,;!8;8@
Yellow Flag (c.'0+$0-63%7".60Z

A;Q70L+N;CEQ`+?H0_Q;7,;!8;8@
NL CaliL Black Walnut YU68)%/0+7%)'@"./'7%+varL+2'/30''Zt7

30Bb+N;CEQ` ?H07!;!8;8@
dointed Rush YU6/760+%.&'76)%&60Ztt7
Baltic Rush (U6/760+(%)&'760Z7
Toad Rush YU6/760+(6@"/'60+(varLu)Z7
Bog Rush YU6/760+-@@6060Z
Irisleaf Rush+YU6/760+\'$2'"'3-0Zu7

;33RAI_3;BB+N;CEQ`+?H07!;_E7;!8;8@
Flowering iuillwort YS')%-%+07'))"'3-0Z[
Arrow-grass Y:.'8)"72'/ spLZ7

CE7L+N;CEQ`+?Q;CE;!8;8@
Cutleaf Bugleweed YS*7"$60+%#-.'7%/60Ztt7
Horehound YI%..6('6#+<6)8%.-Z
Field mint YI-/&2%+%.<-/0'0Z
Mint YI-/&2% sp>Z
Hoary Hedge-nettle (White Hedge-nettle) YH&%72*0+%)(-/0Z]]7
Vinegar Weed Y:.'72"0&-#%+)%/7-")%&6#Z7

QEQ`+N;CEQ`+?QEQE;!8;8@
Asparagus Y90$%.%860+"@@'7'/%)'0 ssp>+">Z
Blue Dicks Y,'72-)"0&-##%+7%$'&%&6#Z7

QRRB8BL3EN8+N;CEQ`+?Q`Lb3;!8;8@
California Loosestrife (S*&2.6#+7%)'@"./'76#Z]]7

C;QQRA+N;CEQ`+?C;Qd;!8;8@
Lavatera YS%<%&-.%+%.(".-%Z
Cretican Tree-mallow (Cretan lavatera) (S%<%&-.%+7.-&'7%Z
Cheeseweed YI%)<%+$%.<'@)".%Z

?C8QE;!8;8@
Chinaberry YI-)'%+%^-3%/%72Z

C`3LQ8+N;CEQ`+?C`3L;!8;8@
Blue Gum Y567%)*$&60+8)"(6)60Z

RQEd8+N;CEQ`+?RQ8;!8;8@
Oregon Ash YL.%\'/60+)%&'@")'%Ztt7
Olive Y1)-%+-6."$%-%Z

8d87E7_I>3EC3RB8+N;CEQ`+?R7;_3;!8;8@
Contorted Primrose Y!%#'00"/'%+7"/&".&%Zutt7
Small-flowered Sun Cup (Small Primrose) Y!%#'00"/'%+#'7.%/&2%Zutt7
Camissonia+Y!%#'00"/'%+sp>Z7
Elegant Clarkia (!)%.N'%+6/86'76)%&%Z7
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Panicled Willowherb (5$')"('6#+(.%72*7%.$6#Z7
Willowherb Y5$')"('6#+7')'%&6#+sspL+7')'%&6#Z7
Smooth Boisduvalia Y5$')"('6#+$*8#%-6#Z]]7
Willowherb Y5$')"('6# sp>Z7
Water Primrose YS634'8'%+$-$)"'3-0Zutt7
Antioch Dunes Evening Primrose Y1-/"&2-.%+3-)&"'3-0+00$>+2"4-))'')t7 (US & CA ENDANGERED/CNPS
1B)
HookerVs Evening Primrose Y1-/"&2-.%+-)%&%+00$>+2""N-.')tt7

Rf;QEB+N;CEQ`+?Rf;QE,;!8;8@
Bermuda Buttercups (1\%)'0+$-0_7%$.%-Z

>R>>`+N;CEQ`+?>;>;d83;!8;8@
California Poppy (5072072")^'%+7%)'@"./'7%Z7
Narrow-leaved Meconella YI-7"/-))%+)'/-%.'0Ztt7
Wind Poppy (Stylomecon heterophylla)7

>Q;7L;E7+N;CEQ`+?>Q;7L;_E7;!8;8@
Crownfoot Plantain (Cutleaf Plantain) Y;)%/&%8"+7"."/"$60Z
English Plantain Y;)%/&%8"+)%/7-")%&%Z
Me)ican Plantain Y;)%/&%8"+06(/63%Ztt7

B`!;CR38+N;CEQ`+?>Q;7L;7;!8;8@
Western Sycamore Y;)%&%/60+.%7-#"0%Ztt7

_3;BB+N;CEQ`+?>R;!8;8@
Spike Redtop Y98."0&'0+-\%.%&%Z7
Giant Reed (9.6/3"+3"/%\Z
Slender Wild Oats+Y9<-/%+(%.(%&%Z
Wild oat (9<-/%+@%&6%Z
Bamboo (M%#(60% spL)
Ripgut Brome (M."#60+3'%/3.60Z
Soft Brome (M."#60+2".3-%7-60Z
Red Fo)tail Brome (M."#60+#%3.'&-/0'0 sspL .6(-/0Z
Pampas Grass Y!".&%3-.'%+0-))"%/%Z
Bermuda Grass+Y!*/"3"/+3%7&*)"/Z
Tufted Hairgrass (,-072%#$0'%+7-0$'&"0%+ssp>+7>)tt7
Tufted Hairgrass+Y,-072%#$0'%+7-0$'&"0%+ssp>+2")'7'@".#'0Z[]]7
Saltgrass Y,'0&'72)'0+0$'7%&%Z7
Meadow Barley YX".3-6#+(.%72*%/&2-.6#+ssp>+(>Z7
FarmerVs Fo)tail (X".3-6#+#6.'/6#+sspL+)-$".'/6#Z
FarmerVs Fo)tail YX".3-6#+#6.'/6#+ssp>+#>Z
Bristly Koeleria (d"-)-.'%+$2)-"'3-0Z
Alkali Rye (Creeping Ryegrass) YS-*#60 &.'&'7"'3-0Z7
Italian Ryegrass (S")'6#+#6)&'@)".6#Z
Witchgrass (;%/'76#+7%$'))%.-Ztt7
Canary Grass (;2%)%.'0+7%/%.'-/0'0Z
Common Reed Y;2.%8#'&-0+%60&.%)'0Z]]7
Smilo Grass Y;'$&%&2-.6#+#')'%7-6#Z
Kentucky Bluegrass Y;"%+$.%&-/0'0Z
Pacific Fescue YT6)$'%+#'7."0&%72*0+varL+$%67'@)".%Z7
jorro Grass (T6)$'%+#*6."0+var>+2'.06&%)
jorro Grass YT6)$'%+#*6."0+var>+#>Z
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>bQRf+N;CEQ`+?>RQ8CR7E;!8;8@
Blue-headed Gilia (Range Gilia)+YE')'%+7%$'&%&%+sspL+0&%#'/-%Z]]7

c7RL>Q;7L+N;CEQ`+?>RQ`_R7;!8;8@
Slender Buckwheat Y5.'"8"/6#+8.%7')-+varL+8>Ztt7
Coast Buckwheat (5.'"8"/6#+/636#+var>+%6.'76)%&6#Z7
Coast Buckwheat+Y5.'"8"/6#+/636#+varL+$6('@)".6#Z]]7
Willow Weed Y;")*8"/6#+)%$%&2'@")'6#Zttt7
Water Smartweed Y;")*8"/6#+$6/7&%&6#Ztt7
Knotweed Y;")*8"/6# sp>Z
Curly Dock (C6#-\+7.'0$60Z

>E!c838QIA88,+N;CEQ`+?>R7L8,83E;!8;8@
Water-hyacinth Y5'72"./'%+7.%00'$-0)

>03BQ;78+N;CEQ`+?>R3L0Q;!;!8;8@
Red Maids Y!%)%/3.'/'%+7')'%&%Z7
MinerVs Lettuce Y!)%*&"/'%+$%.<'@)".%@7
MinerVs Lettuce (!)%*&"/'%+$-.@")'%&%Z7
Common Purslane Y;".&6)%7%+")-.%7-%Z

3RB8+N;CEQ`+?3RB;!8;8@
Toyon YX-&-."#-)-0+%.(6&'@")'%Z7
Silverplant Y;"&-/&'))%+%/0-.'/%+ssp>+$%7'@'7%)tt7
Almond (;.6/60+36)7'0Z
Stone Fruit Y;.6/60+0$>Z
California Rose YC"0%+7%)'@"./'7%)7
Himalayan Blackberry YC6(60+3'07")".)
California Blackberry YC6(60+6.0'/60)7

C;,,83+N;CEQ`+?30\E;!8;8@+
Button-willow Y!-$2%)%/&260+"77'3-/&%)'0+varL+7%)'@"./'760)tt7
Goose Grass (Common Bedstraw) (E%)'6#+%$%.'/-Z
Bedstraw (E%)'6# sp>Z

AEQQRA+N;CEQ`+?B;QE!;!8;8@
Fremont Cottonwood Y;"$6)60+@.-#"/&''+sspL+@.-#"/&'')7
Narrow-leaved Willow (Sandbar Willow)YH%)'\+-\'86%Z7
Arroyo Willow YH%)'\+)%0'")-$'0)7
Shining Willow+YH%)'\+)67'3%+ssp>+)%0'%/3.%Z]]]7

B;fEN3;_8+N;CEQ`+?B;fEN3;_;!8;8@
Fringe Cups Y:-))'#%+8.%/3'@)".%Ztt7

B7;>,3;_R7+N;CEQ` ?B!3R>b0Q;3E;!8;8@
Cream Sacs Y!%0&'))-`%+%&&-/6%&%Z7
Purple Owlsclover+Y!%0&'))-`%+-\0-.&%+YsspLuZZ7
Delta Mudwort+YS'#"0-))%+06(6)%&%Z7
Yellow Monkeyflower YI'#6)60+86&&%&60Z7
Purslane Speedwell YT-."/'7%+$-.-8.'/% ssp>+\%)%$-/0'0Z7
e0;BBE;+N;CEQ`+?BEC;3R0\;!8;8@
Tree of Heaven (9')%/&260+%)&'00'#%Z
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7E_bLBb;,8+N;CEQ`+?BRQ;7;!8;8@
Thorn-apple (Tolguacha) Y,%&6.%+4.'82&''Z7
Tree Tobacco (A'7"&'%/%+8)%67%Z
Blue Witch YH")%/6#+6#(-))'@-.6#Z7

!;LL;EQ+N;CEQ`+?L`>b;!8;8gB>;3_;7E;!8;8@
Giant Burreed (H$%.8%/'6#+-6.*7%.$6#+".+-.-7&6#Z[7
Narrow-leaved Cattail Y:*$2%+%/860&'@")'%Z7
Southern Cattail Y:*$2%+3"#'/8-/0'0Z7

8QC+N;CEQ`+?0QC;!8;8@
Dwarf Asiatic Elm (Q)#60+$6#')%Z

78LLQ8+N;CEQ`+?03LE!;!8;8@
Dwarf Nettle+YQ.&'7%+6.-/0Z

_3;>8+N;CEQ`+?dEL;!8;8@
Cultivated Grape YT'&'0+<'/'@-.%)

3;38+>Q;7LB+RN+bEBLR3E!;Q+R!!03387!8
HooverVs Cryptantha (!.*$&%/&2%+2""<-.'Z (CNPS 4)t7
Small Spikerush (5)-"72%.'0+$%.<6)%Z (CNPS 4)t7
Diamond-petaled CalifLPoppy (Eschschol[ia rhombipetala) (CNPS 1B)t7
Contra Costa Goldfields (S%0&2-/'%+7"/`68-/0Z (CA ENDANGERED/CNPS 1B)t7
Showy Madia (I%3'%+.%3'%&%Z (CNPS 1B)t7

7 Native Species

t  Rare, threatened or endangered in CaliforniaL  Special Plants List, duly 2000, California DeptL of Fish
and Game, Natural Diversity Databasec and draft of CNPS Inventory of Rare and Endangered Vascular
Plants of California, Si)th ed, due for publication 2001L

tt Rare, threatened or endangered in Alameda and Contra Costa countiesL  Listed in Unusual and
Significant Plants of Alameda and Contra Costa Counties, Dianne Lake, (CNPS, East Bay Chapter, si)th
ed, 2001)L

tttWatch List for Alameda and Contra Costa countiesL  Unusual and Significant Plants of Alameda and
Contra Costa Counties, Diane Lake, (CNPS, East Bay Chapter, si)th ed, 2001)L
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Appendi) E
M'.3+H$-7'-0+S'0&+@".+9/&'"72
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Appendi) E

Bird Species List for Antioch Dunes National Wildlife Refuge

Red-throated loon YE%<'%+0&-))%&%Z
Pied-billed grebe Y;"3')*#(60+$"3'7-$0Z
Western grebe (9-72#"$2".60+"77'3-/&%)'0Z
Brown pelican Y;-)-7%/60+"77'3-/&%)'0Z
Double-crested cormorant Y;2%)%7."7".%\
%6.'&60Z
Black-crowned night-heron YA*7&'7".%\
/*7&'7".%\Z
Unknown egret Y58.-&&%+&26)%+or+9.3-%+%)(%Zu
Great blue heron (9.3-%+2-."3'%0Z
Snow goose Y9/0-.+7%-.6)-07-/0Z
Canada goose YM.%/&%+7%/%3-/0'0Z
Mallard Y9/%0+$)%&*.2*/72"0+$)%&*.2*/72"0Z
Greater scaup Y9*&2*%+#%.')%Z
Turkey vulture Y!%&2%.&-0+%6.%Z
Osprey Y;%/3'"/+2%)'%-&60Z
White-tailed kite (5)%/60+)-676.60Z
Black kite YI')<60+#'8.%/0Z
Marsh hawk (Northern harrier) Y!'.760
7*%/-60Z
Cooperns hawk Y977'$'&-.+7""$-.''Z
Red-tailed hawk YM6&-"+`%#%'7-/0'0Z
American kestrel (L%)7"+0$%.<-.'60Z
Ring-necked pheasant Y;2%0'%/60+7")72'760Z+
California quail Y!%))'$-$)%+7%)'@"./'7%Z
American coot YL6)'7%+%#-.'7%/%Z
Killdeer Y!2%.%3.'60+<"7'@-.60Z
Spotted sandpiper Y97&'&'0+#%76)%.'%Z
Common snipe YE%))'/%8"+8%))'/%8"Z
Ring-billed gull YS%.60+3-)%4%.-/0'0Z
Herring gull - North American YS%.60
%.8-/&%&60+0#'&20"/'%/60Z
Caspian tern YH&-./%+7%0$'%Z
Forsterns tern YH&-./%+@".0&-.'Z
Rock dove Y!")6#(%+)'<'%Z
Mourning dove (W-/%'3%+#%7."6.%Z+
Barn owl Y:*&"+%)(%Z
White-throated swift Y9-."/%6&-0+0%\%&%)'0Z
Ruby throated hummingbird Y9.72')"7260
7")6(.'0Z
Annans hummingbird Y!%)*$&-+%//%Z
Rufous hummingbird YH-)%0$2".60+.6@60Z+
Belted kingfisher Y!-.*)-+%)7*"/Z
Nuttallns woodpecker Y;'7"'3-0+/6&&%))''Z
Red-shafted flicker Y!")%$&-0+7%@-.Z
Black phoebe YH%*"./'0+/'8.'7%/0Z

Western kingbird Y:*.%//60+<-.&'7%)'0Z
Loggerhead shrike YS%/'60+)63"<'7'%/60Z
Blue aay Y!*%/"7'&&%+7.'0&%&%Z
Western scrub-aay Y9$2-)"7"#%+7%)'@"./'7%Z
American crow Y!".<60+(.%72*.2*/72"0Z
Common raven (!".<60+7".%\Z
Violet-green swallow Y:%72*7'/-&%+&2%)%00'/%Z
Cliff swallow Y;-&."72-)'3"/+$*..2"/"&%Z
Northern rough-winged swallow
YH&-)8'3"$&-.*\+0-..'$-//'0Z+
Barn swallow YX'.6/3"+.60&'7%Z
Bushtit - coastal (;0%)&.'$%.60+#'/'#60
#'/'#60Z
Marsh wren Y!'0&"&2".60+$%)60&.'0Z
Ruby-crowned kinglet YC-86)60+7%)-/36)%Z
American robin Y:6.360+#'8.%&".'60)
Northern mockingbird YI'#60+$")*8)"&&"0Z
European starling YH&6./60+<6)8%.'0Z
Water pipit Y9/&260+0$'/")-&&%Z
Cedar wa)wing YM"#(*7'))%+7-3.".6#Z+
Orange-crowned warbler YT-.#'<".%+7-)%&%Z
Yellow-rumped warbler Y,-/3."'7%+7"."/%&%Z
Yellow-throated warbler Y,-/3."'7%+3"#'/'7%Z
Yellow warbler Y,-/3."'7%+$-&-72'%Z
Rufous sided towhee(Spotted)+Y;'$')"
#%76)%&60Z
Song sparrow YI-)"0$'^%+#-)"3'%Z
Fo) sparrow Y;%00-.-))%+')'%7%Z
White-crowned sparrow YW"/"&.'72'%
)-67"$2.*0Z
Unknown sparrow (3)
Dark-eyed aunco (U6/7"+2*-#%)'0Z
Eastern meadowlark YH&6./-))%+#%8/%Z
Western meadowlark YH&6./-))%+/-8)-7&%Z
Red-winged blackbird Y98-)%'60+$2"-/'7-60Z
Tri-colored blackbird Y98-)%'60+&.'7")".Z
Brewerns blackbird Y56$2%860+7*%/"7-$2%)60Z
Bullockns oriole (c7&-.60+(6))"7N''Z
Lawrencens goldfinch Y!%.36-)'0+)%4.-/7-'Z
Pine siskin Y!%.36-)'0+$'/60Z
Lesser goldfinch Y!%.36-)'0+$0%)&.'%Z
American goldfinch Y!%.36-)'0+&.'0&'0Z
House finch Y!%.$"3%760+#-\'7%/60Z
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Appendi) F
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Appendi) F
Fish Species Found Offshore of the Refuge

American shad Y9)"0%+0%$'3'00'#%Z
Yellowfin goby Y97%/&2"8"('60+@)%<'#%/60Z
Sacramento sucker  (!%&"0&"#60+"77'3%/&%)'0)
Prickly sculpin  Y!"&&60+%0$-.Z+YC'72%.30"/Z
Shiner surfperch  (!*#%&"8%0&-.+%88.-8%&%Z
Threadfin shad Y,"."0"#%+$-&-/-/0-Z
Sculpin family (Family Cottidae)
Goby family (Family Gobiidae)
Western mosquitofish (E%#(60'%+%@@'/'0Z
Threespine stickleback (E%0&-."0&-60+%76)-%&60Z (Linnaeus)
Delta smelt YX*$"#-060+&.%/0$%7'@'760Z
Tule perch YX*0&-."7%.$60+&.%0N'Z (Gibbons)
Hitch (S%<'/'%+-\')'7%63%Z
Bluegill++ YS-$"#'0+#%7."72'.60Z
Redear sunfish YS-$"#'0+#'7.")"$60Z
Pacific staghorn sculpin  (S-$&"7"&&60+%.#%&60Z+(Girard)
Rainwater killifish YS67%/'%+$%.<%Z
Inland silverside  (I-/'3'%+(-.*))'/%Z
Largemouth bass YI'7."$&-.60+0%)#"'3-0Z
Striped bass YI"."/-+0%\%&')'0Z
Hardhead++ YI*)"$2%."3"/+7"/"7-$2%)60Z
Golden shiner  (A"&-#'8"/60+7.*0")-67%0Z
Rosyface shiner  YA"&."$'0+.6(-))60Z
Steelhead trout  (1/7".2*/7260+#*N'00Z
Chinook salmon Y1/7".2*/7260+&02%4*&072%Z
Sacramento blackfish  (1.&2"3"/+#'7.")-$'3"&60Z (Ayres) 
Bigscale logperch Y;-.7'/%+#%7.")-$'3%Z (Stevenson)
Starry flounder Y;)%&'72&2*0+0&-))%&60Z
Sacramento splittail Y;"8"/'72&2*0+#%7.")-$'3"&60Z
Sacramento squawfish (;&*72"72-')60+8.%/3'0Z+Y9*.-0Z
Logfin smelt YH$'.'/7260+&2%)-'72&2*0) (Ayres)
Goby shimofuri Y:.'3-/&'8-.+('@%07'%&60Z
Chameleon goby Y:.'3-/&'8-.+&.'8"/"7-$2%)60Z+
Unknown Bass
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Appendi) G
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Appendi) G
Insect List

;/&'"<9+,5/-1+E/D-.&-(.%&-1+R(1-.D-:+".+!"))-<&-:+?OgPY+I+SgPZ@

R.:-.+b*#-/"$&-.%+?\--1T+A%1$1+h+;/&1@

Family Andrenidae
Andrena spL
Perdita spL t

Family Anthophoridae
Anthophora spL
Melissodes spL
Nomada spL t
jacosmia maculata maculata

Family Apidae
Apis mellifera
Bombus sonorensis
Bombus vosnesenskii
]ylocopa brasilianorum q

Family Argidac
Sterictophora spL t

Family Braconidac
Undetermined ta)a

Family Chalcididac
Undetermined ta)on

Family Chrysididae
Argochrysis mesillae t
Chrysis lucidera t
Chrysis vagabunda t
Hedychridium fletcheri t
Hedychrum boharti t
Parnopes edwardsi t

Family Collctidae
Colletes spL q

Family Eumenidae
Undetermined ta)on

Family Halictidae
Agapostemon spL t
Dieunomia nevadensis angelisis t
Halictus spL t
Lassioglossum spL
Sphecodes spL t

Family Ichneumonidae
Dipla[on laetatorius q
Ophion sp q
Undetermined ta)a

R.:-.+,'$&-.%+?N)'-1@

Family Anthomyiidae
Adia cinerella

Family Anthomy[idac
Anthomy[a spL q

Family Apioceridac
Apiocera chrysolasia t

Family Asilidae
Asilus spL
Efferia albibarbist
Efferia antiochi t
Efferia canat
Stenopogon breviusculus t
Stenopogon obscuriventris tq

Family Bibionidac
Bibio albipennis t

Family Bombyliidae
Aphoebanius spL t
Bombylius spL t
Hemipenthes spL t
Thyridanthra) spL t
To)ophora spL t
Villa spL
Undetermined ta)on

Family Calliphoridae
Eucalliphora lilaea
Phaenicia serricata

Family Cecidomyiidae
Cordylomyia spL t

Family Chironomidae
Chironomus decorus
Chironomus staegeri
Hydrobaenus spL
Procladius spL t
Symbiocladius equitans q

Family Conopidae
Physocephala te)ana t
Physoconops fronto

Family  Culicidae
Aedes washinoi q
Cule) erythrothora) q
Cule) tarsalis



15J

R.:-.+b*#-/"$&-.% ContL

Family Mcgachilidae
Anthidiellum notatum robertsoni t
Anthidium utahense t
Ashmeadiella spL
Megachile spL t
Osmia spL t

Family Mutillidae
Dasymutilla abdita
Dasymutilla aureola pacifica q
Dasymutilla coccineohirta
Dasymutilla flammifera t
Dasymutilla sackeni
Sphaerophthalma spL

Family Pompilidae
Anoplius cleora t
Anoplius nigritis t
Aporniellus completus t
Sericopompilus neotropicalis t
Tachypompilus unicolor unicolor t
Undetermined ta)a

Family Sphecidae
Ammophila spL
Bembi) americana comata t
Bembi) occidentalis
Bicyrtes ventralis t
Cerceris californica t
Cerceris finitima t
Cerceris frontata t
Cerceris vandu[eei
Chalybion californica t
Dryudella spL t
Clypeadon californica t
Isodontia elegans t
Philanthus multimaculatus t
Philanthus pacifica t
Podalonia luctuosa t
Priony) spL t 
Sphe) lucae
Sphe) pennsylvanica t
Steniolia scolopacea t
Undetermined ta)a

Family Tenthredinidac
Tenthredo spL t

Family Tiphiidae
Paratiphia nevadensis t

Family Vespidac
Mischocyltarus flavitarsus q
Polistes apachus t
Polistes fuscatus aurifer
Vespula pennsylvanica
Undetermined ta)a

R.:-.+,'$&-.% ContL

Culiseta incidens
Culiseta inornata
Culiseta particeps q

Family  Dolichopodiadae
Dolichopus spL q
Hydrophorus spL q
Medetera spL q

Family Empididae
Platypalpus spL t

Family Ephydridac
Mosillus spL

Family Helcomy[idae
Pseudoleria spL t
Suillia limbata q

Family Muscidae
Musca domestica

Family Mycetophilidae
Mycomya spL

Family Otitidae
Cero)ys latiusculus t

Family Sarcophagidac
Euphytomima spL
Liopygia spL t
Ravinia spL q

Family Scathophagidac
Scathophaga spL q

Family Scpsidae
Sepsis spL q

Family Simuliidae
Metacnephia spL

Family Sphaeroceridac
Leptocera fontinalils q
Leptocera (Rachispoda) spL

Family Syrphidae 
Epistrophe spL
Eristalinus aeneus
Eristalis spL
Helophilus latifrons q
Paragus tibialis
Platycheirus spL q
Syritta pipiens

Family Tabanidae
Chrysops coloradensis t



15!

R.:-.+!")-"$&-.%+?\--&)-1@

Family Alleculidae
Lopopoda spL

Family Anthicidac
Anthicus biguttulus 
Formicilla spL t

Family Buprcstidae
Acmaeodera spLt
Agrilus spL

Family Carabidae
Agonoderus spL
Agonum marginicolle
Amara spL
Harpalus spL q
Pterostichus spL q
Scaphinotus striatopunctatus q
Stenolophus maculatus

Family Chrysomelidae
Altica lasulina
Diabrotica undecimpunctata
Mono)ia consputa q

Family Coccinellidae
Coccinella californica
Coccinella septempunctata
Hippodamia convergens
Hipopodamia quinquesignata
Olla v-nigrum
Psyllobora vigintimaculata
Stethorus pnctum picipes t
Undetermined ta)a

Family Curculionidae
Apion proclive
Paragoges maculata
Sphenophorus aequalis t
Tychius spL q
Undetermined ta)a

Family Dermestidac
Anthrenus spL q

Family Dytiscidae
Colymbetes spL t
Laccophilus decipiens
Thermonectus basillaris

Family Elateridae
Agriotes spL t
Euthysanius spL

Family Heteroceridae
Heterocerus spL
Orthellia caesarion t

R.:-.+,'$&-.% ContL

Family Tachinidae
Archytas apicifer t
Cylindromyia spL q
Gonia spL t
Gymnosoma spL t
Tachina spL q

Family Tephritidae
Dio)nya sororcula q
Tephritis californica q

Family Therevidae
Acrosathe spL t

Family Tipulidae
Tipula californica q
Tipula spL t

R.:-. ,-.#%$&-.%+?8%.F'61@

Family Forficulidae
Forficula auricularia

R.:-.+b-#'$&-.%+?L.5-+\561@

Family Alydidac
Alydus spL t

Family Berytidae
dalysus spL q

Family Cori)idac
Corisella decolor
Trichocori)a reticulata

Family Cydnidae
Microporus testudinatus q

Family Lygacidac
Eremocoris spL t
Geocoris niger q
Geocoris spL q
Lygaeus kalmii t
Neocoryphus bicrucis
Nyssius spL

Family Miridae
Adelphocoris superbus q
Irbisia californica
Lopidea spL
Lygus hesperus

Family Nabidae
Nabis spL q

Family Pentatomidae
Chlorochroa ligata t
Chlorochroa sayi t
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R.:-.+!")-"$&-.% ContL

Family Hydrophilidae
Enochrus diffusus
Tropisternus lateralis
Tropisternus spL

Family Meloidac
Lytta spL t
Nemognatha lurida apicalis

Family Scarabacidae
Aphodius spL q
Coenonycha spL
Cyclocephala spL
Plectrodes pubescens q
Polyphylla stellata
Serica anthracina t

Family Tenebrionidae
Amphidora littoralis q
Blapstinus spL q
Coniontis spL
Eleodes spL
Eulabis bicarinata 
Nyctoporis spL q

R.:-.+Q-$':"$&-.%+?\5&&-.4)'-1+h+C"&91@

Family Arctiidae
Apantesis pro)ima t
Estigmene acraea t

Family Danaidac
Danaus ple)ippus

Family Hesperiidae 
Hylephila phyleus 
Pholisora cantullus t
Pyrgus communis

Family Lycacnidae
Callophrys affinis perple)a
Everes amyntula t
Plebeaus acmoni
Strymon melinus

Family Noctuidae
Caenurgina crassiuscula
Syneda spL q
Trichoplusia ni q

Family Nymphalidae
Coenonympha californica
Nymphalis antiopa
Phyciodes mylitta
Precis coenia
Vanessa carye

Family Papilionidae

R.:-.+b-#'$&-.% ContL

Murgantia histrionica

Family Rhopalidae
Arhyssus spL t

Family Saldidae
Salduta pallipes q

R.:-.+7-5."$&-.%+?Q%<-F'/61T+;/&)'"/1T+-&<@

Family Hemerobiidae
Sympherobius spL q

Family Myrmelcontidac
Brachynemurus pregrinus

Family Raphidiidae
Agulla spL t

R.:-.+R:"/%&%+?,.%6"/4)'-1+h+,%#1-)4)'-1@

Family Aeschnidae
Aeshna multicolor
Ana) aunius

Family Cocnagrionidae
Enallagma carunculatum
Enallagma civile

Family Libellulidae
Pachydipla) longipennis t
Tarnetrum costiferum
Tramea spL

R.:-.+b"#"$&-.%+?!'<%:%1T+b"$$-.1T+-&<@

Family Cicadcllidae
Undetermined ta)a 

Family Cicadidae
Okanagana spL t

Family Dictyopharidae
Scolops spL

Family Membracidae
Undetermined ta)a q

R.:-.+R.&9"$&-.%+?!.'<G-&1T+3"%<9-1T+-&<@

Family Acrididae
Melanoplus cinereus dealbatus t
Trimerotropis pallidipennis

Family Gryllacrididae
Ceuthophilus spL q
Stenopelmatus spL q
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Papilio [elicaon

Family Pieridae
Colias eurytheme
Euchloe ausinoides
Pieris rapae
Pieris protodice

Family Riodinidae
Apodemia mormo langei

Family Sphingidae
Proserpinus clarkiae t

R.:-.+R.&9"$&-.% ContL

Family Mantidae
Iris oratoria t

Family Phasmatidac
Parabacillus hesperus t

Family Polypagidae
Arenivaga spL q

Spiders, Scorpions, Wind Scorpions, Centipedes, Millipedes and Isopods have not yet been identifiedL

Many small bees, wasps and ants have yet to be determinedL  A few small beetles are also unidentifiedL

It is estimated that appro)imately 2J0 different kinds of insects have currently been collected from the refugeL

The microlepidoptera have essentially been ignored Because of the detailed studies performed by derry
PowellL  Their current status may need to be consideredL

t indicates collection or observation of ta)on at the Stamm ParcelL

q indicates collection or observation of ta)on at the Sardis ParcelL

No symbol by a ta)on indicates that it was found at both refuge parcelsL 
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Appendi) H
Glossary of Terms

Adaptive Management

Alternatives

Biological Diversity

Biological Integrity

CFR

Compatible Use

Comprehensive Conservation Plan
(CCP)

The rigorous application of management,
research, and monitoring to gain information
and e)perience necessary to assess and
modify management activitiesL A process that
uses feedback from refuge research and
monitoring and evaluation of management
actions to support or modify obaectives and
strategies at all planning levelsL

Different sets of obaectives and strategies or
means of achieving refuge purposes and
goals, helping fulfill the Refuge System
mission, and resolving issuesL

The variety of life, including the variety of
living organisms, the genetic differences
among them, and the communities in which
they interactL

Biotic composition, structure, and function at
the genetic, organism, and community levels
consistent with natural conditions, including
the natural biological processes that shape
genomes, organisms, and communitiesL

Code of Federal RegulationsL

A wildlife-dependent recreational use or any
other use of a refuge that, in the sound
professional audgement of the Director, will not
materially interfere with or detract from the
fulfillment of the mission of the Refuge System
or the purpose of the refuge unit (Service
Manual J03 FW 3LJ)L

A plan thatY (1) describes the desired future
conditions of a refuge or planning unit and
provides long-range guidance and manage-
ment direction to achieve refuge purposesc (2)
helps fulfill the mission of the Refuge Systemc
(3) maintains and where appropriate restores
the ecological integrity of each refuge and the
Refuge Systemc (4) helps achieve the goals of
the National Wilderness Preservation Systemc
and (5) meets other mandatesL
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Concern

Coordination Area

Cultural Resource Overview

Cultural Resource Inventory

Designated Wilderness Area

Ecological Integrity

See IssueL

A wildlife management are made available to
a State, by k(A) cooperative agreement
between the United States Fish and Wildlife
Service and the State fish and game agency
pursuant to Section 4 of the Fish and Wildlife
Coordination Act (1J ULSLCL JJ4)c or (B) long-
term leases or agreements pursuant to the
Bankhead-dones Farm Tenant Act (50 StatL
525c ! ULSLCL 1010 et seqL)Ll States manage
Coordination Areas, but they are part of the
Refuge SystemL CCPs are not required for
Coordination AreasL

A comprehensive document prepared for a
field office that discusses, among other things,
and areaVs prehistory and cultural history, the
nature and e)tent of known cultural resources
in the area, relevant previous research,
management obaectives, and resource
management conflicts or issues, and provides
a general statement on how program
obaectives should be met and conflicts
resolvedL An overview should reference or
incorporate information from a field offices
background or literature search as described
in Section VIII of the Cultural Resource
Management Handbook (Service Manual J14
FW 1L!)L

A professionally conducted study designed to
locate and evaluate evidence of cultural
resources present within a defined geographic
areaL Various levels of cultural resources
inventories include background literature
search, comprehensive filed e)amination to
identity all e)posed physical manifestations of
cultural resources, and sample inventory to
proaect site distribution and density over a
larger areaL Evaluation of identified cultural
resources to determine eligibility for the
National Register follows the criteria found in
3J CFR J0L4 (Service Manual J14 FW 1L!)L

An area designated by the United States
Congress for management as part of the
National Wilderness Preservation System
(Service Manual J10 FW 1L5)L
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Ecosystem

Ecosystem Approach

Environmental Health

Environmental Impact Statement
(EIS)

Environmental Assessment (EA)

Finding of No Significant Impact
(FONSI)

The integration of biological integrity, natural
biological diversity, and environmental healthc
replication of natural ecological conditionsL

A biological community together with its
environment, functioning as a unitL For
administrative purposes, we have designated
53 ecosystems covering the United States and
its possessionsL These ecosystems generally
correspond with watershed boundaries, and
their si[es and ecological comple)ity varyL

An approach to conservation and restoration
that focuses on protecting or restoring the
natural function, structure, and species
composition of an ecosystem, recogni[ing that
all components are interrelatedL

Abiotic composition, structure, and function of
the environment consistent with natural
conditions, including the natural abiotic
processes that shape the environmentL

A detailed written statement, required by
section 102(2)(C) of the National
Environmental Policy Act, that analy[es the
environmental impacts of a proposed action,
including unavoidable adverse effects of the
proaect, alternative courses of action, short-
term uses of the environment versus the
maintenance and enhancement of long-term
productivity, and any irreversible and
irretrievable commitment of resources (40
CFR 150bL11)L

A concise public document, prepared in
compliance with the National Policy Act, that
briefly discusses the purpose of and need for
an action and the reasonable alternatives to
the action, and analy[es the actionsVs
potential impacts in sufficient detail to
determine whether to prepare an
environmental impact statement or finding of
no significant impact (40 CFR 150bL9)L

A document prepared in compliance with the
National Environmental Policy Act and
supported by an environmental assessment
that briefly e)plains why a Federal action will
have no significant effect on the natural or
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Goal

Issue

Management Alternative

Management Concern

Management Opportunity

Mission Statement

National Wildlife Refuge (refuge)

National Wildlife Refuge System
Mission (mission)

National Environmental Policy Act of 19J9
(NEPA)

human environment (40 CFR 150bL13)L

Descriptive, open-ended, and often broad
statement of desired future conditions that
conveys a purpose but does not define
measurable unitsL

Any unsettled matter that requires a
management decision, such as an initiative,
opportunity, resource management problem,
threat to the resources of the unit, conflict
between uses, public concern, or the
presence of an undesirable resource
conditionL

See AlternativeL

See IssueL

See IssueL

Succinct statement of the unitVs purpose and
reason for being (Region ! Planning Staff)L

A designated area of land or water, or an
interest in land or water, within the Refuge
System (e)cluding Coordination Areas)L Find
a complete listing of all units of the Refuge
System in the current Annual Report of Lands
Under Control of the ULSL Fish and Wildlife
ServiceL

kThe mission of the System is to administer a
national network of lands and waters fro 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 AmericansLl

Requires all agencies, including the Service,
to e)amine the environmental impacts of their
actions and to incorporate environmental
information and public participation into the
planning and implementation of all actionsL
Federal agencies must integrate NEPA
compliance with other planning requirements,
and prepare appropriate NEPA documents to
facilitate better environmental decision making
(40 CFR 1500)L
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National Wildlife Refuge System, Refuge
System, or System

No Action Alternatives

Non-Priority Public Uses

Notice of Intent (NOI)

Obaective

Opportunities

Planning Area

Planning Team

Various categories of lands, waters, and
interests therein that are administered by the
Secretary of the Interior for the protection,
conservation, and where appropriate,
restoration of fish and wildlife including
species that are threatened with e)tinctionc
includes wildlife ranges, game ranges, and
wildlife management or waterfowl production
areasL

An alternative under which e)isting
management would be continuedL

Any use other than a compatible wildlife-
dependent recreational useL

A notice that an environmental impact
statement will be prepared and considered (40
CFR 150bL22)L Published in the Federal
RegisterL

A concise statement of what we want to
achieve, how much we want to achieve, when
and where we want to achieve it, and who is
responsible for the workL Obaectives derive
from goals and provide the basis for
determining strategies, monitoring refuge
accomplishments, and evaluating the success
of strategiesL Obaectives should be attainable,
time-specific, and measurableL

Potential solutions to issuesL

The area upon which a planning effort will
focusL A planning area may include lands
outside e)isting planning unit boundaries
currently under study for future inclusion in the
Refuge System and/or partnership planning
effortsL It also may include watersheds or
ecosystems that are outside our aurisdiction
but affect the planning unitL At a minimum, the
planning area includes all lands withing the
authori[ed boundary of a refugeL

Planning teams are interdisciplinary in
membership and functionL Teams generally
consist of a Planning Team Leader, the
Refuge Manager and staff biologists, a state
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Planning Unit

Preferred Alternative

Prescribed Fire

Priority Public Uses

Proposed Action

Public Involvement

Public Involvement Plan

Public

natural resource agency representative, and
other appropriate program specialists (eLgL,
social scientist, ecologist, recreation
specialist)L We also will ask other Federal and
Tribal natural resource agencies to provide
team members, as appropriateL The planning
team prepares the CCP and appropriate
NEPA documentationL

A single refuge, an ecologically or
administratively related refuge comple), or a
distinct unit of a refugeL The planning unit also
may include lands currently outside refuge
boundariesL

The ServiceVs selected alternative at the draft
CCP stageL

The application of fire to wildland fuels to
achieve identified land use obaectives (Service
Manual J21 FW 1L!)L May be ignited naturally
or intentionallyL

Compatible wildlife-dependent recreational
uses (hunting, fishing, wildlife observation and
photography, and environmental education
and interpretation) are the priority general
public uses of the System and shall receive
priority consideration in refuge planning and
managementL

The ServiceVs proposed action for
Comprehensive Conservation Plans is to
prepare the CCP and implement the preferred
alternative it outlinesL

The process by which interested and affected
individuals, organi[ations, agencies, and
governmental entities participate in the
planning and decision-making processL

Broad long-term guidance for involving the
public in the comprehensive planning processL

Individuals, organi[ations, and groupsc
officials of Federal, State, and local
government agenciesc Native American tribesc
and foreign nationsL It may include anyone
outside the core planning teamL It includes



1J9

Purpose of the Refuge

Refuge Operating Needs System
(RONS)

Refuge Purposes

Refuge Goal

Step-Down Management Plan

Stakeholders

Strategy

those who may or may not have indicated an
interest in Service issues and those who do or
do not reali[e that Service decisions may
affect themL

kThe purpose specified in or derived from the
law, proclamation, e)ecutive order,
agreement, public land order, donation
document, or administrative memorandum
establishing, authori[ing, or e)panding a
refuge, refuge unit, or refuge subunitLl For
refuges that encompass wilderness
designated by Congress, the purpose of the
Wilderness Act are additional purposes of the
refugeL

The Refuge Operating Needs System is a
national database that lists the unfunded
operational needs of each refugeL We include
proaects required to implement approved plans
and meet goals, obaectives, and legal
mandatesL

The purposes specified in or derived from the
law, proclamation, e)ecutive order,
agreement, public land order, donation
document, or administrative memorandum
establishing, authori[ing, or e)panding a
refuge, a refuge unit, or refuge subunit
(Service Manual J02 FW 1L5)L

See GoalL

A plan that provides specific guidance on
management subaects (eLgL, habitat, public
use, fire, safety) or groups of related subaectsL
It describes strategies and implementation
schedules for meeting CCP goals and
obaectivesL

The people who have a direct interest or
involvement in something (usually open space
or urban lands or a plan for the management
of such lands)L Stakeholders in a CCP usually
include Service staff and members of the local
communityL

A specific action, tool, technique, or
combination of actions, tools, and techniques
used to meet unit obaectivesL
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Tiering

Trust

Undertaking

Unit Obaective

ULSL Fish and Wildlife Service Mission

Vision Statement

Wilderness

Wilderness Review

Wildfire

The practice of covering general matters in
broader (kprogrammaticl) environmental
impact statements with subsequent narrower
(kfocusedl) statements addressing specific
issuesc focused documents incorporate by
reference the general discussions in the
broader document (40 CFR 150bL2b)L

Describes a resource that is committed to the
stewardship of a legally responsible agency
(trustee agency) to be cared for or preserved
in the public interestL ELgL, trust speciesL

A proaect or plan initiated or overseen by a
Federal agencyc roughly equivalent to the
NEPA usage of actionL

See ObaectiveL

Our mission is working with others to
conserve, protect, and enhance fish, wildlife,
and plants and other habitats for the
continuing benefit of the American peopleL

A concise statement of the desired future
condition of the planning unit, based primarily
upon the Refuge System mission, specific
refuge purposes, and other relevant mandates
(Service Manual J02 FW 1L5)L

See Designated WildernessL

The process we use to determine whether we
should recommend Refuge System lands and
waters to Congress for wilderness
designationL The wilderness review process
consists of three phasesY inventory, study, and
recommendationL The inventory is a broad
look at the refuge to identify lands and waters
that meet the minimum criteria for wildernessL
The study evaluates all values (ecological,
recreational, cultural), resources (eLgL, wildlife,
water, vegetation, minerals, soils), and uses
(management and public) withing the
Wilderness Study AreaL The findings of the
study determine whether we will recommend
the area for designation as wildernessL

A free-burning fire requiring a suppression
responsec all fire other than prescribed fire
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Wildland Fire

Wildlife-Dependent Recreational Use

Vision Statement

that occurs on wildlands (Service Manual J21
FW 1L!)

Every wildland fire is either a wildfire or a
prescribed fire (Service Manual J21 FW 1L3)L

kA use of refuge involving hunting, fishing,
wildlife observation and photography, or
environmental education and interpretationLl
These are the si) priority public uses of the
Refuge System as established in the National
Wildlife Refuge System Administration Act, as
amendedL Wildlife-dependent recreational
uses, other than the si) priority public uses,
are those that depend on the presence of
wildlifeL We consider these other uses in the
preparation of refuge CCPVsc however, the si)
priority public uses will always take
precedenceL

A concise statement of what the planning unit
should be, or what we hope to do, based
primarily upon the Refuge System mission,
specific refuge purposes, and other mandatesL
We will tie the vision statement for the refuge
to the mission of the Refuge System, the
purpose(s) of the refuge, the maintenance or
restoration of the ecological integrity of each
refuge and the Refuge System, and other
mandatesL
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+repared,           ------------------------------------ -------------
Ro.er Won. )ate
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+acific Re.ion2 $S Fish and Wildlife Ser3ice
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+acific Re.ion2 $S Fish and Wildlife Ser3ice
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Sardis $nit 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !"E
Stamm $nit 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !"E
Fire *ffects to 7e.etation 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !";

Suppression &actics 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !";
Suppression Conditions 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !";
Aircraft Operations 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !"C

*mer.ency Sta>ilization and Reha>ilitation 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !"C
ReDuired Reportin. 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !"9
Fire 'n3esti.ation 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !"9

+R*SCR'1*) F'R* AC&'7'&'*S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !"<
+rescri>ed 1urn +ro.ram O>0ecti3es 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !"<
Fire Mana.ement Strate.ies 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#"

Annual Acti3ities 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !##
+rescri>ed 1urn +lan 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !##
Strate.ies and +ersonnel 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !##
Monitorin. and *3aluation 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#E
ReDuired Reports 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#?
+rescri>ed 1urn CritiDue 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#?

A'R F$A('&8 4 SMO/* MANA%*M*N& %$')*('N*S 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#:

F'R* R*S*ARCH 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#;

+$1('C SAF*&8 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#C

+$1('C 'NFORMA&'ON AN) *)$CA&'ON 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#9

F'R* CR'&'F$*S AN) ANN$A( +(AN R*7'*W 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#<
Fire CritiDues 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#<
Annual Fire Summary Report 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#<
Annual Fire Mana.ement +lan Re3iew 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !#<

CONS$(&A&'ON AN) COOR)'NA&'ON 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !!"

Appendices 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !!#
AppendiG A,  References Cited 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !!#
AppendiG 1,  )efinitions 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !!!
AppendiG C, N*+A and NH+A Compliance 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !!:



iii

AppendiG ), Section C Consultation 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !?"
AppendiG *, Sample 1urn +lan 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !:"
AppendiG F, )ispatch +lan 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !;:
AppendiG %, )ele.ation of Authority 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !;9
AppendiG H, Notification (ist for +rescri>ed 1urnin. 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !C"
AppendiG ', RCRC 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !C#
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Fi.ure #, 7icinity Map 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 #<#
Fi.ure !, Sardis $nit 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !"?
Fi.ure E, Stamm $nit 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 !":
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&a>le #, Fire History 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 #<!
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When appro3ed2 this document will >ecome the Antioch )une National Wildlife Refu.e fire mana.ement
plan5  Ma0or components include,

= updated policy for prescri>ed fires at Antioch )unes National Wildlife Refu.e5

= Antioch )unes National Wildlife Refu.e Comprehensi3e Conser3ation +lan @CC+A5

= format chan.es under the direction of Fire Mana.ement Hand>ook @Release )ate ;4#4""A5

&his plan is written to pro3ide .uidelines for appropriate suppression and prescri>ed fire pro.rams at
Antioch )unes National Wildlife Refu.e5  +rescri>ed fires may >e used to reduce hazard fuels2 restore the
natural processes and 3itality of ecosystems2 impro3e wildlife ha>itat2 remo3e or reduce non=nati3e
species2 and4or conduct research5
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&he ::=acre Antioch )unes National Wildlife Refu.e @Refu.eA and ad0acent #!=acre +acific %as and
*lectric @+%H*A land support the last remainin. populations of three endan.ered species includin. the
Antioch )unes e3enin. primrose @2&,+%"&'#(1&/%+01&- ssp5 "+3&//00A2 Contra Costa wallflower @4'5-06.6
7#$0%#%.6 ssp5(#,8.-%#%.6A2 and the (an.eIs metalmark >utterfly @9$+1&60#(6+'6+(ssp:(/#,8&0A5  &he
primary o>0ecti3e of the Refu.e is to pro3ide ha>itat for these three endemic endan.ered species5
Historically2 many factors ha3e contri>uted to the decline of these species2 includin. human de3elopment
and sand minin. of the dunes5 Currently the primary threat to these species is the sta>ilization of the
dunes and the su>seDuent encroachment of non=nati3e 3e.etation such as rip=.ut >rome .rass @;'+6.-
10#,1'.-A and yellow starthistle @!&,%#.'&#(-+/-%0%0#/0-A5

&he Fire Mana.ement +lan @FM+A for Antioch )unes National Wildlife Refu.e will help achie3e
resource mana.ement o>0ecti3es >y usin. prescri>ed fire to control non=nati3e 3e.etation for the
restoration of nati3e ri3erine sand dune ha>itat5  &he )epartment of the 'nterior policy reDuires that all
refu.es with 3e.etation that can sustain fire must ha3e a Fire Mana.ement +lan that details fire
mana.ement policies2 the use of prescri>ed fire for attainin. resource mana.ement o>0ecti3es2 and fire
pro.ram operational procedures5  &his plan meets N*+A4NH+A compliance @See AppendiG CA5  

&his plan is written as an operational .uide for mana.in. the refu.eIs wildland fire and prescri>ed fire
pro.rams5  't defines le3els of protection needed to ensure safety2 protect facilities and resources2 and
restore and perpetuate natural processes2 .i3en current understandin. of the compleG relationships in
natural ecosystems5  't is written to comply with a ser3ice=wide reDuirement that refu.es with >urna>le
3e.etation de3elop a fire mana.ement plan @;!" )M #A5

&here is no dedicated fire staff at Antioch )unes NWR or San Francisco 1ay NWRC5  All wildland fires
will >e suppressed >y local cooperatin. a.encies @Contra Costa Fire +rotection )istrictA with the
o3ersi.ht of the +ro0ect (eader and Bone Fire Mana.ement Officer @FMOA5  All prescri>ed fires will >e
coordinated throu.h the Bone FMO5
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&he Refu.e was esta>lished in #<9" under the authority of the *ndan.ered Species Act to preser3e and
protect two endan.ered plants2 the Antioch )unes e3enin.=primrose and the Contra Costa wallflower2 and
an endan.ered >utterfly2 the (an.eJs metalmark >utterfly5  &he primary mana.ement o>0ecti3e of the
Refu.e is to pro3ide the necessary ha>itat for these and other nati3e species throu.h restorin. nati3e
ri3erine sand dune ha>itat and controllin. non=nati3e 3e.etation5

&his FM+ has >een completed in con0unction with the Comprehensi3e Conser3ation +lan @CC+A for the
Refu.e5  't specifically addresses the use of prescri>ed fire for resource mana.ement purposes5

&he o>0ecti3es of the Refu.e are to protect and restore ri3erine sand dune ha>itat for the three endan.ered
species and other nati3e dune species5  Se3eral operational plans are used >y the Refu.e to meet these
o>0ecti3es2 includin. a reco3ery plan for the three endan.ered species2 multiple internal Section C
endan.ered species consultations2 and an en3ironmental assessment for the Refu.e5  &he plans that
currently apply to Fire Mana.ement include the 'nternal Section C Consultation for +rescri>ed 1urnin.
@AppendiG )A2 *n3ironmental Assessment @*AA for +rescri>ed 1urnin. @AppendiG CA2 the +rescri>ed Fire
+lan @AppendiG *A2 and the #<9? Fire Mana.ement +lan with #<<C +rescri>ed 1urnin. Addendum5

&he FM+ is a detailed pro.ram of action to implement fire mana.ement policies and o>0ecti3es2 and
addresses policy on prescri>ed >urnin. to control non=nati3e 3e.etation and  restore nati3e ri3erine sand
dune ha>itat5  &he FM+ meets the o>0ecti3es of the Refu.eJs operational plans >y supportin. strate.ies
which rely upon fire as a mana.ement tool and >y  identifyin. where and when fire is not wanted5 

&he )epartment Manual2 )M <#" @$S)' #<<CA states the followin. re.ardin. wildland fires,
KWildfires may result in loss of life2 ha3e detrimental impacts upon natural resources2 and
dama.e to or destruction of man=made de3elopments5  Howe3er2 the use of fire under carefully
defined conditions is to >e a 3alua>le tool in wildland mana.ement5  &herefore2 all wildfires
within the )epartment will >e classified either as wildfire or as prescri>ed fires5

Wildfires2 whether on lands administered >y the )epartment or ad0acent thereto2 which threaten
life2 man=made structures2 or are determined to >e a threat to the natural resources or the facilities
under the )epartmentIs 0urisdiction2 will >e considered emer.encies and their suppression .i3en
priority o3er normal )epartmental pro.rams5  

1ureaus will .i3e the hi.hest priority to pre3entin. the disaster fire = the situation in which a
wildfire causes dama.e of such ma.nitude as to impact mana.ement o>0ecti3es and4or socio=
economic conditions of an area5  Howe3er2 no wildfire situation2 with the possi>le eGception of
threat to human sur3i3al2 reDuires the eGposure of firefi.hters to life threatenin. situations5
Within the framework of mana.ement o>0ecti3e and plans2 o3erall wildfire dama.e will >e held
to the minimum possi>le .i3in. full consideration to @#A an a..ressi3e fire pre3ention pro.ramL
@!A the least eGpenditure of pu>lic funds for effecti3e suppressionL @EA the methods of suppression
least dama.in. to resources and the en3ironmentL and @?A the inte.ration of cooperati3e
suppression actions >y a.encies of the )epartment amon. themsel3es or with other Dualified
suppression or.anizations5
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K+rescri>ed fires555may >e used to achie3e a.ency land or resource mana.ement o>0ecti3es as
defined in the fire mana.ement plans5555+rescri>ed fires will >e conducted only when the
followin. conditions are met,

a5  Conducted >y Dualified personnel under written prescriptions5
>5  Monitored to assure they remain within prescription5

+rescri>ed fires that eGceed the limits of an appro3ed prescri>ed fire plan will >e reclassified as a
wildfire5  Once classified a wildfire2 the fire will >e suppressed and will not >e returned to
prescri>ed fire status5M

&he authority for fundin. @normal fire year pro.rammin.A and all emer.ency fire accounts is found in the
followin. authorities,

Section #"! of the %eneral +ro3isions of the )epartment of 'nteriorIs annual Appropriations 1ill
pro3ides the authority under which appropriated monies can >e eGpended or transferred to fund
eGpenditures arisin. from the emer.ency pre3ention and suppression of wildland fire5

+5(5  #"#=#!#2 )epartment of the 'nterior and Related A.encies Appropriation Act of #<<"2
esta>lished the fundin. mechanism for normal year eGpenditures of funds for fire mana.ement
purposes5

E# $S Code ;;:@*A@#A@1A pro3ides the authority to eGceed appropriations due to wildland fire
mana.ement acti3ities in3ol3in. the safety of human life and protection of property5

Authorities for procurement and administrati3e acti3ities necessary to support wildland fire suppression
missions are contained in the 'ntera.ency Fire 1usiness Mana.ement Hand>ook5  

&he  Reciprocal Fire +rotection Act of May !C2 #<:: @?! $SC 9#:aL ;<Stat ;;A pro3ides Authorities to
enter into a.reements with other Federal >ureaus and a.enciesL with state2 county2 and municipal
.o3ernmentsL and with pri3ate companies2 .roups2 corporations2 and indi3iduals re.ardin. fire acti3ities5
Authority for intera.ency a.reements is found in A'ntera.ency A.reement >etween the 1ureau of (and
Mana.ement2 1ureau of 'ndian Affairs2 National +ark Ser3ice2 $S  Fish and Wildlife Ser3ice of the
$nited States )epartment of the 'nterior and the Forest Ser3ice of the $nited States )epartment of
A.ricultureN @#<<;A5 
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Wildland fires pro>a>ly did not occur 3ery freDuently on the historic dunes >ecause they were much more
sparsely 3e.etated than present day5  )ue to the ecolo.y of the area2 the sensiti3ity of the ha>itat2 and the
proGimity of de3eloped areas2 all wildland fires will >e suppressed5   +rescri>ed fire will >e used to reduce
hazardous fuels2 control non=nati3e 3e.etation2 prepare sites for seedin. and plantin.2 and enhance
conditions for nati3e dune species5 

&he Fire Mana.ement O>0ecti3es for this Refu.e are,

#5  Firefi.hter and pu>lic safety top priority5  All Fire Mana.ement acti3ities will reflect this commitment5 

!5  'nte.rate prescri>ed fire mana.ement actions with other mana.ement acti3ities to pro3ide for the
protection2 restoration and enhancement of nati3e dune species5  Wildland fire mana.ement actions will
>e consistent with personnel safety and resource protection o>0ecti3es5

E5  Acti3ely suppress and pre3ent the occurrence of wildland fire that could seriously 0eopardize
populations of endan.ered species5          

?5  +rotect important local resources and pri3ate lands from fire5
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&he Refu.e is located alon. the southern shore of the lower San JoaDuin ri3er near the city of Antioch2
Contra Costa County2 California @Fi.ure #A5  &he Refu.e lies within an ecore.ion descri>ed >y 1ailey
@#<<:A as the Mediterranean )i3ision2 California )ry Steppe +ro3ince5  Historically2 the Antioch )unes
eGtended o3er two miles alon. the southern >ank of the San JoaDuin ri3er and reached hei.hts of ##C feet5 
&he ::=acre Refu.e was eGtensi3ely mined for sand in the past and su>seDuently ran.es in ele3ation from
" to :" feet5  &he Refu.e currently eGists as isolated ha>itat2 surrounded >y industrial de3elopment5  

&he Antioch area has a modified Mediterranean climate with warm to hot dry summers and moist2 mild
winters5  Rainfall a3era.es #!5:E inches annually2 fallin. mainly durin. No3em>er=April5  &he a3era.e
annual temperature is ;#59 de.rees F with an a3era.e annual maGimum temperature of C? de.rees F and
an a3era.e annual minimum temperature of ?C de.rees F5  &he hottest recorded temperature is ##?
de.rees F2 and the lowest recorded temperature is #? de.rees F5  Winds in the summer come off the ri3er
from the west or northwest at an a3era.e of #"=!" mph5  

&he Refu.e is split into two units, Sardis and Stamm5  Soils in the Refu.e are representati3e of the Oakley
sands interlaced with allu3ial fan deposits5  &he Sardis unit @#? acre eastern parcelA was mined down to a
clay4peat su>strate for the most part and su>seDuently some sand was replaced o3er many of these areas5 
&he perimeter still consists of sandy loam su>strate5  &he Stamm unit @?# acre western parcelA was also
mined down to a Ohard panO layer of 3aryin. thickness2 >ut underneath this hard pan is sandy loam5  Sand
was replaced o3er a small portion of the mined area on the Stamm unit as well5 

&he Sardis $nit is >ordered >y Wil>ur A3enue on the South2 the San JoaDuin Ri3er on the North2 and
+%H* on the *ast and West5  &he Stamm $nit is >ordered >y Fulton Shipyard to the West2 Fulton
Shipyard Rd5 to the Southwest2 &he City of Antioch +u>lic Works )isposal Site and 1urlin.ton Northern
Railroad to the South2 and %eor.ia +acific %ypsum to the *ast5    

02#-2)%# )*3/2)0*3
$nder Federal ownership2 archaeolo.ical and historical resources within the Refu.e recei3e protection
under Federal laws mandatin. the mana.ement of cultural resources2 includin.2 >ut not limited to2 the
Archaeolo.ical Resources +rotection ActL the Archaeolo.ical and Historical +reser3ation ActL the Nati3e
American %ra3es and Repatriation Act2 and the National Historic +reser3ation Act of #<;;5  &he Refu.e
has o>tained Section #"; Compliance +ermit @May !92 #<<CL AppendiG CA5

*3idence of nati3e settlements and Spanish eGploration of the area has >een documented5  A nati3e
3illa.e is thou.ht to ha3e >een located within the present=day Antioch area5  &he area was tra3eled and
used >y settlers for residence2 .razin.2 and recreation5  Railroad spurs and sand remo3al from the dunes
@now located within the refu.eA >e.an in the #9<"s5

(ittle e3idence of human acti3ity remains on the refu.e due to the eGtensi3e sand minin. that occurred
until the early #<""Is5  Cultural artifacts can still >e found amon. what remains of the le3eled dunes5  &he
refu.e was used as a de facto .ar>a.e dump durin. the minin. era5



#<"

("31'%&$'!"#$#"(*
&he Refu.e lands support the last remainin. populations of the (an.eIs metalmark >utterfly @9$+1&60#
6+'6+ ssp:(/#,8&0A5  &he primary o>0ecti3e of the Refu.e is to pro3ide ha>itat for this endemic
endan.ered species5 Historically2 many factors ha3e contri>uted to the decline of the species2 includin.
human de3elopment and sand minin. of the dunes5

&he Refu.e pro3ides important ha>itat for many types of wildlife includin. nestin. and mi.ratory >irds
and the California le.less lizard5  'n recent times2 ei.ht species of reptiles and no amphi>ians were
identified on the refu.e5  Recent o>ser3ations of mammals ha3e >een limited >ut include .opher2 .ray
foG2 red foG2 coyote2  1eechy .round sDuirrel2 >lack=tailed 0ack ra>>it2 and muskrat5  1ird species include
AnnaJs hummin.>ird2 western meadowlark2 scru> 0ay2 cedar waGwin.2 red=shafted flicker2 >elted
kin.fisher2 northern rou.h=win.ed swallow2 and other mi.ratory and resident >irds5

Federally listed or proposed fish species occurrin. in the waters ad0acent to the Refu.e include winter=run
chinook salmon2 delta smelt2 steel=head trout2 and Sacramento splittail5  Sur3eys on the refu.e ha3e
identified nearly ?"" species of in3erte>rates5  Chan.es in in3erte>rate species composition ha3e >een
linked to chan.es in 3e.etation and the increase in weedy species5

6*,*-%-"/&
SiG main ha>itat types are found within the ::=acre Refu.e,   littoral2 riparian2 open sand dunes2
a>andoned 3ineyard2 distur>ed4mined areas and .rassland areas5  &he littoral zone contains a state listed
rare plant,  MasonJs lilaeopsis @<0/#&+$-0-(6#-+,00A5  &he riparian area is characterized >y nati3e species
such as2 >ut not limited to2 coast li3e oak @=.&'7.-(#8'0>+/0#A2 red willow @?#/0@(/#&A08#%#A2 narrow=lea3ed
willow @?#/0@(&@08.#A2 arroyo willow @?#/0@(/#-0+/&$0-A2 California toyon @B&%&'+6&/&-(#'C.%0>+/0#A and
elder>erry @?#6C.7.-(6&@07#,#A5  &he open dune areas consist of nati3e species includin., Antioch dunes
e3enin. primrose2 Contra Costa wallflower @>oth federally listed as endan.eredA2 naked=stemmed
>uckwheat2 host plant for the endan.ered (an.eJs metalmark >utterfly2 tele.raph weed @B&%&'+%"&7#
8'#,10>/+'#A2 ?&,&70+(>/#7701.- 3ar5 1+.8/#-002 deerweed @<+%.-(-7+$#'0.-A and many others2 as well as
non=nati3e .rasses and other non=nati3e species @see CC+2 AppendiG )A5  'n the distur>ed2 .rassland2 and
3ineyard areas there is an a>undance of non=nati3e species includin. 3etch @D070# spp5A2 rip=.ut >rome
.rass2 yellow starthistle2 and Russian thistle @?#/-+/#(%'#8.-A2 as well as some nati3e species5  

&he Refu.e and ad0acent #!=acre +acific %as and *lectric @+%H*A land support the last remainin.
populations of two endan.ered plant species includin. the Antioch )unes e3enin. primrose E2&,+%"&'#
1&/%+01&-(--$:("+3&//00A and the Contra Costa wallflower @4'5-06.6(7#$0%#%.6 ssp5 #,8.-%#%.6A5  &he
primary o>0ecti3e of the Refu.e is to pro3ide ha>itat for these endemic endan.ered species5 Historically2
many factors ha3e contri>uted to the decline of these species2 includin. human de3elopment and sand
minin. of the dunes5 Currently the primary threat to these species is the sta>ilization of the dunes and the
encroachment of non=nati3e 3e.etation such as rip=.ut >rome .rass @;'+6.-(10#,1'.-A2 yellow starthistle
@!&,%#.'&#(-+/-%0%0#/0-A2 and 3etch @D070#(A0//+-#A5

3-)20-2)*3'%&$'(%0"#"-"*3
&here are no >uildin.s of any kind within the Refu.e >oundaries5  Howe3er2 on the Stamm $nit2 the City
of Antioch maintains a sewa.e outfall structure to the San JoaDuin Ri3er5  &he refu.e is also surrounded
>y industrial plants5  
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Fi.ure #, 7icinity Map
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&he ma0ority of the ha>itat on >oth units of the Refu.e are hi.hly suscepti>le to wildland fire5  &he
dominant 3e.etation is composed of annual .rasses and scattered >rush5  &hese fuels are hi.hly
flamma>le and would result in a hi.h rate of spread should a wildland fire occur5  &he predominant2
stron.2 northwest winds com>ined with the usual low humidity and hi.h temperature durin. the summer
would aid the spread and intensity of a fire5 

Fire i.nitions within the Refu.e >oundaries occur after curin. of annual .rasses and prior to normal
>e.innin. of fall precipitation @May = Octo>erL (oredo pers5 comm5 !""#A   

.9:;<:==>:?:@='AB9:<
&he history of fire in the area is not well known5  't could >e assumed that since the area is situated so
close to the waterJs ed.e and the 3e.etation was much sparser than it currently is2 that there were few
wildland fires5  &here is little information re.ardin. Nati3e American use of fire in the area5

.C<=;<:==>:?:@='(B9:'1B<=C9D
&here is an eGtensi3e history of unplanned fires at the Refu.e5  &he Refu.e was ori.inally open to the
pu>lic2 >ut due to the lar.e amount of fires that were started >y users2 the Refu.e was closed and
su>seDuent unplanned fire freDuency decreased5  &a>le # is a complete history of fire at Antioch )unes
NWR since itJs esta>lishment in #<9"5

&a>le #, Fire History

$nit )ate (ocation Acres &ype Cause

Stamm ;4"# Hardpan P# E +rescri>ed

Stamm ;4"# 7ineyard area alon. RR 9 +rescri>ed

Stamm ;4"" Hardpan P# E +rescri>ed

Stamm ;4"" 7ineyard area alon. RR 9 +rescri>ed

Stamm ;4<< &rian.le $nit near .ate E +rescri>ed

Stamm ;4<< 7ineyard area alon. RR 9 +rescri>ed

Stamm ;4<< Hardpan P# E +rescri>ed

Stamm :4<< Hardpan P# near water Q# Wildland fire industrial

Stamm :4<< Hardpan4 N* #9 Wildland Fire *scaped ille.al campfire

Stamm ;4<9 &rian.le $nit near .ate E +rescri>ed

Stamm ;4<9 7ineyard area alon. RR : +rescri>ed

Stamm #"4<C N* Corner alon. ri3er #5" Wildland fire *scaped ille.al campfire

Stamm ;4#C4<C &rian.le unit near .ate E +rescri>ed
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Stamm ;4#;4<C 7ineyard area alon. RR :5" +rescri>ed

Stamm C4;4<; S* Corner near RR 5# Wildland fire $nknown

Stamm #"4E#4<" Alon. railroad track C5" Wildland fire +otential Arson

Stamm #!4E#4<" Near ri3er neGt to
>lowout

!5" Wildland fire $nknown

Stamm E4!9499 Alon. ri3er = west side 5: Wildland fire Campfire

Stamm ;4!?49C &rian.le $nit near .ate E5" Wildland fire Fireworks

Stamm ;4C49: 1etween ri3er and access
road2 west end

#"5" Wildland fire $nknown=suspicious

Sardis ;4<< South +lateau near .ate ?5!: +rescri>ed

Sardis ;4<9 South +lateau near .ate ?5!: +rescri>ed

Sardis ;4#;4<C South +lateau near .ate ?5!: +rescri>ed

Sardis ;4!:4<" Alon. Wil>ur2  (ittle
Corral +arkin. area5

E5" Wildland fire $nknown

Sardis C4!#49< *ast of entrance .ate
alon. fence

5# Wildland fire $nknown

Sardis C4!#499 West of entrance .ate
alon. fence

5! Wildland fire Ci.arette from hi.hwayR

Sardis ;4:49: West of entrance .ate
alon. fence

E5" Wildland fire $nknown =suspicious

Sardis <4E"49? N5 of old parkin. lot #5" Wildland fire  $nknown

Sardis 94#!49? Near ri3er a.ainst +%H*
east >oundary

#5: Wildland fire $nknown

Sardis C4#!49? 1each fire 5# Wildland fire $nattended campfire

Sardis :4#"49? *ast of .ate onto +%H*
east

!5: Wildland fire Arson

Sardis C4:49E $nknown 5# Wildland fire Staff caused=weldin.

Sardis C4!E49! S* corner of pit area !5!: Wildland fire $nknown=suspicious

+%H* E4E49: Center of *ast $nit 5: Wildland fire $nattended campfire

+%H* #"4<49? *ast $nit trees near ri3er 5!: Wildland fire $nknown

+%H* ;4#949? *ast $nit around tower #5" Wildland fire )owned electric line
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&he prescri>ed >urn pro.ram >e.an in #<<C to mana.e non=nati3e species5 &a>le # a>o3e shows dates of
past prescri>ed >urns5

)*3./&3"4"#"-"*3
Antioch )unes NWR does not ha3e an onsite fire mana.ement staff or suppression eDuipment5  &here is a
Ser3ice fire crew stationed part=time @late sprin. to early fallA at San (uis NWRC and Kcollateral dutyM
Refu.e personnel stationed at San Francisco 1ay NWRC5  1oth of these sites are approGimately <" miles
from the Refu.e5  Wildland fires in this area are .enerally reported >y the pu>lic and suppressed >y
firefi.hters from the Contra Costa County Fire +rotection )istrict @F+)A >efore Ser3ice staff can respond5 

Responsi>ilities for fire mana.ement at Antioch )unes are shared >y, the Antioch )unes Refu.e
Mana.er2 Refu.e 1iolo.ist2 San Francisco 1ay NWR CompleG +ro0ect (eader2 and the Bone Fire
Mana.ement Officer stationed at San (uis NWRC @AppendiG F=Fire )ispatch +lan for further detailA5 
+rimary wildland fire mana.ement responsi>ilities are,

= de3elop and culti3ate workin. relationships with local fire departments in the area that can
pro3ide mutual aid
= maintain fire>reaks on Refu.e to pre3ent wildland fire 
= conduct prescri>ed fire acti3ities in support of refu.e ha>itat mana.ement pro.rams
= esta>lish and maintain appropriate fire related a.reements4contracts
= monitor results of wildland and prescri>ed fires
= update fire mana.ement and associated plans @dispatch2 trainin.2 etc5A2 call=out lists2 and
mo>ilization .uidelines2 air Duality certifications5
= continue to de3elop a cadre of Kred=cardedM firefi.hters for wildland fire2 trained and eDuipped
to accomplish the fire mana.ement pro.ram
= maintain the refu.e fire cache and fire eDuipment in a ready state

%I:@ED'%G?B@B<=9J=C9K'.9CL:E='#:JG:9'M.#N
= 's responsi>le for implementation of all Fire Mana.ement acti3ities within the CompleG

and will ensure compliance with )epartment2 Ser3ice and refu.e policies5 
= Selects the appropriate mana.ement responses to wildland fire5  

$:OP=D'.9CL:E='#:JG:9'M$.#N
= Coordinates CompleG pro.rams to ensure personnel and eDuipment are made a3aila>le

and utilized for fire mana.ement acti3ities includin. fire suppression2 prescri>ed >urnin.
and fire effects monitorin.5  

= *nsures that the fire mana.ement pro.ram has access to Refu.e and compleG resources
when needed5

= *nsures that Refu.e Mana.ers and compleG Staff consider the fire mana.ement pro.ram
durin. Refu.e related plannin. and implementation5
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= 'dentifies prescri>ed >urn units and >iolo.ical o>0ecti3es to Fire Mana.ement Officer

@FMOA and +rescri>ed Fire Specialist @+FSA2 notifies FMO of prescri>ed fire pro0ect
constraints2 and ensures that Refu.e resources are a3aila>le to accomplish prescri>ed fire
and fire suppression o>0ecti3es5

= Acts as the primary Refu.e Resource Mana.ement Specialist durin. fire mana.ement
plannin. and operations5

= +repares an annual report detailin. fire occurrences and prescri>ed fire acti3ities
undertaken in each calendar year5  &his report will ser3e as a post=yearIs fire mana.ement
acti3ities re3iew2 as well as pro3ide documentation for de3elopment of a comprehensi3e
fire history record for the Refu.e5 

= 's responsi>le for plannin.2 coordinatin.2 and directin. preparedness acti3ities includin.
fire trainin.2 physical fitness testin. and 'ntera.ency Fire Fualification System @'FFSA
data entry2 fire cache and eDuipment in3entory accounta>ility2 maintenance2 and
operation2 cooperation with cooperati3e a.encies5 

4BC>CIB<=
= Coordinates throu.h Refu.e Mana.ers and )eputy +ro0ect (eader to pro3ide >iolo.ical

input for the fire pro.ram with the FMO and +FS5  
= *nsures fire effects monitorin. is >ein. implemented and drafts wildland fire

Reha>ilitation +lans for )eputy +ro0ect (eader5
= Assists in desi.n and implementation of fire effects monitorin.2 with FMO and +FS5  
= +articipates2 as reDuested2 in prescri>ed >urnin. and wildland fire suppression5

QC@:'(B9:'+J@JI:?:@='/AABE:9'M(+/N
= Responsi>le for all fire related plannin. and implementation for the Refu.e5 
= 'nte.rates >iolo.ical Refu.e o>0ecti3es into all fire mana.ement plannin. and

implementation5  
= Solicits pro.ram input from the RM and 1iolo.ist5  
= Super3ises prescri>ed fire plannin.5  
= Coordinates fire related trainin.5  
= Coordinates with cooperators to ensure adeDuate resources are a3aila>le for fire

operational needs5
= 's responsi>le for implementation of this +lan5  &his responsi>ility includes coordination

and super3ision of all pre3ention2 pre=suppression2 detection2 wildland fire2 prescri>ed
fire2 suppression2 monitorin.2 and post=fire acti3ities in3ol3in. Refu.e lands5

= 's responsi>le for preparation of fire reports followin. the suppression of wildland fires
and for operations undertaken while conductin. prescri>ed fires5

= Su>mits >ud.et reDuests and monitors F'R*1AS* funds5  
= Maintains records for all personnel in3ol3ed in suppression and prescri>ed fire acti3ities2

detailin. the indi3idualIs Dualifications and certifications for such acti3ities5
= $pdates all fire Dualifications for entry into the Fire Mana.ement 'nformation System5  
= Nominates personnel to recei3e fire=related trainin.2 as appropriate5
= )esi.nates the person to ser3e as 'ncident Commander @'CA for initial attack purposes5 

&he FMO may assume the position of 'C at his4her discretion or desi.nate other
personnel to take o3er that position at his4her discretion5
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 = Responsi>le for the plannin. and implementation of a pro.ram2 which collects

information for the documentation2 analysis2 and prediction of fire >eha3ior and effects5
 = )e3elops and recommends2 plans2 and schedules mana.ement i.nited fire acti3ities for

the Refu.e5
 = 'mplements and directs >urns5 
 = +lans and de3elops a pro.ram to collect information on the effects and >eha3ior of

prescri>ed fire5 
 = +lans and directs studies to monitor and analyze fire >eha3ior parameters2 then uses these

data to support the de3elopment of fire plans5  
 = +lans and directs sur3eys for the collection2 analysis and documentation of data relatin.

to fire effects on >iotic and a>iotic resources5 
 = Or.anizes and performs studies to de3elop fire mana.ement prescriptions for prescri>ed

>urns5
 = 's responsi>le for ensurin. a cadre of Dualified prescri>ed fire o3erhead >y

recommendin. personnel for trainin.2 throu.h >oth formal in=house and field trainin.
assi.nments5  

 = 's responsi>le for record keepin. associated with >urn plannin.2 fire occurrence reportin.
and fire weather5 

 = 'dentifies areas of fire mana.ement reDuirin. research and works with research scientists
in the de3elopment of pro0ect statements to accomplish this research5

(B9:'+J@JI:?:@=K3POO9:<<BC@'.:9<C@@:>'
= Consist of all Refu.e personnel2 whether permanent or seasonal2 who meet the minimum

standard set >y the National Wildfire Coordinatin. %roup @NWC%A for firefi.hters5
= Are fully eDuipped with proper personal protecti3e eDuipment2 ha3e taken and passed the

minimum classroom trainin.2 and meet physical fitness standards reDuired5  
= $ndertake fire mana.ement duties as assi.ned >y the +rescri>ed Fire 1urn 1oss on each

prescri>ed fire pro0ect5
= Are responsi>le for their personal protecti3e eDuipment and physical conditionin.2

Dualifyin. annually with the work capacity test >efore May E#5

"@EBG:@='0C??J@G:9
'ncident Commanders @of any le3elA use strate.ies and tactics as directed >y the Refu.e Mana.er and
WFSA where applica>le to implement selected o>0ecti3es on a particular incident5  A specific (imited
)ele.ation of Authority @AppendiG %A will >e pro3ided to each 'ncident Commander prior to assumin.
responsi>ility for an incident5  Ma0or duties of the 'ncident Commander are .i3en in NWC% Fireline
Hand>ook2 includin.,

= 1rief su>ordinates2 direct their actions and pro3ide work tools
= *nsure that safety standards identified in the Fire Orders2 the Watch Out Situations2 and

a.ency policies are followed at all times5
= +ersonally scout and communicate with others to >e knowled.ea>le of fire conditions2

fire weather2 tactical pro.ress2 safety concerns and hazards2 condition of personnel2 and
needs for additional resources5
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= )ecides when to reDuest o3erhead or additional firefi.htin. personnel and eDuipment5
= Order resources to implement the mana.ement o>0ecti3es for the fire5
= 'nform appropriate dispatch of current situation and eGpected needs5
= Coordinate mo>ilization and demo>ilization with dispatch and the FMO5
= +erform administrati3e dutiesL i5e52 appro3in. work hours2 completin. fire reports for

command period2 maintainin. property accounta>ility2 pro3idin. or o>tainin. medical
treatment2 and e3aluatin. performance of su>ordinates5

= Assure a3iation safety is maintained to the hi.hest standards5  

"@B=BJ>'J==JER'=:J?<
'nitial attack teams will consist of eGperienced2 fully= Dualified firefi.hters2 those on their first fire2 and
well=Dualified leadership5  &eams will >e prepared and eDuipped with hand and power tools as needed and
will >e dispatched with a dayIs supply of food and water2 so they can continue work for !? hours without
additional support5 

*mployees participatin. in any wildland fire acti3ities on Fish and Wildlife Ser3ice or cooperatorSs lands
will meet fitness and trainin. reDuirements esta>lished in +MS E#"=#2 eGcept where Ser3ice=specific
fitness reDuirements apply5

"&-*)%,*&07'/.*)%-"/&3
&here are no formal cooperati3e fire a.reements in place at this time2 howe3er a Memorandum of
$nderstandin. is currently >ein. esta>lished >etween the Refu.e and the Contra Costa County F+)5  &he
Contra Costa County F+) has traditionally responded to wildland fires at the Refu.e >ecause of their
le.al fire protection responsi>ility to the property surroundin. the Refu.e5  &hus2 any wildland fire
ori.inatin. on Refu.e lands is considered a threat to their property5  

Antioch )unes NWR will use the 'ncident Command System @'CSA as a .uide for fireline or.anization5 
Fualifications for indi3iduals is per )O' Wildland Fire Fualifications and Certification System2 part of
N''MS and the National Wildland Fire Coordination %roup @NWC%A +rescri>ed Fire Fualification
%uide5  )ependin. on fire compleGity2 some positions may >e filled >y the same person5

A listin. of key intera.ency contacts can >e found in the Fire )ispatch +lan5  &he plan is an annual
assem>ly of information reDuired to facilitate a rapid response to a fire report and to coordinate the initial
attack @AppendiG FA5

.)/-*0-"/&'/('3*&3"-"6* )*3/2)0*3
A..ressi3e attack of all unplanned i.nitions with minimum acrea.e >urned is the .oal5  Hea3y eDuipment
shall not >e used due to the sensiti3ity of the ha>itat2 eGcept in cases where life or fire=fi.hter safety is
threatened or when the Refu.e Mana.er determines necessary5  Suppression .uidelines will >e discussed
with Contra Costa County F+) durin. annual operatin. plan meetin.s5    

&he Re.ional Archaeolo.ist and4or his4her staff will work with fire staff2 pro0ect leaders2 and incident
commanders to ensure that cultural resources are protected from fire and fire mana.ement acti3ities5  &he
KReDuest For Cultural Resource ComplianceM form @RCRC2 attachedA will >e used to inform the Re.ional
Archaeolo.ist of impendin. acti3ities2 there>y meetin. the re.ulations and directions .o3ernin. the
protection of cultural resources as outlined in )epartmental Manual +art :#<2 National Historic
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+reser3ation Act @NH+AA of #<;;2 Code of Federal Re.ulations @E;CFR9""A2 the Archaeolo.ical
Resources +rotection Act of #<C<2 as amended2 and the Archaeolo.ical and Historic +reser3ation Act of
#<C?5 &he NH+A Section #"; clearance will >e followed for any fire mana.ement acti3ity that may affect
historic properties @cultural resources eli.i>le to the National Re.ister of Historic +lacesA5

'mpacts to archaeolo.ical resources >y fire resources 3ary5 &he four >asic sources of dama.e are @#A fire
intensity2 @!A duration of heat2 @EA heat penetration into soil2 and @?A suppression actions5 Of the four2 the
most si.nificant threat is from eDuipment durin. line construction for prescri>ed fires or wildfire holdin.
actions @Anderson #<9EA5

&he followin. actions will >e taken to protect archaeolo.ical and cultural resources,

Wildland Fires
= Minimum impact fire suppression tactics will >e used to the fullest eGtent possi>le5
= Resource Ad3isors will inform Fire Suppression personnel of any areas with cultural resources5 

&he Resource ad3isor should contact the Re.ional Archaeolo.ist and4or his4her staff for more
detailed information5

= Foam use will >e limited in areas known to har>or surface artifacts5
= Mechanized eDuipment should not >e used in areas of known cultural si.nificance5  
= &he location of any sites disco3ered as the result of fire mana.ement acti3ities will >e reported to

the Re.ional Archaeolo.ist5
= Reha>ilitation plans will address cultural resources impacts and will >e su>mitted to the Re.ional

Archaeolo.ist usin. the RCRC5 

+rescri>ed Fires
= &he Refu.e Fire staff will su>mit a completed RCRC to the Re.ional Archaeolo.ist and4or

his4her staff as soon as the >urn area is identified @ i5e52 as soon as feasi>leA5
= $pon receipt of the RCRC2 the  Re.ional Archaeolo.ist and4or his4her staff  will >e responsi>le

for consultin. with the FMO and e3aluatin. the potential for ad3erse impacts to cultural
resources5

= When necessary2 the  Re.ional Archaeolo.ist and4or his4her staff  will coordinate with the State
Historic +reser3ation Officer @SH+OA5 &he SH+O has E" days to respond5 &he Refu.e will
consider all SH+O recommendations5

= Mechanized eDuipment should not >e used in areas of know cultural si.nificance5  
= &he location of any sites disco3ered as the result of fire mana.ement acti3ities will >e reported to

the Re.ional Archaeolo.ist5

!"#$#%&$(")*%0-"6"-"*3

Fire pro.ram mana.ement descri>es the operational procedures necessary to implement fire mana.ement
at Antioch )unes NWR5  +ro.ram mana.ement includes, fire pre3ention2 preparedness2 emer.ency
preparedness2 fire >eha3ior predictions2 step=up staffin. plan2 fire detection2 fire suppression2 minimum
impact suppression2 minimum impact reha>ilitation2 and documentation5  
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All fires not classified as prescri>ed fires are wildland fires and will >e appropriately suppressed5 
Suppression operations will .enerally >e conducted >y Contra Costa County Fire +rotection )istrict
@CCF)A5

Records show that fire season is typically from May=Octo>er5   )ependin. on the specific weather of any
particular year the seasons may >e shorter or lon.er and2 therefore2 may start earlier or last lon.er5  

(")*+%&%,*+*&-'3-)%-*,"*3
All unplanned wildland fires will >e suppressed in a prompt2 safe2 a..ressi3e2 and cost=effecti3e manner
to produce fast2 efficient action with minimum dama.e to resources usin. appropriate mana.ement
strate.ies5

Fire suppression strate.ies at Antioch )unes NWR will include a ran.e of suppression techniDues in
order to pro3ide for protection of 3alues at risk2 natural resources2 firefi.hter safety and cost efficiency5 
Suppression strate.ies and tactics will >e uniDue to each wildland fire2 predicated >y weather parameters2
fuel conditions2 safety considerations2 resources2 and threats to the endan.ered2 threatened and sensiti3e
species5  )etermination of strate.ies and tactics will >e made >y the 'ncident Commander on scene
utilizin. knowled.e of Refu.e fire mana.ement o>0ecti3es and input from Refu.e Mana.er or desi.nate5

All wildland fires will >e suppressed5 Howe3er2 there may >e occasions when direct attack in hi.h
intensity2 rapidly spreadin. wildland fire would 0eopardize firefi.hter safety and may not >e appropriate5 
'n these cases indirect strate.y will >e employed utilizin. natural and man=made fire>reaks as wildland
fire control points5

&he followin. will >e employed to meet fire mana.ement o>0ecti3es,
#A Suppress all unplanned i.nitions in a safe and cost effecti3e manner consistent with 
resources and 3alues at risk5  Minimum impact strate.ies and tactics will >e used2 particularly in
areas with hi.h densities of endan.ered species5

!A Conduct all fire mana.ement pro.rams in a manner consistent with applica>le laws2 policies
and re.ulations5

EA 'nitiate cost effecti3e fire monitorin. which will inform mana.ers if o>0ecti3es are >ein. met5 
Monitorin. information will also >e used to refine >urn prescriptions to >etter achie3e o>0ecti3es5

?A $tilize prescri>ed fire as a mana.ement tool for achie3in. hazard fuel reductions and resource
mana.ement o>0ecti3es5  &o the eGtent possi>le2 hazard fuel prescri>ed fire will >e used to
accomplish specific restoration o>0ecti3es esta>lished for indi3idual land units5  +rescri>ed fires
are fires which are deli>erately set to >urn under prescri>ed conditions in order to achie3e pre=
determined resource mana.ement o>0ecti3es5

Althou.h resource impacts of suppression alternati3es must always >e considered in selectin. a fire
mana.ement strate.y2 resource >enefits will not >e the primary consideration5  Appropriate suppression
action will >e taken to ensure firefi.hter safety2 pu>lic safety2 and protection of  resources5
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Critical protection areas2 such as ad0acent properties and sensiti3e ha>itat will recei3e priority
consideration in fire control plannin. efforts5 'n all cases2 the primary concerns of fire suppression
personnel shall >e the safety2 and if needed2 all indi3iduals not in3ol3ed in the suppression effort may >e
e3acuated5

Suppression strate.ies should >e applied so that the eDuipment and tools used to meet the desired
o>0ecti3es are those that inflict the least impacts upon the natural and cultural resources5  Minimum
impact suppression tactics will >e employed to protect all resources5  Natural and artificial >arriers will >e
used as much as possi>le for containment5  When necessary2 fire line construction will >e conducted in
such a way as to minimize lon.=term impacts to resources5

Hea3y eDuipment such as crawlers2 tractors2 dozers2 or .raders will not >e used within the refu.e
>oundaries unless their use is necessary to pre3ent a fire from destroyin. pri3ately=owned and4or
.o3ernment >uildin.s and historic resources5  &he use of any hea3y eDuipment reDuires appro3al from the 
Refu.e Mana.er or desi.nate5

Sites impacted >y fire suppression acti3ities or >y the fire will >e reha>ilitated as necessary2 >ased on an
appro3ed course of action for each incident5

.)*.%)*$&*33
+reparedness is the work accomplished prior to fire occurrence to ensure that the appropriate response2 as
directed >y the Fire Mana.ement +lan2 can >e carried out5  +reparedness acti3ities include, >ud.et
plannin.2 eDuipment acDuisition2 eDuipment maintenance2 dispatch @'nitial attack2 eGtended2 and
eGpandedA2 eDuipment in3entory2 personnel Dualifications2 and trainin.5  &he preparedness o>0ecti3e is to
ha3e a well trained and eDuipped fire mana.ement or.anization to mana.e all fire situations within the
Refu.e5  +reparedness efforts are to >e accomplished in the time frames outside the normal fire season
dates5

&he Fish and Wildlife Ser3ice has minimum trainin. reDuirements for all fire positions5  &he Ser3ice is a
mem>er to the National Wildfire Coordinatin. %roup @NWC%A and accepts its standards for intera.ency
operations5  &here is reDuired annual refresher trainin. for all personnel that are in3ol3ed with wildland
fire acti3ities5  &hese reDuirements are found in the Ser3ice Fire Mana.ement +reparedness and +lannin.
Hand>ook2 Section #5:L &rainin.2 Fualification2 and Certification5

Annual fire readiness reDuires an in3entory of eGistin. cache items5  &he cache should >e capa>le of
outfittin. siG personnel for wildland fire acti3ities and will >e in3entoried as ready >y May E# of each
year5  &he cache is located at the San Francisco 1ay National Wildlife Refu.e CompleG @San Francisco
1ay NWRCA  HeadDuarters in Newark o3er <" miles from the Antioch )unes NWR5  &here is no fire
eDuipment stationed on site2 therefore reliance on local fire departments for Duick initial attack is of
.reater 3alue5

(ocal conditions and the status of local fire department resource a3aila>ility is a ma0or indicator which
would affect the le3el of fire mana.ement acti3ities at the Refu.e5 Re.ional and National +reparedness
(e3els do play a role in determinin. the le3el of fire mana.ement operations at the Refu.e2 >ut less than
the local conditions5  (ocal fire restrictions imposed within the Antioch city limits are of .reater
si.nificance due to the stron. influence of Contra Costa County F+)5 
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&he fire season .enerally >e.ins with the curin. of annual .rasses in late May and eGtends until the first
rains in mid=Octo>er5 *ast wind conditions in Septem>er and Octo>er increase the potential for lar.e fires
in the local area5

Contra Costa County Fire )epartment does not ha3e any weather station data that reflects the conditions
at the Refu.e5 &he closest RAWS unit is located at 1lack )iamond Mine @#2;"" foot ele3ationA >ut has
little in common with the weather conditions at the refu.e5

(B9:'.9:T:@=BC@
An acti3e fire pre3ention pro.ram may >e conducted in con0unction with other a.encies to protect human
life and property2 and pre3ent dama.e to cultural resources or physical facilities5  

A pro.ram of internal and eGternal education re.ardin. potential fire dan.er may >e implemented5 
7isitor contacts2 >ulletin >oard materials2 handouts and interpreti3e pro.rams may >e utilized to increase
3isitor and nei.h>or awareness of fire hazards5 *mployees need to relate to the pu>lic the >eneficial
effects of prescri>ed fires as opposed to unwanted human=caused fires2 with emphasis on information2
essential to understandin. the potential se3erity of human=caused wildland fires and how to pre3ent them5 

No formal pre3ention plan has >een de3eloped5  Howe3er2 fire lines are mowed alon. Wil>ur A3enue and
non=nati3e 3e.etation control measures are implemented on an annual >asis5  Additionally2 since most
wildland fire on the Refu.e has >een caused >y trespassers2 Refu.e personnel will take appropriate
actions to pre3ent the entry of unauthorized persons5   

3=JAAB@I'.9BC9B=D'#:T:><
&here is no fire=funded staffin. stationed at the Refu.e5  Fire suppression response is pro3ided >y Contra
Costa County F+)2 therefore Contra Costa County F+) will ad0ust staffin. le3els >ased on current fire
dan.er5  &he refu.e is closed to the pu>lic and no Refu.e facilities are located within the >oundaries5 
&herefore2 hi.h fire dan.er will not reDuire any additional closures5

-9JB@B@I
)epartmental policy reDuires that all personnel en.a.ed in suppression and prescri>ed fire duties meet the
standards set >y the National Wildfire Coordinatin. %roup @NWC%A5  Antioch )unes NWR will conform
strictly to the reDuirements of the Wildland and +rescri>ed Fire Mana.ement Fualification and
Certification System @+M E#"=#A and $SFWS .uidelines5

1asic wildland fire trainin. refreshers are offered annually for red=carded firefi.hters and records kept in
a centralized data>ase5  Additional trainin. is a3aila>le from surroundin. a.encies in pump and en.ine
operation2 power saws2 firefi.hter safety2 fire weather and fire >eha3ior2 helicopter safety and prescri>ed
fire o>0ecti3es and acti3ities5  On=the 0o> trainin. is encoura.ed and will >e conducted at the field le3el5 
Whene3er appropriate2 the use of fire Dualification task >ooks will >e used to document fire eGperience of
trainees5  &he FMO will coordinate fire trainin. needs with those of other near>y refu.es2 cooperatin.
a.encies2 and the RO5
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&he refu.e supports the de3elopment of indi3idual 'ncident Command System @'CSA o3erhead personnel
from amon. Dualified and eGperienced refu.e staff for assi.nment to o3erhead teams at the local2
re.ional2 and national le3el5

Fire suppression is an arduous duty5  On prescri>ed fires2 personnel may >e reDuired to shift from
implementation4monitorin. acti3ities to suppression5  +oor physical condition of crew mem>ers can
endan.er safety and li3es durin. critical situations5  

+ersonnel performin. fire mana.ement duties will maintain a hi.h le3el of physical fitness5  &his reDuires
successful completion of a fitness pack test5  +ersonnel must complete a three mile hike with a ?: pound
pack in less than ?: minutes5 

3POO>B:<'J@G'*UPBO?:@=
A small2 #"=person cache for the Refu.e is located at the CompleG headDuarters in Newark5  &he cache is
maintained >y the CompleG staff5

Additional eDuipment and supplies are a3aila>le throu.h cooperators and the intera.ency cache system5 
ReDuests for additional personnel and eDuipment are made throu.h the Mendocino NF )ispatch5  &he
contact list can >e found in the )ispatch plan @AppendiG FA5

$*-*0-"/&
Most wildland fires are reported >y the pu>lic to <=#=#5  &he <=#=# dispatchers contact Contra Costa 
County F+) for suppression response5  &he refu.e is contacted >y Contra Costa County F+) to report all
wildland fire acti3ities5

&he Fire Mana.ement +lan does not discriminate >etween human=caused and li.htnin. caused fire5  All
wildland fires will >e suppressed5  Howe3er2 detection shall include a determination of fire cause5 
Moreo3er2 human=caused fires will reDuire an in3esti.ation and report >y law enforcement personnel5  For
serious human=caused fires2 includin. those in3ol3in. loss of life2 a Dualified arson in3esti.ator will >e
reDuested5

0/++2&"0%-"/&3
&here is no open radio communication freDuency for Refu.e personnel5  'nstead2 staff utilize a direct
connect cellular phone system5

+rescri>ed fire acti3ities performed >y Ser3ice personnel utilize the 3arious N'FC &actical channels as
needed5  Normally N'FC &actical channels ! @#;95!"" mhzA and E @#;95;"" mhzA are used dependin.
upon the num>er of freDuencies needed durin. prescri>ed >urns5

CC+F) utilizes a ultra hi.h freDuency in the 9"" mhz >and5  &here is not a common link >etween Ser3ice
personnel and CC+F) at this time5 

.)*;%--%0V'.#%&
&he pre=attack plan is reflected >y maps which include, locations of water sources2 roads2  pri3ate
property2 etc @fi.5 ! and EA5  Access to the Refu.e is eGtremely limited5  &he San JoaDuin Ri3er acts as the
north >oundary of the Refu.e5 Any wildland fire that cannot >e contained from roads or natural



!"E

>oundaries would pro>a>ly >e allowed to >urn to the ri3er since road access to the northern portions of
the Refu.e is eGtremely limited5 Howe3er most wildland fires ha3e >een successfully contained >y local
fire department personnel from Wil>ur Road and other roads that are open to the pu>lic5  Contra Costa
County F+) has maps and keys for the Refu.e5

(")*+%&%,*+*&-'2&"-3
&he Refu.e will >e mana.ed as two units2 Sardis and Stamm5  &he o3erall o>0ecti3e for >oth units is to
restore the nati3e dune ha>itat5  Suppression of all unplanned i.nitions with minimum acrea.e loss will >e
employed o3er the entire Refu.e5  

)urin. the fire season @May = Octo>erA2 pre3ailin. winds come off the ri3er from the west or 
northwest at an a3era.e of #"=!" mph @(oredo pers5 comm5 !""#A5  Mean daily humidities ran.e from
around ?9 T in the winter to the mid=teens in the sprin. and summer5  Wind conditions durin. the fall
could >rin. humidities e3en lower5  &ypically2 humidity is hi.hest durin. the early mornin. hours and
lowest durin. the mid=afternoon hours5

&he Antioch area has a modified Mediterranean climate with warm to hot dry summers and moist2 mild
winters5  Rainfall a3era.es #!5:E inches annually2 fallin. mainly durin. No3em>er=April5  &he a3era.e
annual temperature is ;#59 de.rees F with an a3era.e annual maGimum temperature of C? de.rees F and
an a3era.e annual minimum temperature of ?C de.rees F5  &he hottest recorded temperature is ##?
de.rees F2 and the lowest recorded temperature is #? de.rees F5

3J9GB<'2@B=
&he Sardis $nit consists of #? acres of 3aryin. topo.raphy5  Fuel types in the South +lateau2 a primarily
flat area alon. Wil>ur A3enue2 consists of annual .rassland and oak woodland5  &he rest of the $nit
includes a deep pit located approGimately C" feet >elow the +lateau5  Slopes leadin. down to the pit on
the west2 south2 and east sides are .reater than :"T5 &he slopes are hea3ily 3e.etated with annual .rasses5 
&he pit consists primarily of undulatin. shallow dunes co3ered with annual .rasses and shru>>y
3e.etation5 &o the north of the pit2 a miGture of oak woodland2 riparian 3e.etation2 and shru> ha>itat
stretch alon. the San JoaDuin Ri3er5

'n this unit2 fire >eha3ior under drou.ht conditions is eGpected to ran.e from a creepin.4 spreadin. fire
alon. the ri3er to a fast runnin. fire with ; to #" foot flame len.ths in open .rassland5  'n the drier
riparian areas which are dominated >y shru>s such as coyote >rush and toyon2 fire intensity would >e
si.nificantly .reater5  )ue to the character of the slope and hea3y 3e.etation on the sides of the pit2 erratic
>eha3ior should >e anticipated in this area5  'n areas ad0acent to the ri3er2 fire >eha3ior could >e eGpected
to >e slow and creepin.5 

3=J??'2@B=
&he Stamm $nit consists of ?# acres of limited topo.raphy5  Fuel types on the western half of the
property consists of dense shru>>y 3e.etation and .rasslands o3er flat terrain5  &he eastern half of the
property consists primarily of tall shru>>y 3e.etation and .rassland co3erin. undulatin. and rollin.
dunes5  Riparian 3e.etation alon. the ri3er includes tules2 willows2 and low trees5 

'n this unit2 fire >eha3ior is eGpected to ran.e from smolderin. in moist 3e.etation alon. the ri3er to
runnin. and spottin. in the tall >rush5  MaGimum eGpected flame len.ths in the tall >rush is #"=#!I5
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Fi.ure !, Sardis $nit



!":

Fi.ure E, Stamm $nit
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)ue to staff limitations2 relati3ely small land mana.ement parcels2 lon. response times2 3alua>le
resources2 and 3alues at risk on nei.h>orin. lands2 this plan does not recommend wildland fire mana.ed
for resource >enefit as an option for any of the units5  Wildland fires will >e suppressed usin. the
appropriate suppression response5  +rescri>ed fires will >e used to reduce hazardous fuels and to meet
resource mana.ement o>0ecti3es5

(B9:'*AA:E=<'=C'6:I:=J=BC@
&he loss and modification of primrose ha>itat initially caused a decline in the species2 e3entually leadin.
to its Federal (istin.5  Currently2 the ma0or threat to the primrose is the in3asion of non=nati3e plants such
as yellow starthistle2 3etch2 and Rip.ut >rome5  &he >urnin. of yellow=starthistle prior to seed production
has >een documented to reduce the seed >ank5  &his >urnin. needs to >e conducted a minimum of three
successi3e years to pro3e effecti3e and must >e followed up with spot her>icide application5  Research
into the effecti3eness of prescri>ed >urnin. on yellow starthistle continues at Antioch )unes NWR5

&he use of fire to treat yellow starthistle has caused some declines in rip.ut >rome5  $nfortunately2 other
non=nati3e weeds such as filaree and 3etch may colonize the >urn areas Duickly5  +rimrose has responded
fa3ora>ly to fire treatments at Antioch )unes NWR5

32..)*33"/& -%0-"03
Wildland fires will >e suppressed in a prompt2 safe2 a..ressi3e2 and cost=effecti3e manner to produce fast2
efficient action with minimum dama.e to resources5  Suppression in3ol3es a ran.e of possi>le actions
from initial attack to final suppression5  All wildland fires will >e suppressed5

+ersonnel and eDuipment must >e efficiently or.anized to suppress fire effecti3ely and safely5  &o this
end2 the FMO assumes the command function on ma0or or multiple fire situations2 settin. priorities for the
use of a3aila>le resources and esta>lishin. a suppression or.anization5

&here will >e only one 'ncident Commander responsi>le throu.h the FMO to the +ro0ect (eader5  &he
'ncident Commander will desi.nate all o3erhead positions on fires reDuirin. eGtended attack5  Reference
should >e made to a )ele.ation of Authority @AppendiG %A5

3POO9:<<BC@'0C@GB=BC@<
&he typical fire suppression response to a fire at Antioch )unes NWR would consist of an 'C pro3ided >y
the Contra Costa County F+) and two en.ines5  Water is the primary method for eGtin.uishin. fires5 
Handline is not usually needed for suppression efforts5

&he .oal for all unplanned i.nitions is to control the fire with minimum acrea.e >urned5  Hea3y
eDuipment shall not >e used due to the sensiti3ity of the ha>itat2 eGcept in cases where life or fire=fi.hter
safety is threatened or when the Refu.e Mana.er determines necessary5  Suppression .uidelines will >e
outlined in a future MO$ with Contra Costa County F+)5    

!B>G>J@G'(B9:'3B=PJ=BC@'%@J>D<B<
For fires that cannot >e contained in one >urnin. period2 a WFSA must >e prepared5  'n the case of a
wildland fire2 the 'ncident Commander2 in con0unction with the FMO2 will prepare the WFSA5  Appro3al
of the WFSA resides with the Refu.e +ro0ect (eader5
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&he purpose of the WFSA is to allow for a consideration of alternati3es >y which a fire may >e
controlled5  )ama.es from the fire2 suppression costs2 safety2 and the pro>a>le character of suppression
actions are all important considerations5  

+u>lic safety will reDuire coordination >etween all refu.e staff and the 'C5  &raffic control will >e
necessary where smoke crosses roads2 etc5  Where wildland fires cross roads2 the >urned area ad0acent to
the road should >e mopped up and dan.erous sna.s felled5  *3ery attempt will >e made to utilize natural
and constructed >arriers2 includin. chan.in. fuel compleGes2 in the control of wildland fire5  &he first
priority for reha>ilitation efforts will concentrate on the dama.es done >y suppression acti3ities5  A
1urned Area Reha>ilitation +lan will >e prepared for dama.es caused >y the fire itself5  

%B9E9JA='/O:9J=BC@<
Aircraft may >e used in all phases of fire mana.ement operations5  All aircraft must >e Office of Aircraft
Ser3ices @OASA or Forest Ser3ice appro3ed5 An OAS A3iation +olicy )epartment Manual will >e
pro3ided >y OAS5  

Helicopters may >e used for reconnaissance2 >ucket drops and transportation of personnel and eDuipment5 
Natural helispots and parkin. lots are readily a3aila>le in most cases5  Clearin. for new helispots should
>e a3oided where possi>le5  'mpro3ed helispots will >e reha>ilitated followin. the fire5

As in all fire mana.ement acti3ities2 safety is a primary consideration5  Fualified a3iation personnel will
>e assi.ned to all fli.ht operations5

*+*),*&07'3-%4"#"Q%-"/&'%&$')*1%4"#"-%-"/&
When suppression action is taken2 reha>ilitation is appropriate5  &he most effecti3e reha>ilitation measure
is pre3ention of impacts throu.h careful plannin. and the use of minimum impact suppression techniDues5 

Reha>ilitation will >e initiated >y the 'ncident Commander2 FMO2 or Refu.e Mana.er5  Reha>ilitation
will >e directed toward minimizin. or eliminatin. the effects of the suppression effort and reducin. the
potential hazards caused >y the fire5  &hese actions may include,

#5 1ackfill control lines2 scarify2 and seed5  
!5 'nstall water >ars and construct drain dips on control lines to pre3ent erosion5
E5 'nstall check dams to reduce erosion potential in draina.es5  
?5 Restore natural .round contours5  
:5 Remo3e all fla..in.2 eDuipment and litter5  
;5 Consider and plan more eGtensi3e reha>ilitation or re3e.etation to restore sensiti3e impacted

areas5

'f re3e.etation or seedin. is necessary2 only nati3e plant species will >e used5

'f *mer.ency Sta>ilization and Reha>ilitation @*SRA measures are needed or if reha>ilitation is needed to
reduce the effects of a wildland fire then the Refu.e can reDuest appropriate fundin. throu.h the >urned



!"<

area *SR fund5  &he *SR fund is administered throu.h the Ser3iceJs *SR coordinator at the National
'ntera.ency Fire Center5

Fire reha>ilitation will >e as prompt as possi>le to pre3ent erosion and spread of non=nati3e plants5  &his
will >e de3eloped >y the Refu.e staff and su>mitted to the Re.ional Fire Mana.ement Coordinator for
re3iew within <" days of the unplanned i.nition >ein. declared out5

)*W2")*$')*./)-"&,
A )'=#!"!2 fire report2 will >e filled out and su>mitted to the Re.ional Fire Mana.ement Officer for input
into the Fire Mana.ement 'nformation System @FM'SA within !" days of the fire >ein. declared out5 
Copies of reports from the Contra Costa County F+) will >e o>tained and report will >e written to
summarize the specifics of the fire2 actions taken and outcomes from those actions5  A formal re3iew will
>e conducted on all serious in0uries and losses of si.nificant resources5

(")* "&6*3-",%-"/&
Fire mana.ement personnel will attempt to locate and protect the pro>a>le point of ori.in and record
pertinent information reDuired to determine fire cause5  &hey will >e alert for possi>le e3idence2 protect
the scene and report findin.s to the fireline super3isor5

&he Refu.e Mana.er2 FMO2 or 'C may reDuest a fire in3esti.ator throu.h the Contra Costa County F+)5 
+rompt and efficient in3esti.ation of all suspicious fires will >e carried out5  Howe3er2 fire mana.ement
personnel should not Duestion suspects or pursue the fire in3esti.ation unless they are currently law
enforcement commission Dualified5  

+ersonnel and ser3ices of other a.encies may >e utilized to in3esti.ate wildland fire arson or fire
incidents in3ol3in. structures5   All fire in3esti.ations should follow the .uidelines outlined in ?5#=! of
the Fire Mana.ement Hand>ook @!"""A5 
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+rescri>ed fire can >e a useful tool for restorin. and maintainin. natural conditions and processes at
Antioch )unes NWR5

Specific mana.ement needs for the refu.e as a whole and for specific areas will >e determined annually5  
Specific >urn o>0ecti3es2 fire freDuency rotation2 firin. methodolo.y2 and prescriptions will 3ary from
year to year5  1urn plans will >e updated to reflect any 3ariations5  +ro0ect (eader will appro3e prescri>ed
fire plans5

&here are two main o>0ecti3es for the Antioch )unes NWR, #A &o protect2 enhance2 and reco3er
populations of endan.ered2 threatened2 and rare species of the Antioch )unes *cosystem2 and !A &o
protect2 restore2 and enhance the Antioch )unes ecosystem for a di3ersity of nati3e plant and insect
species5

Historically2 many factors ha3e contri>uted to the decline of the three endemic endan.ered species,
Antioch )unes e3enin. primrose2 Contra Costa wallflower2 and (an.eIs metalmark >utterfly5  Currently2
howe3er2 the primary threat to these species is competition with non=nati3e 3e.etation5 &he primrose
appears to >e particularly 3ulnera>le to non=nati3e 3e.etation encroachment5  )espite Refu.e
mana.ement efforts to control non=nati3e species >y hand pullin. and her>icide treatment2 primrose
num>ers ha3e decreased su>stantially in recent years5  'f non=nati3e 3e.etation is not controlled2
eGtinction of the primrose is hi.hly likely5

While a wildland fire could ne.ati3ely impact endan.ered plant populations2 a properly timed prescri>ed
fire would reduce competition from non=nati3es and create more suita>le ha>itat for endan.ered and
nati3e species2 which are dependant on relati3ely open2 sand dune ha>itat5  O>0ecti3es of prescri>ed fire in
the Antioch )unes NWR would >e to, #A *liminate eGistin. non=nati3e plants and their seed heads2 !A
Reduce hazardous fuels and or.anic matter2 EA Reduce the non=nati3e seed >ank2 ?A stimulate nati3e plant
.rowth and :A +repare the area for transplantin. endan.ered plants >y eGposin. sandy soil su>strate5 

A multi=year prescri>ed >urnin. pro.ram has >een implemented encompassin. >oth the Stamm and
Sardis $nits of the Antioch )unes NWR5  'n the initial year2 se3eral sites @each approGimately E=: acres
in areaA were >urned accordin. to a detailed prescri>ed >urn plan5  Sites selected had  hi.h densities of
non=nati3es @primarily annual .rasses2 yellow star thistle2 and Russian thistleA2 and few endan.ered
species5  A monitorin. pro.ram was initiated to measure 3e.etation response in the >urn areas and in non=
>urned control plots5  'f the results are fa3ora>le2 additional areas on the Stamm and Sardis $nits will >e
>urned on a rotational >asis in su>seDuent years5  *ndan.ered species and other nati3e species would >e
planted in the >urned areas after the non=nati3e seed >ank has >een reduced5

Small eGperimental plots @each approGimately C sD5 yardsA containin. primrose and >uckwheat were also
>urned in order to test the response of these nati3e species to fire5  &his step is important >ecause it is
assumed that fire was not a component of these speciesI natural ecosystem2 so the results on nati3e species
is difficult to predict5
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All planned i.nitions will >e accomplished usin. Dualified personnel5  &his will include annual refresher
trainin. as stated in the Ser3ice Fire Mana.ement +reparedness and +lannin. Hand>ook @See section
#5:5#A5

+rescri>ed fires in3ol3e the use of fire as a tool to achie3e mana.ement o>0ecti3es5  Research >urnin.
may also >e conducted when determined to >e necessary for accomplishment of research pro0ect
o>0ecti3es5  Actions included in the prescri>ed >urn pro.ram include, the selection and prioritization of
prescri>ed >urns to >e carried out durin. the year2 prescri>ed >urn plans2 >urn prescriptions2 >urn
operations2 documentation and reportin.2 and >urn critiDues5 

Se3eral units of E=: acres each will >e >urned in any one season5  Only one >urn will >e eGecuted at a
time5  Fuel types are primarily annual .rasses2 annual for>s2 and some perennial >rush species @Fire
1eha3ior Fuel Models # and EA5  &here are se3eral smoke sensiti3e areas in the 3icinity,  &he City of
Antioch lies west2 south and east of the Antioch )unes NWR2 and smoke could drift o3er the area5  &he
railroad lies directly south of the Refu.e5  )ue to the small size of the areas proposed for >urn2 and the
fine nature of the fuels2 consumption of tar.et fuels would take a short time @a>out an hourA2 minimizin.
the amount of smoke5  +u>lic concern a>out prescri>ed >urnin. is anticipated to >e low >ecause it will >e
o3er with Duickly and without any lin.erin. smoke5 +ast prescri>ed >urns conducted at Antioch )unes
NWR ha3e shown that smoke rapidly dissipates if >urnin. occurs durin. unsta>le atmospheric conditions5

(")*+%&%,*+*&-'3-)%-*,"*3
All prescri>ed fire acti3ity will comply with applica>le Federal2 state2 and local air Duality laws and
re.ulations5  All prescri>ed fire pro0ects will ha3e a >urn plan appro3ed >y the +ro0ect (eader5  *ach >urn
plan will >e prepared usin. a systematic decision=makin. process2 and contain measura>le o>0ecti3es2
predetermined prescriptions2 and usin. an appro3ed en3ironmental compliance document5  Appropriate
N*+A documentation and Section C consultation @see Refu.e CC+A eGist for this Fire Mana.ement +lan5 
&herefore2 additional N*+A documentation will >e necessary only for prescri>ed fire pro0ects not meetin.
the criteria outlined in this +lan5

+rescri>ed Fire 1urn +lans must include components such as a %o4 No=%o Checklist2 contin.ency actions
to >e taken in the e3ent the prescription is eGceeded2 and the need for alertin. nei.h>ors and appropriate
pu>lic officials to the timin. and the plannin. of the >urn5  A >urn plan format meetin. all reDuired needs
is located in AppendiG *5

Fire monitorin. will >e used to e3aluate the de.ree to which >urn o>0ecti3es are accomplished5 
Monitorin. can assist mana.ers in documentin. success in achie3in. o3erall pro.rammatic o>0ecti3es and
limitin. occurrence of undesired effects5 

.)*30)"4*$ (")* .#%&&"&,
&he two eGistin. Refu.e units2 Stamm $nit @?# acresA and Sardis @#? acresA also ser3e as discrete Fire
Mana.ement $nits5  Within these units2 there are currently two +rescri>ed 1urn Areas identified for the
Stamm $nit @Hardpan # and 7ineyardA2 and one +rescri>ed 1urn Area identified for the Sardis $nit
@South +lateauL Fi.ures #=EA5  &hese will likely >e eGpanded or additional units identified in the future5

&he prescri>ed >urnin. season is May=June5  )urin. these months2 the .rasses are dry enou.h to carry a
hot fire that is reDuired to reduce the non=nati3e seed >ank and the seed heads5  8ellow star=thistle would
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>e approGimately :T flower durin. this time2 which is the optimum time to >urn it >ecause the fire would
destroy the thistle >efore it produces seed2 yet it will ha3e eGpended enou.h ener.y to pre3ent re.rowth5

&his correlates with o3erall Fire Mana.ement O>0ecti3es to, #A $se prescri>ed fire to accomplish resource
mana.ement o>0ecti3es2 and !A +rotect endan.ered species and other nati3e species from a lar.e scale
wildland fire2 which could potentially wipe out all2 or ma0or portions of2 a3aila>le ha>itat5

%@@PJ>'%E=BTB=B:<
&he FMO will >e responsi>le for completin. an annual fire summary report5  &he report will contain the
num>er of fires >y type2 acres >urned >y fuel type2 cost summary2 personnel utilized2 and fire effects5  

&he Refu.e Mana.er2 1iolo.ist2 and FMO will determine >urn unit priorities2 timin.2 and >urn plan
de3elopment schedule >y Fe>ruary of each year5  1urn +lans will >e prepared and su>mitted for +ro0ect
(eader re3iew and appro3al >y April5  &he 1urn +lan will >e su>mitted to the Air Fuality )istrict >y
April E" for smoke mana.ement re3iew and authorizin. letter5

+rescri>ed Fire acti3ities will >e re3iewed annually5  Necessary updates or chan.es to the Fire
Mana.ement +lan will >e accomplished prior to the neGt fire season5  Any additions2 deletions2 or chan.es
will >e re3iewed >y the Refu.e Mana.er to determine if such alterations warrant a re=appro3al of the
plan5

.9:<E9BF:G'4P9@'.>J@
&he +rescri>ed 1urn 1oss will conduct a field reconnaissance of the proposed >urn location with the
FMO2 AFMO2 +FS2 >iolo.ist2 and4or Refu.e Mana.er to discuss o>0ecti3es and special concerns2 and to
.ather all necessary information to write the 1urn +lan5  After completin. the reconnaissance2 the a
Dualified 1urn 1oss will write the +rescri>ed 1urn +lan5

All prescri>ed fires will ha3e +rescri>ed 1urn +lans5  &he +rescri>ed 1urn +lan is a site specific action
plan descri>in. the purpose2 o>0ecti3es2 prescription2 and operational procedures needed to prepare and
safely conduct the >urn5  &he treatment area2 o>0ecti3es2 constraints2 and alternati3es will >e clearly
outlined5  No >urn will >e i.nited unless all prescriptions of the plan are met5  Fires not within those
parameters will >e suppressed5  +rescri>ed 1urn +lans will follow the format contained in AppendiG *5 
*ach >urn plan will >e re3iewed >y the Refu.e Mana.er2 1iolo.ist2 FMO4AFMO2 +FS2 and 1urn 1oss5 
&he +ro0ect (eader has the authority to appro3e the >urn plan5 &he term A>urn unitN refers to a specific
tract of land to which a +rescri>ed 1urn +lan applies5

3=9J=:IB:<'J@G'.:9<C@@:>
*Gecution of prescri>ed >urns will only >e eGecuted >y Dualified personnel5  &he +rescri>ed 1urn 1oss
will fill all reDuired positions to conduct the >urn with Dualified personnel5  All personnel listed in the
1urn +lan must >e a3aila>le for the duration of the >urn or the >urn will not >e initiated5  +ersonnel will
meet minimum $SFWS fitness and Dualifications standards for prescri>ed >urnin.5    

Weather and fuel moisture conditions must >e monitored closely in planned >urn units to determine when
the prescription criteria are met5  A >elt weather kit may also >e utilized to au.ment monitorin.5  Fuel
moisture samples of #"=2 #""=2 and #"""=hour down and dead lo.s @where applica>leA and of li3e plants
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may >e monitored each week and percent moisture contents fi.ured to help determine when the
prescription criteria are met5  

When all prescription criteria are within the accepta>le ran.e2 the +rescri>ed 1urn 1oss will select an
i.nition date >ased on current and predicted weather forecasts5  A thorou.h >riefin. will >e .i3en >y the
+rescri>ed 1urn 1oss and specific assi.nments and placement of personnel will >e discussed5  An
updated spot weather forecast will >e o>tained on the day of i.nition and all prescription elements will >e
rechecked to determine if all elements are still within the appro3ed ran.es5  'f all prescription elements are
met2 a test fire will >e i.nited to determine on=site fire >eha3ior conditions as affected >y current weather5 
'f conditions are not satisfactory2 the test fire will >e suppressed and the >urn will >e rescheduled5  'f
conditions are satisfactory the >urn will continue as planned5  

)ependin. upon the compleGity of the >urn2 two or more fire crews  @E crew mem>ers per crewA from the
Central 7alley Refu.es Bone and E=? collateral fire duty personnel from San Francisco 1ay NWRC may
>e needed to i.nite2 hold2 and mop=up the >urn5  'n addition2 personnel and eDuipment from Contra Costa
County F+) shall >e a3aila>le in the e3ent that fire spreads outside Refu.e property and into their local
responsi>ility area5  A Dualified +rescri>ed 1urn 1oss &ype '' or hi.her will >e reDuired to write the 1urn
+lan and ser3e as 1urn 1oss durin. any planned i.nitions

One person with >otanical4samplin. desi.n eGpertise will also >e needed to conduct pre and post >urn
monitorin.5  One person with >iolo.ical4>otanical eGpertise will >e needed to assist in de3elopin. site
specific prescri>ed >urn plans5

Only Dualified personnel will >e used to conduct >urns on the Refu.e5  +re= and post=fire >riefin.s will >e
conducted on all planned i.nitions5

Coordination needed with the followin. entities,
= 1ay Area Air Fuality Mana.ement )istrict, Written appro3al reDuiredL  1urn +lan needs to >e
su>mitted E" days in ad3ance of planned i.nitionL day of fire appro3al reDuired5
= City of Antioch +u>lic Works, Needs to >e contacted # week prior to proposed >urn date5
= City of Antioch +olice )epartment, Needs to >e contacted the day of the >urn to notify them of
potential smoke across roads5
= Contra Costa County F+), Needs to recei3e copy of prescri>ed >urn plan # month in ad3ance5
= 1urlin.ton Northern Railroad,  Needs to >e contacted # week prior to >urn to ad3ise them of
potential smoke across tracks5
= +acific %as and *lectric CompanyL %eor.ia +acific Company and other ad0acent landowners, 
Ad0acent or near>y landowners need to >e contacted # week prior to the >urn so that 3ehicles are
mo3ed and employees are aware of the >urn5

&he Refu.e will procure >urn permits and follow procedures in them5  'n addition2 the Bone Fire
Mana.ement Officer or an indi3idual Dualified at the +rescri>ed 1urn 1oss &ype '' le3el will write a
1urn +lan to >e appro3ed >y the +ro0ect (eader5  &he .uidance and format for writin. 1urn +lans is
found in the Ser3iceJs +rescri>ed Fire Mana.ement Hand>ook2 Section !5!5  All i.nitions reDuire a )'=
#!"! form to completed and returned to the responsi>le fire mana.ement officer for input into the Fire
Mana.ement 'nformation System @FM'SA within !" days after the fire is declared out5  
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'f the prescri>ed >urn escapes the predetermined >urn area2 all further i.nition will >e halted eGcept as
needed for suppression efforts5 Suppression efforts will >e initiated2 as discussed in the pre>urn >riefin.5 
&he FMO will >e notified immediately of any control actions on a prescri>ed >urn5  'f the >urn eGceeds
the initial suppression efforts2 the >urn will >e declared a wildland fire and suppressed usin. .uidelines
esta>lished in this plan5  'f a prescri>ed >urn is declared a wildland fire2 all personnel must meet NWC%
Dualifications and fitness le3els for wildland fire acti3ities5  A WFSA will >e completed and additional
personnel and resources ordered as determined >y the 'ncident Commander5  'f the fire continues to >urn
out of control2 additional resources will >e called from the local cooperatin. a.encies 3ia the ser3icin.
dispatch5  A mana.ement o3erhead team may >e reDuested to assume command of the fire5  

Recommendations of the 1ay Area Air Fuality Mana.ement )istrict will >e followed which will satisfy
the )istrictIs criteria for use of the OC!=Hour Outlook4?9=Hour )ecisionO forecastin. procedure5  &hese
may include restrictions on i.nitin. under certain wind speeds4directions2 humidity2 or other conditions
that would cause local air Duality to >e de.raded5  Other conditions under which fires will not >e i.nited
include, east wind conditions2 Red Fla. Warnin.s 4Watches as determined >y Contra Costa County F+)2
situations where local fire department resources are o3er committed to wildland fires in the 1ay Area @i5e52
Oakland Hills Fire #<<# or 7ision =+t5 Reyes Fire #<<:A5 &he prescri>ed fire plan will also identify other
Ono=.oO or suppression criteria5  +rior to any planned i.nitions2 1urn 1oss will contact Contra Costa
County F+) *mer.ency Communications Center to determine resource a3aila>ility in case of an escaped
>urn5

+C@B=C9B@I'J@G'*TJ>PJ=BC@
Monitorin. of prescri>ed fires is intended to pro3ide information for Duantifyin. and predictin. fire
>eha3ior and its ecolo.ical effects on refu.e resources while >uildin. a historical record5  Monitorin.
measures the parameters common to all fires, fuels2 topo.raphy2 weather and fire >eha3ior5  'n addition2
ecolo.ical chan.es such as species composition and structural chan.es will >e monitored after a fire5 
&his information will >e 3ery useful in fine=tunin. the prescri>ed >urn pro.ram5  

All wildland fires will >e appropriately suppressed5  Howe3er2 monitorin. wildland fires may >e
appropriate and potentially 3alua>le in mappin. and documentin. the .rowth of the fire2 measurin. on=
site weather and fuel loadin. to pro3ide the fire staff with present and eGpected fire >eha3ior and effects5 
)urin. prescri>ed >urns2 monitorin. can ser3e as a precursor to in3okin. suppression action >y
determinin. if the fire is in prescription2 assessin. its o3erall potential2 and determinin. the effects of the
prescri>ed >urn5

)urin. prescri>ed >urnin.2 monitorin. should include mappin.2 weather2 site and fuel measurements and
direct o>ser3ation of fire characteristics such as flame len.th2 rate of spread and fire intensity5 
Operational monitorin. pro3ides a check to insure that the fire remains in prescription and ser3es as a
>asis for e3aluation and comparison of mana.ement actions in response to measured2 chan.in. fire
conditions2 and chan.es such as fuel conditions and species composition5  

Fires may >e monitored re.ardless of size5  &he FMO will esta>lish specific fire information .uidelines
for each fire to update intelli.ence a>out the fire5  Hi.hest priority for monitorin. will >e assi.ned to lar.e
fires or fires which threaten to lea3e the refu.e5

Short term, 1*HA7* predictions will >e used to model fire >eha3ior2 and a >elt weather kit will >e used
to monitor actual >urn day conditions5
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(on. term,  &he response of nati3e and non=nati3e 3e.etation to fire will >e monitored5  +lant species
composition and percent co3er will >e measured pre= and post=>urn for certain nati3e and weed species of
concern5

Monitorin. must >e done to document and 3erify that the stated o>0ecti3es ha3e >een met5  +lots2 photo
points2 or other methods will >e de3eloped to document the results of the >urn5  &hese data will >e stored
for future refinement of prescriptions and to determine the success of the pro.ram5

):UPB9:G'):OC9=<
All prescri>ed >urn forms will >e completed as outlined >y the +rescri>ed 1urn 1oss5  A monitor will >e
assi.ned to collect all predetermined information and complete all necessary forms prior to2 durin.2 and
after the >urn5  All records will >e archi3ed in the refu.eIs fire records for future use and reference5  

&he +rescri>ed 1urn 1oss will prepare a final report on the prescri>ed >urn5  Reports will include a
calculations of particulate matter emissions and a monitorin. report5  'nformation will include a narrati3e
of the >urn operation2 a determination of whether o>0ecti3es were met2 weather and fire >eha3ior data2
map of the >urn area2 photo.raphs of the >urn2 num>er of work hours2 and final cost of the >urn5

.9:<E9BF:G'4P9@'09B=BUP:
A report detailin. the actual >urn will accompany any recommendations or chan.es deemed necessary in
the pro.ram5  &his report will >e su>mitted to the Refu.e +ro0ect (eader5  A post=season critiDue of the
fire mana.ement pro.ram2 includin. the prescri>ed >urn pro.ram2 will >e held each year at the
conclusion of the fall fire season5
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Air Duality is monitored and mana.ed >y the 1ay Area Air Fuality Mana.ement )istrict5  Althou.h they
do not issue 1urn +ermits2 they do .rant permission to >urn if a >urn proposal falls under one of their
open >urnin. cate.ories5 'n order to Dualify for one of their open >urnin. cate.ories @Re.ulation :A2 the
Refu.e needs to determine which cate.ory  >est meets the intent and o>0ecti3e of the pro0ect5  +re3ious
>urns at Antioch )unes NWR fell under Re.ulation :=Open 1urnin.2 Section 9 Allowa>le Fires2
Su>section +=Wildland 7e.etation Mana.ement2 ?"#5#;5  'n addition2 Section :=?"9 sets forth those
reDuirements needed to conduct prescri>ed >urnin.5  &hese reDuirements need to >e adhered to in order to
recei3e permission to conduct a prescri>ed >urn5

'n order to o>tain permission to >urn under this cate.ory2 a 1urn +lan must >e su>mitted to the
*nforcement 1ranch at least E" days prior to >urnin.5  1AAFM) .rants permission to >urn on a case=>y=
case >asis5  &here is no recurrin. or annual >urn permit4 permission5 &he Refu.e will need to o>tain
permission for each >urn pro0ect planned5  &he Refu.e will follow all conditions contained in the letter of
permission5 

Specific aspects of a Smoke Mana.ement +lan @wind2 weather2 3isi>ility hazard2 and residual smoke
pro>lemsA will >e addressed in +rescri>ed 1urn +lans prepared for each >urn5
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&he Refu.e will continue collectin. data and monitorin. the success or failure of >urnin. conditions
reDuired to accomplish o>0ecti3es of controllin. non=nati3e 3e.etation and restorin. ri3erine sand dune
ha>itat5  Weather conditions will >e recorded to esta>lish future successful4ideal >urnin. results5  Normal
fire pro.ram monies are not intended to fund fire research acti3ities5 

&he Refu.e has identified a research need to determine the short=term and lon.=term effects of prescri>ed
>urnin. on in3erte>rate a>undance and di3ersity5  )ata collected will >e presented to the refu.e as results
>ecome a3aila>le5
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Antioch )unes NWR is dedicated to ensurin. the safety of all residents and property ad0acent to the
refu.eIs >oundary5   

Firefi.hter and pu>ic safety will always take precedence o3er property and resource protection durin. any
fire mana.ement acti3ity5  For pu>lic safety2 the fire scene will remain clear of unauthorized people5  &he
responsi>ility for mana.in. pu>lic safety lies with the 'ncident Commander @'CA or 1urn 1oss for
wildland or prescri>ed fire5  +u>lic safety considerations will >e included as part of the >urn prescription5

)ue to the proGimity of Wil>ur Road to the Refu.e2 1urn 1oss and Refu.e Mana.er will coordinate
traffic control alon. Wil>ur Road with Refu.e (aw *nforcement Officers and local law enforcement
when >urns are conducted5

)ue to the proGimity of the 1urlin.ton Northern Santa Fe Railroad to the Refu.e2 1urn 1oss and Refu.e
Mana.er will notify Railroad Security Officers of planned >urns5 

See AppendiG H for list of ad0acent landowners with phone num>ers and addresses for notification
purposes5

)urin. prescri>ed >urns at least one >urn team mem>er will ha3e first aid trainin.5  A first aid kit will >e
on=site for prescri>ed >urns as well as wildland fires5  &he local police2 fire2 and emer.ency medical
ser3ices will >e notified prior to the i.nition of any prescri>ed >urn5  &hey will also >e notified of the
location of any wildland fires5  
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*ducatin. the pu>lic on the 3alue of fire as a natural process is important to increasin. pu>lic
understandin. and support for the fire mana.ement pro.ram5  &he refu.e will use the most appropriate
and effecti3e means to eGplain the o3erall fire and smoke mana.ement pro.ram5  &his may include
supplemental handouts2 si.nin.2 personal contacts2 interpreti3e si.ns2 or media releases5  When deemed
necessary2 interpreti3e presentations will address the fire mana.ement pro.ram and eGplain the role of fire
in the en3ironment5

'nformin. the pu>lic is an important part of the fire mana.ement pro.ram5  )urin. a wildland fire2 the 'C
is responsi>le for pro3idin. information to the pu>lic5  +rescri>ed fire pu>lic information has >een further
addressed in the +rescri>ed Fire +lan and the *n3ironmental Assessment @See Appendices C and )A5  

&he pu>lic information pro.ram will >e de3eloped as follows, 

#5 Concepts of the prescri>ed >urn pro.ram will >e incorporated2 as appropriate2 in pu>lications2
>rochures2 and handouts5

!5 &he fire mana.ement pro.ram may >e incorporated into 3isitor contacts5  +articular attention
will >e .i3en when fires are conspicuous from roads or 3isitor use areas5  

E5 News releases will >e distri>uted to the media as appropriate5  
?5 &he pu>lic information outlets of nei.h>orin. and cooperatin. a.encies and the re.ional

office will >e pro3ided with all fire mana.ement information5  
:5 &he fire mana.ement pro.ram will >e discussed in informal talks with all employees2

3olunteers2 residents2 and nei.h>ors5

+rior to the li.htin. of any planned i.nition2 information will >e made a3aila>le to 3isitors2 local
residents2 and4or the press a>out what is scheduled to happen and why5  &his information will include
prescri>ed >urn o>0ecti3es and control techniDues2 fire location and eGpected >eha3ior2 effects caused >y
the fire2 and potential impacts on pri3ate and pu>lic facilities and ser3ices5
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Fire re3iews will >e documented and filed with the final fire report5  &he FMO will retain a copy for the
refu.e files5 

%&&2%# (")* 32++%)7 )*./)-
&he FMO will >e responsi>le for completin. an annual fire summary report5  &he report will contain the
num>er of fires >y type2 acres >urned >y fuel type2 cost summary @prescri>ed >urns and wildland firesA2
personnel utilized2 and fire effects5

%&&2%# (")*+%&%,*+*&-'.#%& )*6"*!
&he Fire Mana.ement +lan will >e re3iewed annually5  Necessary updates or chan.es will >e
accomplished prior to the neGt fire season5  Any additions2 deletions2 or chan.es will >e re3iewed >y the
Refu.e Mana.er to determine if such alterations warrant a re=appro3al of the plan5

&he fire mana.ement plan will >e updated as ma0or policy decisions are made5  At a minimum2 this plan
will >e re3iewed once a year >y the indi3idual on the Refu.e with fire responsi>ility to maintain the
inte.rity of the plan5  Amendments to the fire mana.ement plan itself will >e made as needed >y sendin.
them to the Re.ional Fire Mana.ement Coordinator for concurrence and to >e appro3ed >y the Re.ional
)irector in +ortland5  Minor chan.es to the appendices2 such a phone num>er corrections and personnel
chan.es2 can >e made at the Refu.e le3el and attached to the plan durin. this yearly re3iew process
without in3ol3ement of the Re.ional Office5
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&he followin. a.encies2 or.anizations and4or indi3iduals were consulted in preparin. this plan5

Chris 1andy2 Refu.e Mana.er2 Antioch )unes NWR2 Newark2 CA

Roddy 1aumann2 +rescri>ed Fire Specialist2 +acific Re.ion2 $SFWS2 +ortland2 OR5

Rachel Hurt2 1iolo.ist2 San Francisco 1ay NWRC2 $SFWS2 Fremont2 CA5 

Richard Hadley2 Assistant Refu.e Super3isor2 California4 Ne3ada Operations2 $SFWS2 Sacramento2 CA5

'3ette (oredo2 Refu.e 1iolo.ist2 Antioch )unes NWR2 $SFWS2 Fremont2 CA

Amanda McAdams2 Fire +lanner2 +acific Re.ion2 $SFWS2 +ortland2 OR5

&om Romanello2 Assistant Fire Mana.ement Officer2 Sheldon=Hart NWR2 (ake3iew2 CA5
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1ailey2 R5%5 #<<:5  )escription of the ecore.ions of the $nited States5  $S)A Forest 
Ser3ice5 #"9 pp5

%reen2 J5A5 #<<:5 &hree reproducti3e ecolo.y studies in the narrow endemic 2&,+%"&'#(1&/%+01&- ssp5
"+3&//00 @Ona.raceaeA5  M5A5 &hesis2 Claremont %raduate School5

(oredo2 '3ette5 $SFWS2 +ersonal Communication2 C4!""#5
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A.ency Administrator5 &he appropriate le3el mana.er ha3in. or.anizational responsi>ility for
mana.ement of an administrati3e unit5 May include )irector2 State )irector2 )istrict Mana.er or Field
Mana.er @1(MAL )irector2 Re.ional )irector2 CompleG Mana.er or +ro0ect (eader @FWSAL )irector2
Re.ional )irector2 +ark Superintendent2 or $nit Mana.er @N+SA2 or )irector2 Office of &rust
Responsi>ility2 Area )irector2 or Superintendent @1'AA5 

Appropriate Mana.ement Action5 Specific actions taken to implement a mana.ement strate.y5 

Appropriate Mana.ement Response5 Specific actions taken in response to a wildland fire to implement
protection and fire use o>0ecti3es5 

Appropriate Mana.ement Strate.y5 A plan or direction selected >y an a.ency administrator which .uide
wildland fire mana.ement actions intended to meet protection and fire use o>0ecti3es5 

Appropriate Suppression5  Selectin. and implementin. a prudent suppression option to a3oid
unaccepta>le impacts and pro3ide for cost=effecti3e action5

1ureau5 1ureaus2 offices or ser3ices of the )epartment5 

Class of Fire @as to size of wildland firesA,
Class A = E acre or less5
Class 1 = more than E >ut less than #" acres5
Class C = #" acres to #"" acres5
Class ) = #"" to E"" acres5
Class * = E"" to #2""" acres5
Class F = #2""" to :2""" acres5
Class % = :2""" acres or more5

*mer.ency Fire Reha>ilitation41urned Area *mer.ency Reha>ilitation @*FR41A*RA5 *mer.ency actions
taken durin. or after wildland fire to sta>ilize and pre3ent unaccepta>le resource de.radation or to
minimize threats to life or property resultin. from the fire5 &he scope of *FR41A*R pro0ects are
unplanned and unpredicta>le reDuirin. fundin. on short notice5 

*ner.y Release Component @*RCA  A num>er related to the a3aila>le ener.y @1&$A per unit area @sDuare
footA within the flamin. front at the head of a fire5  't is .enerated >y the National Fire )an.er Ratin.
System2 a computer model of fire weather and its effect on fuels5  &he *RC incorporates thousand hour
dead fuel moistures and li3e fuel moisturesL day to day 3ariations are caused >y chan.es in the moisture
content of the 3arious fuel classes5  &he *RC is deri3ed from predictions of @#A the rate of heat release per
unit area durin. flamin. com>ustion and @!A the duration of flamin.5

*Gtended attack5  A fire on which initial attack forces are reinforced >y additional forces5
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Fire Suppression Acti3ity )ama.e5 &he dama.e to lands2 resources and facilities directly attri>uta>le to
the fire suppression effort or acti3ities2 includin., dozer lines2 camps and sta.in. areas2 facilities @fences2
>uildin.s2 >rid.es2 etc5A2 handlines2 and roads5 

Fire effects5  Any conseDuences to the 3e.etation or the en3ironment resultin. from fire2 whether neutral2
detrimental2 or >eneficial5

Fire intensity5  &he amount of heat produced >y a fire5  $sually compared >y reference to the len.th of the
flames5

Fire mana.ement5  All acti3ities related to the prudent mana.ement of people and eDuipment to pre3ent or
suppress wildland fire and to use fire under prescri>ed conditions to achie3e land and resource
mana.ement o>0ecti3es5

Fire Mana.ement +lan5 A strate.ic plan that defines a pro.ram to mana.e wildland and prescri>ed fires
and documents the Fire Mana.ement +ro.ram in the appro3ed land use plan5 &he plan is supplemented >y
operational procedures such as preparedness plans2 preplanned dispatch plans2 prescri>ed fire plans and
pre3ention plans5 

Fire prescription5  A written direction for the use of fire to treat a specific piece of land2 includin. limits
and conditions of temperature2 humidity2 wind direction and speed2 fuel moisture2 soil moisture2 etc52
under which a fire will >e allowed to >urn2 .enerally eGpressed as accepta>le ran.e of the 3arious fire=
related indices2 and the limit of the area to >e >urned5  

Fuels5  Materials that are >urned in a fireL primarily .rass2 surface litter2 duff2 lo.s2 stumps2 >rush2 folia.e2
and li3e trees5

Fuel loadin.s5  Amount of >urna>le fuel on a site2 usually .i3en as tons4acre5

Hazard fuels5  &hose 3e.etati3e fuels which2 when i.nited2 threaten pu>lic safety2 structures and facilities2
cultural resources2 natural resources2 natural processes2 or to permit the spread of wildland fires across
administrati3e >oundaries eGcept as authorized >y a.reement5

'nitial Attack5 An a..ressi3e suppression action consistent with firefi.hter and pu>lic safety and 3alues to
>e protected5 
Maintenance >urn5  A fire set >y a.ency personnel to remo3e de>risL i5e52 lea3es from draina.e ditches or
cuttin.s from tree prunin.5  Such a fire does not ha3e a resource mana.ement o>0ecti3e5

Natural fire5  A fire of natural ori.in2 caused >y li.htnin. or 3olcanic acti3ity5

NF)RS Fuel Model5  One of !" mathematical models used >y the National Fire )an.er Ratin. System to
predict fire dan.er5  &he models were de3eloped >y the $S  Forest Ser3ice and are .eneral in nature
rather than site specific5
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NFF( Fuel Model5  One of #E mathematical models used to predict fire >eha3ior within the conditions of
their 3alidity5  &he models were de3eloped >y $S  Forest Ser3ice personnel at the Northern Forest Fire
(a>oratory2 Missoula2 Montana5  

+rescription5 Measura>le criteria which .uide selection of appropriate mana.ement response and actions5
+rescription criteria may include safety2 pu>lic health2 en3ironmental2 .eo.raphic2 administrati3e2 social2
or le.al considerations5 

+rescri>ed Fire5 A fire i.nited >y a.ency personnel in accord with an appro3ed plan and under prescri>ed
conditions2 desi.ned to achie3e measura>le resource mana.ement o>0ecti3es5  Such a fire is desi.ned to
produce the intensities and rates of spread needed to achie3e one or more planned >enefits to natural
resources as defined in o>0ecti3es5  'ts purpose is to employ fire scientifically to realize maGimize net
>enefits at minimum impact and accepta>le cost5 A written2 appro3ed prescri>ed fire plan must eGist and
N*+A reDuirements must >e met prior to i.nition5 N*+A reDuirements can >e met at the land use or fire
mana.ement plannin. le3el5 

+reparedness5  Actions taken seasonally in preparation to suppress wildland fires2 consistin. of hirin. and
trainin. personnel2 makin. ready 3ehicles2 eDuipment2 and facilities2 acDuirin. supplies2 and updatin.
a.reements and contracts5

+re3ention  Acti3ities directed at reducin. the num>er or the intensity of fires that occur2 primarily >y
reducin. the risk of human=caused fires5

Reha>ilitation  @#A  Actions to limit the ad3erse effects of suppression on soils2 watershed2 or other 3alues2
or  @!A  actions to miti.ate ad3erse effects of a wildland fire on the 3e.etation=soil compleG2 watershed2
and other dama.es5

Suppression5 A mana.ement action intended to protect identified 3alues from a fire2 eGtin.uish a fire2 or
alter a fireIs direction of spread5 

$nplanned i.nition5  A natural fire that is permitted to >urn under specific conditions2 in certain locations2
to achie3e defined resource o>0ecti3es5

Wildfire5 An unwanted wildland fire5 

Wildland Fire5 Any non=structure fire2 other than prescri>ed fire2 that occurs in the wildland5 

Wildland Fire Situation Analysis @WFSAA5 A decision=makin. process that e3aluates alternati3e
mana.ement strate.ies a.ainst selected safety2 en3ironmental2 social2 economical2 political2 and resource
mana.ement o>0ecti3es as selection criteria5 

Wildland4ur>an interface fire  A wildland fire that threatens or in3ol3es structures5
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&his en3ironmental assessment e3aluates alternati3es for mana.in. non=nati3e 3e.etation on the ::=acre
Antioch )unes National Wildlife Refu.e @Refu.eA5  &he preferred alternati3e would utilize prescri>ed
>urnin. as a mana.ement tool to eliminate non=nati3e 3e.etation from the Refu.e5  &his uniDue Refu.e
was esta>lished in #<9" in order to protect three endemic endan.ered species, the Antioch )unes e3enin.
primrose2 Contra Costa wallflower2 and the (an.eIs metalmark >utterfly5  Historically2 many factors ha3e
contri>uted to the decline of these species2 includin. human de3elopment and sand minin. of the dunes5 
Currently2 howe3er2 the primary threat to these species is competition with non=nati3e 3e.etation5  &he
preferred alternati3e will drastically reduce the amount of non=nati3e 3e.etation present at the dunes5 
+rescri>ed >urnin. will assist in restoration of the Refu.e and enhance ha>itat for endan.ered and other
nati3e species5  No si.nificant ad3erse socioeconomic impacts to the area are anticipated5  
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&he ::=acre Antioch )unes National Wildlife Refu.e @Refu.eA and ad0acent #!=acre +acific %as and
*lectric @+%H*A land support the last remainin. populations of three endan.ered species includin. the
Antioch )unes e3enin. primrose @Oenothera deltoides ssp5 howelliiA2 Contra Costa wallflower
@*rysimum capitatum ssp5 an.ustatumA2 and the (an.eIs metalmark >utterfly @Apodemia mormo ssp5
lan.eiA5  &he primary o>0ecti3e of the Refu.e is to pro3ide ha>itat for these three endemic endan.ered
species5 Historically2 many factors ha3e contri>uted to the decline of these species2 includin. human
de3elopment and sand minin. of the dunes5 Currently the primary threat to these species is the
encroachment of non=nati3e 3e.etation such as rip=.ut >rome .rass @1romus diandrusA and yellow
starthistle @Centaurea solstitialisA5

$nited States Fish and Wildlife Ser3ice @Ser3iceA staff acti3ely mana.es these endan.ered species >y
conductin. annual population sur3eys and throu.h ha>itat restoration5 Mana.ement tools include the
Non=nati3e 7e.etation Mana.ement +ro.ram2 which currently includes hand pullin. and her>icide
treatment of non=nati3es5  )espite our mana.ement efforts howe3er2 num>ers of primrose continue to
decline primarily due to competition with weed species5

+rimrose num>ers ha3e decreased su>stantially in recent years5  &here were :29"" mature primrose in
#<9?2 and only <;E mature primrose in #<<;2 a decrease of 9ET5  +rimrose appears particularly
3ulnera>le to non=nati3e 3e.etation encroachment5  %reen @#<<:A in her thesis2 F"'&&(G&$'+1.7%0A&
47+/+85(?%.10&-(0,(%"&(H#''+3(4,1&607(2&,+%"&'#(1&/%+01&-(--$:("+3&//002 found no primrose seedlin.s
around mature primrose that were surrounded >y weed species2 yet seedlin.s were found around  ?"T of
mature primrose that were not surrounded >y weed species5  'f non=nati3e 3e.etation is not controlled2
eGtinction of natural populations of primrose is hi.hly likely5

'n order to restore the primrose2 the Ser3ice must impro3e and eGpand our current non=nati3e 3e.etation
mana.ement techniDues5  *colo.ists2 includin. Joseph )i&omaso @$ni3ersity of California2 )a3isA2 John
Rusmore @$C )a3isA2 John Randall @$C )a3isA2 1ruce +a3lik @Mills Colle.eA and Martha Hastin.s
@California )epartment of +arks and RecreationA2 ha3e ad3ised the Ser3ice that prescri>ed >urnin. will
create more suita>le ha>itat for endan.ered species dependant on the historic sand=dune en3ironment5 
+rescri>ed >urnin. of selected areas will control non=nati3e 3e.etation which will ser3e to sta>ilize and
increase populations of the primrose and other endan.ered nati3e species5  
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A5 No Action Alternati3e

&his alternati3e would maintain the status Duo of continued hand pullin. of weeds and selecti3e her>icide
use only5  Currently2 3olunteers and Refu.e staff annually pull non=nati3e 3e.etation approGimatley once
e3ery two weeks in the sprin. and summer5  Refu.e staff spray weeds with her>icide once a year in the
sprin. to create a small >uffer zone >etween hi.h desities of endan.ered species and non=nati3e species5
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15 +rescri>ed 1urnin. Alternati3e @+roposed actionA

&his alternati3e would allow prescri>ed >urnin. to >e used as a tool for endan.ered species mana.ement5 
Selected dune sites of mana.ea>le size would >e >urned under predetermined conditions2 e3ery year or
e3ery other year2 in order to remo3e non=nati3e 3e.etation until the non=nati3e seed >ank is eGhausted5 
1urnin. would then >e conducted on an as=needed >asis5  &his will enhance eGistin. ha>itat and create
more suita>le ha>itat for endan.ered and nati3e species2 which are dependant on relati3ely open2 sand=
dune ha>itat5

&he first year the Ser3ice proposes to >urn three2 approGimately three acre sites on the Refu.e that are
dominated >y non=nati3e 3e.etation2 ha3e 3ery few nati3es2 and a few endan.ered species5  We will
esta>lish non=>urned control plots similar in 3e.etati3e composition to the >urn areas5  We will monitor
>oth control and non=control areas for species richness and percent co3er >efore and after the >urn5  We
will analyze >efore and after >urn data2 as well as compare control areas to >urned areas in order to
determine the response of non=nati3e 3e.etation to fire5  We will plant nati3e and endan.ered species in
these areas after the non=nati3e seed >ank has >een su>stantially diminished2 which may take up to three
years of >urnin.5  'f this method pro3es successful2 additional areas will >e >urned on a rotational >asis
and su>seDuently replanted with nati3e and endan.ered species5
We also propose to >urn #: eGperimental plots @C sD5 y5A with primrose and >uckwheat in order to test the
response of primrose and >uckwheat to fire5   &his will >e done throu.h the use of a >urn >oG in which we
can contain a small fire hot enou.h to scorch the eGistin. 3e.etation5  &en of the plots will ha3e one to
two primrose2 a few nati3es and many non=nati3es5  Fi3e of the plots will contain >uckwheat in order to
test the response of >uckwheat to fire5  We will esta>lish #: non=>urned control plots similar in 3e.etati3e
composition to the >urn areas and monitor these areas for species richness and percent co3er >efore and
after the >urn5  We will analyze >efore and after >urn data2 as well as compare control areas to >urned
areas in order to determine the response of non=nati3e and nati3e 3e.etation to fire5

&he Refu.e will monitor prescri>ed >urn plots >y recordin. en3ironmental factors and locatin. sites with
a %lo>al +ositionin. System5  We will monitor areas for nati3e and non=nati3e species richness and
percent co3er >efore and after the >urn in order to compare control areas to >urned areas2 as well as to
track annual pro.ress of the sites5  We will use a com>ination of line transects and fiGed plots to monitor
3e.etation5  We will monitor 3e.etation >oth in the middle of these >urn plots as well as toward the ed.e
of the >urn plot so that we may >e a>le to detect differences in the amount of non=nati3e 3e.etation
resproutin. from the residual seed source 3ersus the amount of non=nati3e 3e.etation encroachin. on the
>urn area from peripheral areas5

1urnin. would primarily >e conducted in May or June in order to achie3e two o>0ecti3es,  #A kill the
eGistin. non=nati3e plants and their seed headsL and !A eGhaust the non=nati3e seed >ank5  'n May4June2
the .rasses will >e dry enou.h to carry a hot fire that is reDuired to destroy the non=nati3e seed >ed and
the seed heads5  &he yellow=star thistle should >e under :T flower at this time5  &his is the optimum time
to >urn it >ecause the fire would destroy the thistle >efore it produces seed2 yet it will ha3e eGpended
enou.h ener.y that it should not re.row in that season5 1urnin. may take place at a less optimum time
dependin. on allowa>le >urn days2 howe3er2 any >urn from sprin. throu.h fall will help to reduce the
non=nati3e seed >ank5
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C5 'ncreased Weedin. *ffort Alternati3e

&his alternati3e would allow only for increased manual remo3al of eGotic 3e.etation and would preclude
prescri>ed >urnin. as a tool in any mana.ement5  Work crews would manually pull non=nati3e 3e.etation
e3ery year in order to create suita>le ha>itat for endan.ered species5 &he Refu.e would reDuire additional
full time staff in order to reduce non=nati3e 3e.etation throu.h manual methods5  7e.etation would >e
monitored usin. methods similar to that descri>ed in Alternati3e 15   

)5  %razin. Alternati3e

&his alternati3e would allow .razin.2 in addition to on.oin. weed control measures2 and would preclude
prescri>ed >urnin. as a tool in any mana.ement5  (i3estock would .raze selected areas on a rotational
schedule to remo3e non=nati3e 3e.etation5  7e.etation would >e monitored usin. methods similar to that
descri>ed in Alternati3e 15

*5  Hea3y *Duipment Alternati3e

&his alternati3e would allow for the use of mowin.2 diskin.2 and plowin. at the Refu.e to control non=
nati3e 3e.etation and would preclude prescri>ed >urnin. as a tool in any mana.ement5 Selected areas of
the Refu.e would >e mowed2 disked2 and4or plowed to remo3e non=nati3e 3e.etation5  7e.etation would
>e monitored usin. methods similar to that similar to that descri>ed in Alternati3e 15
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A5 1ack.round information

&he Refu.e is located alon. the southern shore of the lower San JoaDuin ri3er near the city of Antioch2
Contra Costa County2 California @Fi.5 #A5  &he Refu.e lies within an ecore.ion descri>ed >y 1ailey
@#<<:A as the Mediterranean )i3ision2 California )ry Steppe +ro3ince5  Historically2 the Antioch )unes
eGtended o3er two miles alon. the southern >ank of the San JoaDuin ri3er and reached hei.hts of ##C feet5 
&he ::=acre Refu.e was eGtensi3ely mined for sand in the past and su>seDuently ran.es in ele3ation from
" to :" feet5  &he Refu.e currently eGists as an isolated ha>itat2 surrounded >y industrial de3elopment5  

15 Climate

&he Antioch area has a modified Mediterranean climate with warm to hot dry summers and moist2 mild
winters5  Rainfall a3era.es #!5:E inches annually2 fallin. mainly durin. No3em>er=April5  &he a3era.e
annual temperature is ;#59 de.rees F with an a3era.e annual maGimum temperature of C? de.rees F and
an a3era.e annual minimum temperature of ?C de.rees F5  &he hottest recorded temperature is ##?
de.rees F2 and the lowest recorded temperature is #? de.rees F5  Winds in the summer come off the ri3er
from the west or northwest at an a3era.e of #"=!" mph5  

C5 Soils

Soils in the Refu.e are representati3e of the Oakley sands interlaced with allu3ial fan deposits5  &he
Sardis unit @#? acre eastern parcelA was mined down to a clay4peat su>strate for the most part and
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su>seDuently sand was replaced o3er many of these areas5  &he perimeter still consists of sandy loam
su>strate5  &he Stamm unit @?# acre western parcelA has a Ohard panO layer of 3aryin. thickness >ut
underneath this hard pan is sandy loam5  Sand was replaced o3er a small portion of the mined area of the
Stamm unit as well5 

)5 7e.etation4Wildlife

SiG main ha>itat types are found within the ::=acre Refu.e,   littoral2 riparian2 open sand dunes2
a>andoned 3ineyard2 distur>ed4mined areas and .rassland areas5  &he littoral zone contains a state listed
rare plant,  MasonJs lilaeopsis @(ilaeopsis masoniiA5  &he riparian area is characterized >y nati3e species
such as2 >ut not limited to2 coast li3e oak @Fuercus a.rifoliaA2 red willow @SaliG lae3i.ataA2 narrow=lea3ed
willow @SaliG eGi.uaA2 arroyo willow @SaliG lasiolepisA2 California toyon @Heteromeles ar>utifoliaA and
elder>erry @Sam>ucus meGicanaA5  &he open dune areas consist of primarily nati3e species includin.,
Antioch dunes e3enin. primrose2 Contra Costa wallflower2 >oth federally listed as endan.ered2 naked=
stemmed >uckwheat2 host plant for the endan.ered (an.eJs metalmark >utterfly2 tele.raph weed
@Heterotheca .randifloraA2 Senecio flaccidus 3ar5 dou.lasii2 deerweed @(otus scopariusA and many others
@see attachment A for complete list of plant speciesA5  'n the distur>ed2 .rassland2 and 3ineyard areas there
is an a>undance of non=nati3e species includin. rip=.ut >rome .rass2 yellow starthistle2 Russian thistle
@Salsola tra.usA2 as well as some nati3e species5  

&he Refu.e pro3ides important ha>itat for many types of wildlife includin., nestin. and mi.ratory >ird
species and the California le.less lizard @Aniella pulchra pulchraA5
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&he principal en3ironmental and socioeconomic effects are outlined in &a>le # and discussed in the
followin. teGt5

A5  No Action Alternati3e

&he no action alternati3e would result in non=nati3e 3e.etation  continuin. to inhi>it the sur3i3al of
endan.ered species at the Refu.e5  &he Antioch dunes e3enin. primrose would continue to decrease and
the currently sta>le populations of Contra Costa wallflower and naked=stemmed >uckwheat @host plant for
the (an.eIs metalmark >utterflyA could >e.in to decline5  As non=nati3e species encroach2 the potential for
a de3astatin. wildland fire increases5

'f additional non=nati3e 3e.etation control measures are not taken now2 the pro>lem will only >e
eGacer>ated2 non=nati3e species will increase2 and more freDuent and costly control measures could ha3e
to >e taken in order to halt the spread of non=nati3e species5  $nder the No Action alternati3e2 there is
hi.h potential that the Antioch dunes e3enin. primrose would >e eliminated from its historic ran.e5  &his
ina>ility of the Refu.e to pro3ide suita>le ha>itat for endan.ered species is inconsistent with the Refu.eJs
.oals and conflicts with Ser3ice .oals of reco3erin. endan.ered species5

15  +rescri>ed 1urnin. Alternati3e
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Cut firelines2 eGistin. roads2 and other control techniDues that will >e utilized to pre3ent escaped >urns
will pre3ent the escape of fire into areas where concentrations of endan.ered species occur5  &he selection
of2 and adherence to2 a proper prescription and careful coordination with the 1ay Area Air Fuality
Mana.ement )istrict2 the Contra Costa Fire )epartment2 Ser3ice *colo.ical Ser3ices Office2 and Ser3ice
Re.ional Fire Mana.ement Officer will .reatly limit the chance of an escaped >urn5  

For the first three years2 the lar.e >urn plot areas within the Refu.e will >e carefully selected to a3oid
endan.ered species5  Howe3er2 a few primrose2 wallflower2 and >uckwheat plants could >e within a >urn
area and would >e temporarily ad3ersely affected5  &he (an.eIs metalmark >utterfly may >e detrimentally
affected >y >urnin. its host plant2 naked stemmed >uckwheat5  &he small >urn plots will >e selected to
contain a few endan.ered species so that we can closely monitor their response to fire5  &hese species
would >e temporarily ad3ersely affected5   )urin. the first three years2 only >uckwheat that was hand
planted >y the Ser3ice approGimately fi3e years a.o and poor >utterfly production stands will >e >urned5 
A Section C consultation has >een reDuested5

+roposed >urn areas will >e thorou.hly sur3eyed for any nati3e >ird nests prior to >urnin.5  'f any nests
are found2 these areas will not >e >urned5

On a lon.=term scale2 endan.ered and other nati3e species will >enefit from the remo3al of eGotic species5 
Also2 ha>itats2 includin. desi.nated critical ha>itat for the primrose and wallflower2 will >e enhanced5  'f
>urnin. non=nati3e 3e.etation pro3es successful at restorin. nati3e and endan.ered species ha>itat2
further lar.e plots and small eGperimental plots will >e selected for >urnin.5  'f endan.ered species
respond fa3ora>ly to >urnin. methods2 areas will >e >urned on a continual2 rotational >asis5  Hi.h
>utterfly producin. stands and areas with hi.h density of endan.ered and nati3e species will not >e
selected for >urnin. methods of 3e.etation control5  &hese sensiti3e areas will continue to >e maintained
throu.h hand=weedin. efforts5

+rescri>ed >urnin. will entail some economic costs to the Ser3iceL howe3er2 this is considered the most
cost effecti3e method to remo3e lar.e areas of eGotic 3e.etation5  &he aesthetic Duality @scenery and odorA
of the Antioch area will >e temporarily altered >ecause of smoke from the fire5  Howe3er2 prescri>ed
>urnin. will .reatly miti.ate potential future ne.ati3e impacts resultin. from wildland fires >y reducin. a
thick fuel layer5  

C5  'ncreased Weedin. *ffort Alternati3e

'n some locations2 this alternati3e would remo3e non=nati3e 3e.etation and produce desired results5 
*ndan.ered species2 species of special concern2 critical wildlife ha>itat2 species di3ersity4a>undance2 and
non=.ame species would all >e positi3ely affected >y increased manual remo3al of non=nati3e 3e.etation5 

Howe3er2 this would not fully sol3e the pro>lems >ecause manual remo3al of non=nati3e 3e.etation
would reDuire a lon. period of time due to the lar.e size of areas that need to >e weeded and does not
remo3e the non=nati3e seed >ank5  )urin. this period2 the Antioch )unes e3enin. primrose could
continue to decline and other currently sta>le species could >e.in to decline5 

&he Refu.e would reDuire two to three additional full time staff mem>ers to assist with non=nati3e
3e.etation remo3al5  &his would reDuire su>stantial additional fundin.5 
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)5  %razin. Alternati3e

*ndan.ered species2 species of special concern2 critical wildlife ha>itat2 species di3ersity4a>undance2 and
non=.ame species may >e positi3ely affected >y cattle .razin. due to the decrease in non=nati3e species5 
Howe3er2 this method would not effecti3ely remo3e the non=nati3e seed >ank which may detrimentally
affect endan.ered species5  Additionally2 if cattle escaped fenced areas they could cause 3ehicular
hi.hway accidents5  

't would >e difficult to contain cattle in areas de3oid of endan.ered species5  'f cattle escaped from fenced
areas they could se3erely detrimentally impact endan.ered and other nati3e species at the Refu.e >y
tramplin. them or directly consumin. them5  Since the only source of water for the cattle is the ri3er2 this
alternati3e could result in detrimental impacts to the MasonJs lilaeopsis2 which .rows in the littoral zone5

1ecause of the need to closely mana.e cattle rotations and the poor Duality of fora.e2 it would >e difficult
to find a rancher willin. to meet these strin.ent reDuirements for such a small area5  %razin. would
reDuire funds for the purchase and maintenance of fencin.2 and potentially for a contract with a cattle
operator5  &he Refu.e would reDuire additional full time staff mem>ers to mana.e the .razin. pro.ram5 

*5  Hea3y *Duipment Alternati3e

*ndan.ered species2 species of special concern2 critical wildlife ha>itat2 species di3ersity4a>undance2 and
non=.ame species would all >e positi3ely affected >y increased remo3al of non=nati3e 3e.etation5 
*ndan.ered species and species of special concern will >e detrimentally affected if they are within a work
site5  Sites would >e selected to minimize impacts to these species5  
Hea3y eDuipment could not effecti3ely remo3e the non=nati3e seed >ank which may detrimentally affect
endan.ered species5
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All Refu.e prescri>ed >urns would >e conducted under the restrictions imposed >y the 1ay Area Air
Fuality Mana.ement )istrict2 the Contra Costa County F+)2 Fish and Wildlife Ser3ice *colo.ical
Ser3ices Office2 and the mandates of a Ser3ice Re.ional Fire Mana.ement Officer from preappro3ed
plans >y re.ional and on site >iolo.ists2 to minimize any potential for ne.ati3e impacts5  &he followin.
ecolo.ists were consulted in order to determine the optimum type and timin. of the >urn in order to
eliminate eGotic 3e.etation while enhancin. endan.ered species ha>itat,  Joseph )i&omaso @$ni3ersity of
California2 )a3isA2 John Rusmore @$C )a3isA2 John Randall @$C )a3isA2 1ruce +a3lik @Mills Colle.eA
and Martha Hastin.s @California )epartment of +arks and Recreation5

+repared >y,  *rin FernUndez
&itle,  Wildlife 1iolo.ist
)uty Station,  San Francisco 1ay National Wildlife Refu.e CompleG

Contri>utors, Har3ey Hill2 )eputy +ro0ect (eader
San Francisco 1ay National Wildlife Refu.e CompleG

Mar.aret /olar2 +ro0ect (eader
San Francisco 1ay National Wildlife Refu.e CompleG

   Ro.er Won.2 Fire Mana.ement Officer
San (uis National Wildlife Refu.e CompleG

1etsy Radtke2 Refu.e Mana.er
San Francisco 1ay National Wildlife Refu.e
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1ased on the analysis contained in this document2 ' find that implementation of the proposed action is
compati>le with the ma0or purposes for which the Refu.e was esta>lished5  Alternati3e * @prescri>ed
>urnin. and the use hea3y eDuipmentA will impro3e ha>itat for endan.ered species and other wildlife in a
cost effecti3e manner5  &herefore2 Alternati3e * is the preferred alternati3e5  't would not constitute an
action si.nificantly affectin. the Duality of the human en3ironment and therefore2 ' recommend that a
Findin. of No Si.nificant 'mpact @FONS'A >e prepared5     

V
Actin. +ro0ect (eader

;4?4<C
        )ate

V
Associate Mana.er

;4#E4<C
)ate

V Ori.inal si.natures on file at the )on *dwards San Francisco 1ay NWR
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%reen2 J5A5 #<<:5 &hree reproducti3e ecolo.y studies in the narrow endemic Oenothera deltoides ssp5
howellii @Ona.raceaeA5  M5A5 &hesis2 Claremont %raduate School5

1ailey2 R5%5 #<<:5  )escription of the ecore.ions of the $nited States5  $S)A Forest Ser3ice5 #"9 pp5   
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Attachment A
)*+AR&M*N& OF &H* 'N&*R'OR
$5S5 F'SH AN) W'()('F* S*R7'C*

Re.ion #2 +ortland2 Ore.on

F'N)'N% OF NO S'%N'F'CAN& 'M+AC&

Final *n3ironmental Assessment
for

+rescri>ed 1urnin. of )une Areas on 
Antioch )unes National Wildlife Refu.e

Contra Costa County2 California
+5O5 1oG :!?

Newark2 California <?:;"

&he $5S5 Fish and Wildlife Ser3ice has prepared an *n3ironmental Assessment to e3aluate the effects
associated with prescri>ed >urnin. on the Antioch )unes NWR5

&he $5S5 Fish and Wildlife Ser3ice proposes to conduct an on .oin. pro.ram of prescri>ed >urnin. with
a >ack up of hea3y eDuipment use to restore dune ha>itat for endan.ered and other nati3e species5 
+rescri>ed >urns may >e utilized throu.hout parts of the Refu.e and will result in a si.nificant decrease in
the amount of non=nati3e 3e.etation as well as an increase in nati3e and endan.ered species with
minimum costs economically and en3ironmentally5  &he effects of >urnin. on endan.ered and nati3e
species will >e closely monitored5  'f >urnin. pro3es >eneficial2 it will >e continued on an on .oin.
rotational >asis5  'f the window of opportunity to >urn is missed in any .i3en year2 hea3y eDuipment will
>e used as a >ack=up means to remo3e non=nati3e 3e.etation as descri>ed in Alternati3e *5

-H:'2Y3Y'(B<H'J@G'!B>G>BA:'3:9TBE:'HJ<'J@J>DZ:G'J'@P?F:9'CA'J>=:9@J=BT:<'=C'=H:'O9COC<J>['B@E>PGB@I
=H:'AC>>CSB@IX

AA No Action
1A +rescri>ed 1urnin. @+referred Alternati3eA
CA 'ncreased Weedin. *ffort
)A Cattle %razin.
*A Hea3y *Duipment $se 

-H:'O9:A:99:G'J>=:9@J=BT:'SJ<'<:>:E=:G'CT:9'=H:'C=H:9'J>=:9@J=BT:<'F:EJP<:X

+rescri>ed >urnin. is the most effecti3e method to remo3e lar.e amounts of non=nati3e 3e.etation and the
non=nati3e seed >ank5  Other alternati3es e3aluated would not >e effecti3e in remo3in. the seed>ank5  't is
the most cost effecti3e alternati3e and has minimal en3ironmental and socioeconomic impacts5  
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Study of the en3ironmental effects of the proposal has shown that the preferred alternati3e could impact
some indi3idual plants of the Antioch dunes e3enin. primrose2 Contra Costa wallflower2 and the naked
stemmed >uckwheat @host plant to the (an.eIs metalmark >utterflyA5  Howe3er2 the lon.=term effects will
>e >eneficial to these species >ecause a si.nificant amount of non=nati3e 3e.etation will >e remo3ed
which will decrease competition >etween these species5

&he aesthetic Duality @scenery and odorA of the Antioch area will >e temporarily altered >ecause of smoke
from the fire5  *scaped fire could threaten endan.ered species and their ha>itat2 pri3ate property2 and
pu>lic safety5

+:J<P9:<'=C'?B=BIJ=:'J@GKC9'?B@B?BZ:'JGT:9<:':AA:E=<'HJT:'F::@'B@EC9OC9J=:G'B@=C'=H:'O9COC<J>Y'
-H:<:'?:J<P9:'B@E>PG:X

Measures to miti.ate and4or minimize ad3erse effects ha3e >een incorporated into the proposal5  &hese
measures include, #A close coordination with the Ser3ice Re.ional Fire Mana.ement Officer2 Contra
Costa County F+)2 1ay Area Air Fuality Mana.ement )istrict2 and the Ser3ice *colo.ical Ser3ices
OfficeL !A selection of a proper >urn prescription and cessation of >urn acti3ities when conditions eGceed
predetermined prescription le3elsL EA the utilization of fire>reaks @cut line2 eGistin. roadsA around >urn
units to minimize any potential for wildland fire5

+rescri>ed >urnin. will .reatly miti.ate potential future ne.ati3e impacts resultin. from wildland fires >y
reducin. a thick fuel layer

-H:'O9COC<J>'B<'@C=':\O:E=:G'=C'HJT:'J@D'<BI@BABEJ@=':AA:E=<'C@'=H:'UPJ>B=D'CA'=H:'HP?J@
:@TB9C@?:@='F:EJP<:X

&he action would ha3e a >eneficial effect on endan.ered and nati3e species and their ha>itat on a lon.=
term scale5  &he action would not de.rade ha>itats2 water2 or air Duality2 and would not disrupt or conflict
with any land use2 social2 cultural or economic factors5  

+u>lic A3aila>ility

A pu>lic notice was ad3ertised in two newspapers2 the Antioch (ed.er and the Contra Costa &imes2 for
three days to notify the pu>lic of the a3aila>ility of the )raft *n3ironmental Assessment and the E" day
comment period5  

)urin. a E" day comment period2 the draft *n3ironmental Assessment was sent to the California State
Clearin. House2 +acific %as H *lectric2 Santa Fe Rail Road2 City of Antioch +u>lic Works2 Contra Costa
County F+)2 and %5+5 %ypsum5  &heir comments were considered in the formation of the final
*n3ironmental Assessment5  
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)etermination

1ased on re3iew and e3aluation of the information contained in the *n3ironmental Assessment2 the $5S5
Fish and Wildlife Ser3ice has determined that the proposed acti3ity is not a ma0or Federal action which
would si.nificantly affect the Duality of the human en3ironment within the meanin. of Section #"! @!A@cA
of the National *n3ironmental +olicy Act of #<;<5  Accordin.ly2 the preparation of an *n3ironmental
'mpact Statement on the proposed action is not reDuired5  

'ssued in +ortland2 Ore.on2 June #E2 #<<C

V
Re.ional )irector

                                                  ;4#E4<C
)ate

V Ori.inal si.natures on file at the )on *dwards San Francisco 1ay NWR
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Fe>ruary !"2 #<<C

M*MORAN)$M

&o, Field Super3isor2 *colo.ical Ser3ices2 Sacramento2 CA

From,  Refu.e Mana.er2 San Francisco 1ay NWR CompleG S5F52 CA

Su>0ect, Re3iew of the 'ntra=Ser3ice Section C *3aluation Form for prescri>ed >urnin. 
at Antioch )unes NWR

We are proposin. to conduct prescri>ed >urnin. and mowin.4diskin.4plowin. at Antioch )unes
NWR to control non=nati3e 3e.etation and enhance endan.ered species ha>itat5  All pertinent
information related to endan.ered species is contained in this document5  &he Final +rescri>ed
Fire +lan2 which addresses the technical aspects and human safety issues of prescri>ed >urnin.
will follow later5    

'f you ha3e any Duestions re.ardin. this acti3ity or its impacts2 please contact *rin FernUndez of
my staff at @:#"A C<!="!!!5

Mar.aret &5 /olar
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'N&RA=S*R7'C* S*C&'ON C *7A($A&'ON FORM
CONS$(&A&'ON4CONF*R*NC*4CONC$RR*NC*

Ori.inatin. +erson,  *rin FernUndez2 Wildlife 1iolo.ist

)ate,  Fe>ruary !"2 #<<C

'5  Re.ion,  #

''5  $5S5 Fish and Wildlife Ser3ice @Ser3iceA Acti3ity,

+rescri>ed >urnin. and mowin.4diskin.4plowin. at the Antioch )unes National Wildlife Refu.e
to control non=nati3e plant species and enhance ha>itat for three endan.ered species2 the Antioch
)unes e3enin.=primrose2 Contra Costa wallflower2 and the (an.eIs metalmark >utterfly5

'''5  A5  (isted Species which may >e affected >y the action,

Antioch )unes e3enin.=primrose @2&,+%"&'#(1&/%+01&-(ssp5("+3&//00A
Contra Costa wallflower @4'5-06.6(7#$0%#%.6(3ar:(#,8.-%#%.6A
(an.eIs metalmark >utterfly @9$+1&60#(6+'6+ ssp5 /#,8&0A

      15  +roposed Species which may >e affected >y the action,

None

      C5  Cate.ory # Candidate Species which may >e affected >y the action,

None

'75  %eo.raphic Area4Action,

+rescri>ed >urnin. and mowin.4diskin.4plowin. at the Antioch )unes NWR >y the San
Francisco 1ay NWRC and the San (uis NWRC staff and fire crews to control non=nati3e
3e.etation5

75  (ocation,

Sardis and Stamm units of the Antioch )unes NWR2 Contra Costa County @See attached mapA5  

7'5  Action O>0ecti3es,
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&he ::=acre Antioch )unes National Wildlife Refu.e @Refu.eA was esta>lished to protect a
uniDue ri3erine dune ecosystem2 which in addition to ad0acent +acific %as and *lectric land2
support the last natural populations of three endemic endan.ered species2 the Antioch )unes
e3enin.=primrose @2&,+%"&'#(1&/%+01&- ssp5 "+3&//00A2 Contra Costa wallflower @4'5-06.6
7#$0%#%.6 3ar5 #,8.-%#%.6A2 and the (an.eIs metalmark >utterfly @9$+1&60#(6+'6+ ssp5 /#,8&0A5
Historically2 many factors ha3e contri>uted to the decline of these species2 includin. human
de3elopment and sand minin. of the dunes5  Currently2 howe3er2 the primary threat to these
species is the encroachment of non=nati3e 3e.etation such as rip=.ut >rome .rass @;'+6.-
10#,1'.-A and yellow starthistle @!&,%#.'&#(-+/-%0%0#/0-A5

Fish and Wildlife Ser3ice staff acti3ely mana.es these endan.ered species >y conductin. annual
population sur3eys and throu.h ha>itat restoration5  Mana.ement tools include the *Gotic
7e.etation Mana.ement +ro.ram2 which currently includes hand pullin. and her>icide treatment
of non=nati3es5  )espite our mana.ement efforts2 non=nati3e plant species continue to
outcompete with nati3e species2 such as the primrose5  

+rimrose num>ers ha3e decreased su>stantially in recent years5  &here were :29"" mature
primrose in #<9?2 and only <;E mature primrose in #<<;2 a decrease of 9ET5  +rimrose appears
particularly 3ulnera>le to eGotic 3e.etation encroachment5  %reen @#<<:A in her thesis2 &HR**
R*+RO)$C&'7* *CO(O%8 S&$)'*S 'N &H* NARROW *N)*M'C O*NO&H*RA
)*(&O')*S SS+5 HOW*((''2 found no primrose seedlin.s around mature primrose that were
surrounded >y weed species2 yet seedlin.s were found around  ?"T of mature primrose that were
not surrounded >y weed species5

'n order to restore endan.ered and nati3e species ha>itat2 the Ser3ice must impro3e and eGpand
upon our current eGotic 3e.etation mana.ement techniDues5  After consultin. with ecolo.ists2
includin. Joseph )i&omaso @$ni3ersity of California2 )a3isA2 John Rusmore @$C )a3isA2 John
Randall @$C )a3isA2 1ruce +a3lik @Mills Colle.eA and Martha Hastin.s @California )epartment
of +arks and RecreationA2 it appears that prescri>ed >urnin. and mowin.4diskin.4plowin. may
enhance ha>itat restoration at the Refu.e and create more suita>le ha>itat for endan.ered and
nati3e species2 which are dependant on the historic open2 sand=dune en3ironment5  1urnin. and
mowin.4diskin.4plowin. will remo3e non=nati3e 3e.etation2 and may su>seDuently decrease
competition >etween endan.ered and eGotic species5  &his may pro3e to >e an effecti3e method
to sta>ilize and increase populations of endan.ered species5

Selected dune sites of mana.ea>le size would >e >urned under predetermined conditions2 e3ery
year or e3ery other year2 in order to remo3e non=nati3e 3e.etation until the non=nati3e seed >ank
is eGhausted5  1urnin. would then >e conducted on an as=needed >asis5  &he first year the
Ser3ice proposes to >urn three2 approGimately three acre sites on the Refu.e that are dominated
>y non=nati3e 3e.etation2 ha3e 3ery few nati3es2 and no endan.ered species5  We will esta>lish
non=>urned control plots similar in 3e.etati3e composition to the >urn areas5  We will monitor
>oth control and non=control areas for species richness and percent co3er >efore and after the
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>urn5  We will analyze >efore and after >urn data2 as well as compare control areas to >urned
areas in order to determine the response of non=nati3e 3e.etation to fire5  We will plant nati3e
and endan.ered species in these areas after the non=nati3e seed >ank has >een su>stantially
diminished2 which may take up to three years of >urnin.5  'f this 

method pro3es successful2 further areas will >e >urned on a rotational >asis and su>seDuentially
replanted with nati3e and endan.ered species5

We also propose to >urn #: eGperimental plots @C sD5 y5A with primrose and >uckwheat in order
to test the response of primrose and >uckwheat to fire5   &his will >e done throu.h the use of a
>urn >oG in which we can contain a small fire hot enou.h to scorch the eGistin. 3e.etation5  &en
of the plots will ha3e one to two primrose2 a few nati3es and many non=nati3es5  Fi3e of the plots
will contain >uckwheat in order to test the response of >uckwheat to fire5  We will esta>lish #:
non=>urned control plots similar in 3e.etati3e composition to the >urn areas and monitor these
areas for species richness and percent co3er >efore and after the >urn5  We will analyze >efore
and after >urn data2 as well as compare control areas to >urned areas in order to determine the
response of non=nati3e and nati3e 3e.etation to fire5

&he Refu.e will monitor prescri>ed >urn plots >y recordin. en3ironmental factors and locatin.
sites with a %lo>al +ositionin. System5  We will monitor areas for nati3e and non=nati3e species
richness and percent co3er >efore and after the >urn in order to compare control areas to >urned
areas2 as well as to track annual pro.ress of the sites5  We will use a com>ination of line transects
and fiGed plots to monitor 3e.etation5  We will monitor 3e.etation >oth in the middle of these
>urn plots as well as toward the ed.e of the >urn plot so that we may >e a>le to detect
differences in the amount of non=nati3e 3e.etation resproutin. from the residual seed source
3ersus the amount of non=nati3e 3e.etation encroachin. on the >urn area from peripheral areas5

1urnin. would >e ideally conducted in May or June in order to achie3e two primary o>0ecti3es, 
kill the eGistin. non=nati3e plants and their seed heads and eGhaust the non=nati3e seed >ank5  'n
May4June2 the .rasses will >e dry enou.h to carry a hot fire which is reDuired to destroy the non=
nati3e seed >ed and the seed heads5  &he yellow=star thistle should >e under :T flower at this
time5  &his is the optimum time to >urn it >ecause the fire would destroy the thistle >efore it
produces seed yet it will ha3e eGpended enou.h ener.y that it should not re.row in that season5 
1urnin. may take place at a less optimum time dependin. on allowa>le >urn days2 howe3er2 any
>urn from Sprin. throu.h Fall will help to reduce the non=nati3e seed >ank5  

All Refu.e prescri>ed >urns would >e conducted under the restrictions imposed >y the 1ay Area
Air Fuality Mana.ement )istrict2 the Contra Costa Fire )epartment2 and the mandates of a FWS
Re.ional Fire Mana.ement Officer from pre=appro3ed plans >y re.ional and on site >iolo.ists2
to minimize any potential for ne.ati3e impacts5
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&he preferred method of non=nati3e 3e.etation remo3al is >urnin. >ecause it reduces the non=
nati3e seed >ank at a faster rate than mowin.5  Howe3er2 if we miss the accepta>le >urn window
in any .i3en year we will utilize mowin.4diskin.4plowin. methods in order to control non=nati3e
3e.etation5  &his will at least remo3e the non=nati3e 3e.etation and pre3ent it from addin.
further to the non=nati3e seed >ank in that year5  Mowin.4diskin.4plowin. would >e conducted
and monitored in the same method as would >urnin.5  

7''5  'mpacts of Action,

+rescri>ed >urnin. would ad3ersely affect endan.ered species if the fire escapes a treatment
area5  Cut firelines and eGistin. roads will >e utilized to pre3ent escaped >urns5  &he selection of2
and adherence to2 a proper prescription and careful coordination with the 1ay Area Air Fuality
Mana.ement )istrict2 the Contra Costa Fire )epartment2 and FWS Re.ional Fire Mana.ement
Officer can .reatly limit these threats5

For the first three years2 the lar.e >urn plot areas within the Refu.e will >e carefully selected to
a3oid endan.ered species5  Howe3er2 a few primrose2 wallflower2 and >uckwheat plants could >e
within a >urn area and would >e temporarily ad3ersely affected5  &he (an.eIs metalmark
>utterfly may >e detrimentally affected >y >urnin. its host plant2 naked stemmed >uckwheat5 
&he small >urn plots will >e selected to contain a few endan.ered species so that we can closely
monitor their response to fire5  &hese species would >e temporarily ad3ersely affected5   For the
first three years2 only >uckwheat2 hand planted >y the Ser3ice approGimately fi3e years a.o and
poor >utterfly production stands2 will >e >urned5

On a lon.=term scale2 endan.ered and other nati3e species will >enefit from the remo3al of
eGotic species5  Also2 ha>itats2 includin. desi.nated critical ha>itat for the primrose and
wallflower2 will >e enhanced5  'f >urnin. and mowin.4diskin.4plowin. methods of non=nati3e
3e.etation control pro3e successful at restorin. nati3e and endan.ered species ha>itat2  further
lar.e plots and smaller eGperimental plots will >e selected for >urnin.5  'f endan.ered species
respond fa3ora>ly to >urnin. and mowin.4diskin.4plowin. methods2 areas will >e >urned on a
continual2 rotational >asis5  Hi.h >utterfly producin. stands and areas with hi.h density of
endan.ered and nati3e species will not >e selected for >urnin. or mowin. methods of 3e.etation
control5  &hese sensiti3e areas will continue to >e maintained throu.h hand=weedin. efforts5  

Species of special concern that may >e affected include, California le.less lizard @9,0&//#
$./7"'#($./7"'#A2 MiddlekaufIs /atydid @I10+-%#%.-(6011/&J#.>>0A2 Antioch Ro>>er Fly @!+$".'#
".'10A2 Antioch 7espid Wasp @K07'+15,#'.1(#'&,07+/.-A2 Antioch &iphiid Wasp @K5'6.-./#
$#70>07#A2 Antioch Sphecid Wasp @L"0/#,%".-(,#-#/0-A2 8ellow=>anded Andrenid Wasp @L&'10%#
"0'%07&$-(/.%&+70,7%#A2 Antioch Andrenid 1ee @L&'10%#(-70%./#(#,%0+7"&,-0-A2 and all nati3e >ird
species5  &he Ser3ice is currently monitorin. the area to determine if these species occur at the
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Refu.e5  'f any le.less lizards are found in a proposed >urn site2 fire >reaks will >e cut around
the area in order to protect the lizards5  &he Ser3ice has not recently found any of the a>o3e
insect species at the Refu.e2 some may >e eGtinct5  +roposed >urn areas will >e thorou.hly
sur3eyed for any nati3e >ird nests prior to >urnin.5  'f any nests are found2 these areas will not >e
>urned5

&he aesthetic Duality @scenery and odorA of the Antioch area will >e temporarily altered >ecause
of smoke from the fire5  Howe3er2 prescri>ed >urnin. will .reatly miti.ate potential future
ne.ati3e impacts resultin. from wildland fires5  

Mowin.4diskin.4plowin. methods of non=nati3e 3e.etation control has less inherent dan.er than
prescri>ed >urnin. >ecause there is little risk of mowin. outside of plot >oundaries5 
Additionally aesthetic Duality of the Antioch area will not >e altered5  *Gcludin. these two
reduced impacts of mowin.4diskin.4plowin. methods2 the effects to species will >e similar to the
impacts induced >y >urnin.5  &he same precautions to protect nati3e species will >e used with
mowin.4diskin.4plowin. methods as with >urnin. methods5    
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7'''5  *ffect )etermination and Response ReDuested,

A5  (isted Species,

)etermination Response ReDuested

  will not affect       concurrence
  >eneficial affect       concurrence
  is not likely to ad3ersely affect      formal consultation 
 is likely to ad3ersely affect       formal consultation 

15  +roposed Species,

None
C5 Cate.ory # Species,

None
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'ntra=Ser3ice Section C *3aluation Form for Re.ion #

'nitiatin.                                                                                V    )ate   E4:4<C
Officer

W 6  X  Concur      @mark oneA          W   X )o not concur

Comments,

*S
Field Office                                                                               V   )ate ;4##4<C
Super3isor

W 6  X Concur      @mark oneA         W    X )o not concur

Comments,

V Ori.inal si.natures on file at )on *dwards San Francisco 1ay NWC
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)ecem>er !<2 #<<9

M*MORAN)$M

&o, Field Super3isor2 Sacramento Fish and Widlife Office
Attn, )a3id Wri.ht

From,  Refu.e CompleG Mana.er2 San Francisco 1ay NWR CompleG

Su>0ect, Ammendment to the 'ntra=Ser3ice Section C for prescri>ed >urnin. 
at Antioch )unes NWR

'n #<<C2 your office issued a findin. of Knot likely to ad3ersely affectM in an 'ntra=Ser3ice
Section C Consultation on the use of prescri>ed >urnin.2 mowin.2 discin.2 and plowin. to
control non=nati3e plant species at the Antioch )unes NWR @^;^;_];(;]`A
We propose to amend the Section C Consultation >y >urnin. three additional areas @see attached
mapA5  &wo areas are located in the Kold 3ineyardM section of the Stamm $nit5  One area does not 
not contain any Contra Costa Wallflower or Antioch )unes *3enin.=primrose5  't does howe3er2
contain Naked=stemmed >uckwheat2 host plant to the endan.ered (an.eJs Metalmark 1utterfly5 
&hese areas do support a relati3ely small num>er of (an.eJs @see attached data sheet for #<<C
and #<<9 counts of these areasA5  &his >uckwheat was all planted >y Refu.e staff5  &he
>uckwheat2 howe3er2 is >ein. outcompeted >y non=nati3e 3e.etation includin. 3etch2 yellow
starthistle2 and rip=.ut >rome .rass5  &he area >ecame eGtremely dense with non=nati3e
3e.etation this past season @<9A due to lar.e amounts of rainfall and now poses a lar.e fire threat
due to the accumulation of dry >iomass5  We propose to >urn this area for two purposes2 #A to
decrease the amount of accumulated >iomass to decrease the threat of unplanned fire into
ad0acent areas that support hi.h densities of >utterflies2 and !A to reduce the amount of non=
nati3e 3e.etation and seed source to restore the area to a nati3e community5  Althou.h any
(an.eJs that are on the >uckwheat would most likely >e killed2 the >uckwheat itself has a hi.h
rate of sur3i3orship and re.eneration after >ein. >urned as documented from our pre3ious
prescri>ed >urnin. eGperiments5  

&he second area has a small amount of naked stemmed >uckwheat and primrose5

&he third area has no >uckwheat and some planted primrose and wallflower5  &hese endan.ered
plants were planted >y the Refu.e in #<<C5  +rimrose ha3e responded positi3ely to prescri>ed
>urnin.5

We will follow all &erms and Conditions of the 1iolo.ical Opinion #=#=<C=F=C:5   
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For your information2 we plan to do a comprehensi3e Section C Consultation on 3e.etation
mana.ement once the Comprehensi3e Conser3ation +lan @CC+A for Antioch )unes is completed5 
We are currently workin. on the CC+ with the Sacramento +lannin. Office and plan to ha3e this
completed >y F8 !"""5  +lease contact *rin FernUndez of my staff at @:#"A C<!="!!! if you ha3e
any Duestions a>out this amendment5  &hank you 3ery much for your assistance5 
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%..*&$"5'*X 3%+.#* 42)& .#%&

Refu.e or Station, San Francisco 1ay NWR CompleG                                               

$nit , Antioch )unes NWR  ##;?;           )ate,

+repared 1y,                                  )ate,
                    Ro.er +5 Won.    

                   +rescri>ed Fire 1urn 1oss

Re3iewed 1y,                                  )ate,
          A)R Assistant Refu.e Mana.er 

&he appro3ed +rescri>ed Fire +lan constitutes the authority to >urn2 pendin. appro3al of Section C
Consultations2 *n3ironmental Assessments2 or other reDuired documents5  No one has the authority to
>urn without an appro3ed plan or in a manner not in compliance with the appro3ed plan5  +rescri>ed
>urnin. conditions esta>lished in the plan are firm limits5  Actions taken in compliance with the appro3ed
+rescri>ed Fire +lan will >e fully supported2 >ut personnel will >e held accounta>le for actions taken
which are not in compliance with the appro3ed plan5

Appro3ed 1y,                                  )ate,
                        Mar.aret /olar
             +ro0ect (eader
             San Francisco 1ay4)on *dwards NWR
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                    +R*SCR'1*) F'R* +(AN

Refu.e, San Francisco 1ay NWR CompleG       Refu.e 1urn Num>er, 

Su> Station, Antioch )unes NWR                   Fire Num>er,             
Name of Areas, Stamm $nit        

&otal Acres &o 1e 1urned, ## acres di3ided into ! units to >e >urned o3er one day                      
(e.al )escription,    Stamm $nit

                      &5!NL R5!*2 Section #9
                      (at5 E9 "#I2 (on.5 #!# ?9I

's a Section C Consultation >ein. forwarded to Fish and Wildlife *nhancement for re3iewR  8es No
@circleA5 4BC>CIBEJ>'/OB@BC@'GJ=:G'8P@:'^^['^__]

@+a.e ! of this +F+ should >e a refu.e >ase map showin. the location of the >urn on Fish and Wildlife
Ser3ice land5A

&he +rescri>ed Fire 1urn 1oss4Specialist must participate in the de3elopment of this plan5

           '5  %*N*RA( )*SCR'+&'ON OF 1$RN $N'&

+hysical Features and 7e.etation Co3er &ypes

1urn $nit #1 == Stamm $nit = Hardpan  @? acresA,
+redominantly annual .rasses interspersed with 8S& and >ush lupin KskeletonsM from
pre3ious yearJs prescri>ed >urn5 *le3ation approGimately #:=!" feet5 +rimarily flat
topo.raphy with some sli.ht hummocks and ele3ational chan.es5
Sandy soils5 &his unit was >urned in June #<<<5

1urn $nit !A == Stamm $nit = Old 7ineyard @C acresA,
    +redominantly annual .rasses interspersed with 8S& and non=nati3e 3etch5 *le3ation and

soils same as a>o3e5 &his unit was >urned in June #<<C2 #<<92 #<<<5
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Map of 1urn $nits
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+rimary Resource O>0ecti3es of $nit

= *liminate non=nati3e 3e.etation and reduce seed >ed of non=nati3e for>s @8S&2 3etch etc5A5

= +repare the units for transplantin. endan.ered plants >y eGposin. the sandy soil su>strate and
reducin. competition5

O>0ecti3es of Fire

#A 1lacken at least 9"T of o3erall unit5

!A Consume at least C"T of standin. 3e.etation5

EA Remo3e at least 9"T of accumulated litter in >urned areas5

Accepta>le Ran.e of Results

#A 9"T = #""T >lack acrea.e

!A 9"T = #""T consumption of standin. 3e.etation5

EA 9"T = #""T litter remo3al in area >urned5

''5  +R*=1$RN MON'&OR'N%

 Hardpan 

7e.etation &ype Acres T F1+S Fuel Model

annual .rasses C" #
star thistle !" E
>ush lupine : E
3etch : #  
         &otal        ?        #"" #4E                 

Old 7ineyard

3etch C" #
annual .rases #" #
star thistle !" E

&otal  C #"" #4E

                    '''5    +(ANN'N% AN) AC&'ONS
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CompleGity Analysis Results,

R'S/ == MO)*RA&* @due to ur>an interface and near>y smoke receptorsA

Site preparation

$nit #1 == Stamm $nit = Hardpan 

&he south >oundary of this unit is an unimpro3ed road that that will >e opened up5 )ozer line will >e
constructed alon. the east >oundary of the unit leadin. down to the San JoaDuin Ri3er5 &he north
>oundary will >e the San JoaDuin Ri3er5 &he west >oundary will >e the fenceline of Fulton Shipyard
Road5 A handcrew will lop and scatter any woody 3e.etation .reater than ! feet in hei.ht for distance of
fi3e feet from the east line55

$nit !A == Stamm $nit = Old 7ineyard

A dozer line @#":" feetA will >e constructed on the north side of this unit5 A parkin. lot @%eor.ia +acific
%ypsum plantA and chain link fence >orders the east flank5 &he south flank runs alon. the Santa Fe
Railroad line5 No site preparation is needed in that location5 &he >oundary ad0acent to the west line is a
chain link fence separatin. the refu.e from a >orrow pit5 A .ate in the fence will pro3ide access for
en.ines and eDuipment5

Weather information reDuired

No RAWS facilities are located in the area5  &he closest RAWS is located at Mount )ia>lo5 )ata
collected from that site is of little 3alue since Mount )ia>lo well a>o3e sea le3el of the >urn site5
&herefore all site specific weather data must >e collected manually >y a trained weather o>ser3er e3ery
hour5 &he 1urn 1oss will ensure weather data will >e taken e3ery hour while conductin. the >urn5 Spot
weather forecast from Sacramento Fire Weather Office @NWSA will >e reDuested thru Contra Costa
County Fire )epartment in Antioch5 &he >attalion headDuarters is located approGimately C miles from the
>urn site5  Spot weather forecasts can >e recei3ed on their FA6 machine5
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'nsert compleGity Analysis
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Safety considerations and protection of sensiti3e features

$nit #1 == Stamm $nit = Hardpan5
&he Refu.e is closed to pu>lic entry at all times5  &he Refu.e parkin. lot @SW cornerA will ser3e as a
safety zone5 &he access road will >e cleared of 3e.etation to ser3e as an escape route to the safety zone5 
&he San JoaDuin Ri3er to the north will also act as a safety zone5 A) Refu.e Mana.er  will >e
responsi>le for contactin. the City of Antioch +u>lic Works @:#"=CC<=;<;CA the day >efore the >urn and
notify them of increased acti3ity alon. Fulton Shipyard Road5 A) Refu.e Mana.er will contact ad0acent
landowners and >usinesses to pre3ent the parkin. of 3ehicles near the >urn unit on the day of the >urn5

$nit !A == Stamm $nit = Old 7ineyard
Access for en.ines and eDuipment is throu.h a .ate on the west >oundary of the >urn unit5 &his .ate will
pro3ide access to a safety zone in the >orrow pit on pri3ate property ad0acent to the >urn unit >oundary5
*scape routes to the >orrow pit will >e alon. the #":" foot control line that makes up the north >oundary5
Chain link fences enclose the east and south flanks makin. escape in these directions eGtremely difficult5
NO +*RSONN*( W'(( WOR/ 'NS')* &H* 1$RN $N'& N*AR &H*S* F(AN/S2 unless they ha3e
Ostrai.ht lineO access to the escape route or safety zone5 +hone contacts for $nit # apply5

Special Safety +recautions Needin. Attention,
&he 1urn 1oss will coordinate with the Contra Costa County Fire )epartment well in ad3ance of i.nition
date to ensure radio4communication compati>ility5

Media Contacts, 
&he A) Refu.e Mana.er is responsi>le for notifyin. local pu>lics affected >y the operation thru local
newspaper and other media5

Communications and Coordination on the 1urn,
&he 1urn 1oss will re3iew the >urn plan2 radios2 ++*2 escape routes2 safety zones and en.ines prior to
>urnin.5 N'FC &ac=! will >e assi.ned radio freDuency for all firin. and holdin. operations @#:?5!""A5 &he
1urn 1oss will call start and declare out to the Contra Costa County Fire )epartment5  &he 1urn 1oss
will >rief the County 1attalion Chief # week in ad3ance of planned i.nition date and will supply a copy
of this >urn plan ! months in ad3ance5 'n the e3ent of a medical emer.ency or >urn in0ury2 the County
Fire )epartment will assume control of the medical incident5

&he 1urn 1oss will contact the 1ay Area Air Fuality Mana.ement )istrict prior to i.nition on the day of
the >urn as reDuired >y Re.ulation :2 Open 1urnin.2 Section 92 Allowa>le Fires @:=?"#A2 + = Wildland
7e.etation Mana.ement2 'tem :2 and to ensure 1urn )ay Status5



'75  '%N'&'ON2 1$RN'N% AN) CON&RO(

+lanned or +roposed Actual
Schedulin., ApproG5 )ate@sA           June    

F1+S Fuel Model    #    (ow Hi.h Actual

&emperature     

Relati3e Humidity   

Wind Speed @!"I forecastA    

Wind Speed @mid=flameA     

Cloud Co3er @TA    

*N7'RONM*N&A( CON)'&'ONS   

Soil Moisture   

# hr5 Fuel Moisture    

#" hr5 FM    

#"" hr5 FM   

Woody (i3e Fuel Moisture   

Her>5 (i3e Fuel Moisture   

(itter4)uff Moisture   

F'R* 1*HA7'OR

&ype of Fire @H212FA  

Rate of Spread  

Fireline 'ntensity 

Flame (en.th

'.nition &echniDue,
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            WH*N W'N)S AR* FROM &H* W*S&

$nit #1 == Stamm $nit = Hardpan #

*sta>lish >lackline alon. the east dozer line5 Once fire has >urned at least !" feet on the east flank2 strip
headfire in S=N lines @unimpro3ed road to San JoaDuin Ri3erA5 Continue strip firin. to Fulton Shipyard
fenceline5

$nit !A == Stamm $nit = Old 7ineyard5

*sta>lish secure >lackline alon. * >oundary @ad0acent to .ypsum plantA5 Once >ackin. fire has >urned in
at least !" feet alon. * flank2 >e.in strip headfire startin. downwind workin. upwind5 Widen strips as
fire >eha3ior and safety dictates5 All strip fires should spread in a W = * direction >umpin. into >lack
alon. the * flank5

+rescri>ed Fire Or.anization @See Section 7''2 Crew and *Duipment Assi.nments5  All personnel and
their assi.nments must >e listed5  All personnel must >e Dualified for the positions they will fill5A

A minimum of E &ype ? en.ines will >e on site durin. i.nition5 +ersonnel will rotate >etween i.nition
and holdin. actions5

+rescription monitorin. @)iscuss monitorin. procedure and freDuency to determine if conditions for the
>urn are within prescriptionA,

1*HA7* predictions will model fire >eha3ior5 1elt weather kit will >e used to monitor actual >urn day
weather conditions5
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75  SMO/* MANA%*M*N&

+ermits reDuired,

&his >urn plan will >e su>mitted to the 1ay Area Air Fuality Mana.ement )istrict @1AAFM)A E" days
in ad3ance of planned i.nition5 Written appro3al >y 1AAFM) is reDuired5 &he 1urn 1oss will su>mit a
Controlled 1urn ReDuest Form C days prior to the proposed i.nition date if there is any uncertainty
re.ardin. possi>ility of a ONo=1urn )ayO5  &his >urn plan meets criteria and will >e su>mitted under
Re.ulation :2 Open 1urnin.2 Section 9 Allowa>le Fires2 + = Wildland 7e.etation Mana.ement,

Oapplication of fire to 3e.etation to achie3e a specific natural resource mana.ement o>0ecti3e &hese fires
are conducted within the limits of a written >urn plan and prescriptionto achie3e the desired effects5O

)istance and )irection from Smoke Sensiti3e Area@sA,

A lar.e portion of the City of Antioch lies south and east of the proposed >urn area5 Smoke will
ine3ita>ly drift towards these areas5 Numerous smoke receptors will >e effected >y the >urn5

Necessary &ransport Wind )irection2 Speed and MiGin. Hei.ht @*Gplain how this information will >e
o>tained and usedA, 

Winds will >e NW to S* or W to *5 When reDuestin. the spot weather forecast miGin. hei.ht and
transport wind speed for that particular day will >e reDuested5 Actual miGin. hei.ht will >e determined >y
the test >urn5 A minimum of #2""" foot miGin. hei.ht is desired5

7isi>ility Hazard@sA @Roads2 airports2 etc5A,
Santa Fe2 Atchison and &opeka Railroad lies directly south of 1urn $nit !5 Fulton Shipyard Road lies
directly south of 1urn $nit #5 Wil>ur Road lies directly south of 1urn $nit E5 

Actions to Reduce 7isi>ility Hazard @sA

1urnin. will >e.in in late=mornin. @##""A to mid=afternoon @#E""A when unsta>le atmospheric conditions
enhance smoke dispersal5 &he 1urn 1oss will monitor the smoke dispersal from >ackin. fires prior to
interior firin.5 City of Antioch +u>lic Works will >e contacted approGimately # week prior to the
proposed >urn date5 &he Refu.e Mana.er will contact +u>lic Works on the day of the >urn to confirm the
acti3ity5 &he Refu.e Mana.er will contact the City of Antioch +olice )epartment the day of the >urn to
notify them of potential smoke across the roads5 &he 1urn 1oss will >e responsi>le for contactin. the
Santa Fe Railroad # week prior and the day of the >urn to ad3ise them of smoke driftin. across their
tracks5

Residual Smoke +ro>lems,
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Mop up acti3ities should >e minimal due to almost complete consumption of # hour tar.et fuels5 All
smokes and hot spots >e mopped up @#""T mop upA >efore mo3in. on to >urn neGt unit5

+articulate emissions in &ons4Acre and how calculated,

Assume &otal +M *mission Factor for .rass is #" l>s4tonL assume #""T consumption5 *stimated fuel
loadin. for the entire >urn is !"" l>s4ac5

CA(C$(A&'ONS,

!"" l>s4ac 6 # ton4!""" l>s S "5# tons4ac &O&A( F$*( CONS$M*)

&otal Fuel Consumed @"5# tons4acA 6 *mission Factor @#" l>s4tonA
             S#5" l>s4ac &O&A( *M'SS'ONS

&otal >urned area acrea.e  @## acA 6  &otal emissions @#5" l>s4acA  S ##5" l>s of *M'SS'ONS
R*(*AS*) FOR *N&'R* 1$RN o3er a# day period5
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7'5  F$N)'N% AN) +*RSONN*(

Acti3ity Code,           

Costs

*Duipment H
Supplies (a>or O3ertim

e

Staff
)ays &otal

Cost

Admin5
@plannin.2
permits2
etc5A

Site
+reparation

'.nition H
Control

&ra3el4+er
)iem

&otal
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                 7'5  1$RN=)A8 AC&'7'&'*S

+u>lic4Media Contacts on 1urn )ay @(ist with telephone num>ersA,

Santa Fe Railroad @+itts>ur.2 CAA
1o> &idwell2 Security A.ent = :#"=!E#=!C:?
John Cockle2 &rain Master =  :#"=!E#=!;"E

Contra Costa County Fire )epartment
&ony Cam>ell2 Chief Officer = :#"=<E"=:::#
Jay Hi.hson2 &rainin. Officer = :#"=<E"=::""

      Operations Officer = :#"=C:C=#E"E
1ay Area Air Fuality Mana.ement )istrict

)aniel 1elick2 Air Fuality Specialist = ?#:=C?<=?C9;
)ou. &olar2 *nforcement +ro.ram Specialist = ?#:=C?<=:##9

        @FA6A ?#:=<!9="EE9
1urn )ay Status +re=recordin. #=9""=?E:=C!?C

City of Antioch +u>lic Works
      Mike 1echteloldt2 Super3isor = :#"=CC<=;<;C

Crew H *Duipment Assi.nments @(ist all personnel2 eDuipment needed2 and assi.nments5  &he followin. is
not an all=inclusi3e list for what you may need5A

                  See chart

Crew 1riefin. +oints,

Communications = N'FC &ac=! @#:?5!""A to >e desi.nated operations freDuency
Hazards = (C*S will >e re3iewed for each indi3idual >urn unit5 Specific hazards pertainin. to each unit
will >e discussed5
*scape Fire  = Holdin. 1oss will >e identified and actions will >e discussed5
Coordination = County Fire personnel to >e a3aila>le for medical response if necessary5

+ersonnel *scape +lan,

)iscussed in Safety Considerations in +lannin. Actions5

Special Safety ReDuirements,

&here are clearly identifia>le safety concerns on all ! >urn units5 &hou.h these units are small in size2
F'R*F'%H&*R SAF*&8 W'(( 1* +ARAMO$N& when conductin. this >urn5 Fuels are flashy with
rapid rates of spread5 For that reason2 NO ON* W'(( WOR/ A(ON% &HOS* F(AN/S WH*R*
*SCA+* RO$&*S AR* NO& )'R*C&(8 ACC*SS'1(*5
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Holdin. and Control,

Critical Control +ro>lems,

&he key to holdin. the Hardpan # fire will >e in the inte.rity of the control line alon. the east
>oundary5 &he critical holdin. point on the Old 7ineyard fire will >e west and north >oundaries5 
As lon. as winds are west or northwest we will not ha3e any control pro>lems5 

Water Refill +oints,

Water may >e drafted from near>y fire hydrant at Fulton Shipyard Road
:"" .allon KpumpkinM tank may >e set up on site5

Contin.ency +lan for *scaped Fire @Are there crews standin. >y to initial attack or will people doin.
other 0o>s >e called upon to do initial attack2 who must >e called in case of an escape2 what radio
freDuencies will >e used2 etc5A

'f the fire escapes the >urn unit and remains within the refu.e >oundary2 FWS will assume the command
of the incident5 'f the fire escapes the >urn unit and threatens local responsi>ility protection area2 $nified
Command >etween FWS and County Fire will >e assumed5 'n the e3ent of an escaped fire2 direct attack
methods will >e used5 Contra Costa County Fire )ept will >e contacted immediately for any structural
protection needs or reinforced attack in the case of 3e.etation fire5 SN( staffed en.ines will >e primary
initial attack units if the fire escapes5 SFR +umper will >e used for mop up and patrol only5

Mop $p and +atrol,

All smokes will >e put out >y the holdin. crew prior to lea3in. the site5 &he 1urn 1oss and Refu.e
Mana.er will patrol the >urn site the neGt mornin. to check for smokes or hot spots that may ha3e >een
missed the day >efore5

                    7'''5  CR'&'F$* OF 1$RN
Were >urn o>0ecti3es within accepta>le ran.e of resultsR @Refer to Section 'A,

What would >e done differently to o>tain results or .et >etter resultsR

Was there any de3iation from planR 'f so2 whyR
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+ro>lems and .eneral comments,

                    65  +OS&=1$RN MON'&OR'N%

)ate,     Refu.e 1urn Num>er,              

(en.th of &ime after 1urn,                                       

7e.etati3e &ransects,

Comments on Ha>itat Conditions2 etc5,

+hoto )ocumentation,

Other,

                   65  FO((OW=$+ *7A($A&'ON

)ate,  Refu.e 1urn Num>er,               

(en.th of &ime after 1urn,                                       

7e.etati3e &ransects, 

Comments on Ha>itat Conditions2 etc5,

+hoto )ocumentation,

Other,
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%..*&$"5'(X $"3.%-01 .#%&

When a report of smoke or fire on the Refu.e is recei3ed2 .et as much information from the 
caller or messen.er as possi>le,

(ocation of smoke or fireR
(ocation of callerR
Name and telephone num>er or contact point of the caller or messen.erR
Color of smokeR
Size of fireR
&ype of fuel @What is >urnin.RA
Character of the fire @Acti3e2 smolderin.2 etc5AR
's anyone fi.htin. the fireR How many personnelR *DuipmentR
)id they see anyone in the 3icinity or 3ehicles lea3in. the areaR
's the fire site accessi>le >y a slip=on unitR
What are the weather conditions at the fireR

#A Report to,

Contra Costa County Fire +rotection )istrict @:#"A<E"=::"" or <=#=#

&he Contra Costa County Fire +rotection )istrict is dispatched throu.h this central system5  &hey ha3e a
lock on the Stamm .ate and the key to the lock >oG for the Sardis .ate5

Addresses, Sardis $nit P#::# Wil>ur A3enue
Stamm $nit P:"# Fulton Shipyard road

!5  )ue to the distance of Antioch )unes NWR from the Fremont HF2 the fire will likely ha3e already
>een eGtin.uished >efore Refu.e personnel arri3e5  Howe3er2 a Refu.e police officer and Refu.e
firefi.hter unit should >e dispatched for mop=up2 fire in3esti.ation and report purposes5

E5  'f disco3ered while on the Refu.e2 call <## or the +rotection )istrict at @:#"A<E"=::"" or Refu.e
HeadDuarters @:#"AC<!="!!! for assistance5 

?5  )ispatch Refu.e firefi.hters if the fire is on the Refu.e or threatens Refu.e property5

:5  Notify Refu.e Mana.er2 +ro0ect (eader2 on=duty +olice Officer2 and Bone Mana.ement Officer @Ro.er
Won. =!"<49!;=E:"9L Home @!"<A 9!C=?E<"A5

;5  For fires occurrin. at ni.ht or on weekends2 the followin. indi3iduals should >e notified in order,

a5 On=call Refu.e Officer, Call +ark +olice )ispatch @?#:A:;#=::#"
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   HeadDuarters @:#"AC<!="!!!
   1arry &ar>et @:#"A!?C=EE:C   
   Jon Adamson @:#"AC9!=##:?

>5  Refu.e Mana.er
     Chris 1andy @:#"A ECC=:<!9

c5  Refu.e Officers, 
       1arry &ar>et @:#"A!?C=EE:C   

   Jon Adamson @:#"AC9!=##:?

d5 +ro0ect (eader
        Mar.e /olar @:#"AC?:="EE! @CellA :#"=ECC=<?:"

e5 Wildlife 1iolo.ist 
       '3ette (oredo @:#"AECC=:<:;

f5  Bone Fire Mana.ement Officer
        Ro.er Won. @!"<A9!;=E:"9 @CellA !"<=C"?=?:"9

.5 Refu.e Firefi.hters, Juan Flores2 Chris 1andy2 Joy Al>ertson22 Mike +arker2
            Arthur Chan2 Joelle 1uffa

C5  Other Refu.e +ersonnel @cell phone PA,
Clyde Morris :#"=ECC=!C9#
Carmen (eon. :#"=ECC=<!!<
1rian Allen :#"=ECC=:<!;
1ryan Winton C"C=<C:=::!#
Joelle 1uffa :#"=ECC=:<:9
Joy Al>ertson :#"=ECC=:;<E
Art Chan :#"=ECC=E##<
Juan Flores :#"=ECC=:9<#

95  Other personnel to >e in3ol3ed if necessary,

+am *nsley2 Re.ional Fire Mana.ement Coordinator2
Re.ional Office,  @:"EA !E#=;#C? or residence @E;"A 9E:=C""?

Andy Anderson2 Re.ional Fire Mana.ement Officer
Re.ional Office,  @:"EA !E#=;#C: or @E;"A ;;;=:"E# residence

Roddy 1aumann2 Re.ional +rescri>ed Fire Specialist
Re.ional Office, @:"EA !E#=!"C: or @E;"A :CE=<??? residence
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Mendocino National Forest Communications Center2 Willows2 CA
#=999=;;E=E?C<
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Antioch )unes NWR

)ele.ation of Authority
for

------------------- 'ncident

----------------------- is assi.ned as 'ncident Commander5  8ou ha3e full authority and
responsi>ility for mana.in. the fire suppression acti3ities within the framework of laws2 A.ency policy2
and direction pro3ided in the Wildland Fire Situation Analysis and the A.ency Administrator 1riefin.5

8our primary responsi>ility is to or.anize and direct your assi.ned resources for efficient and effecti3e
suppression of the fire5  8ou are accounta>le to the A.ency Administrator or the representati3es
desi.nated >elow5

Specific direction for this incident co3erin. mana.ement and en3ironmental concerns are,

#5 +rotection of life and pri3ate property is your hi.hest priority task5
!5 %i3e special consideration to firefi.hter safety2 especially with respect to a3iation operations2

workin. around dozers2 sna.s2 and entrapments5   A3oid sensiti3e en3ironmental areas5  When in
dou>t2 sacrifice acres not people in your strate.ic and tactical decisions5 

E5 8ou are authorized to utilize helicopters2 chainsaws2 porta>le pumps2 fireline eGplosi3es2 and
retardant at Antioch )unes NWR5  8ou are not authorized to use eDuipment within the
-----------------------------------------5

?5 Mana.e human resources assi.ned to the fire in a manner that promotes mutual respect and is
consistent with the enclosed $5S5 Fish H Wildlife Ser3ice KHarassment=Free WorkplaceM policy5

:5 1e cost effecti3eL Final costs should >e no more than #!"T of the preferred WFSA alternati3e5
;5 Mana.e eDuipment and supplies to ensure losses are within Accepta>le Fire (oss4$se Rates5

8ou should takeo3er mana.ement of the incident on or >efore ---------2 ------------------5

--------------------------------- ----------------
Mar.e /olar2 +ro0ect (eader2 Antioch )unes NWR )ate

$:>:IJ=BC@'CA'%P=HC9B=D';',PBG:>B@:<'AC9'+B=BIJ=B@I'=H:'*AA:E=<'CA'(B9:'3POO9:<<BC@

('N* 1$'()'N%

#5 )o not fall sna.s on the outside of the line unless they are an o>3ious safety hazard5
!5 On the inside of the line2 fall only those sna.s that would reach the fire line should they >urn and

fall o3er2 or if they are an o>3ious safety hazard5
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E5 )onJt cut li3e trees o3er #!O d5>5h5 unless deemed a>solutely necessary >y the CompleG Mana.er5 
(im>in. of these trees2 as necessary2 should >e the first choice5

?5 Cut >rush or small trees flush with the .round if the area is 3isi>le from roads5
:5 (op and scatter cut lim>s so the depth will not eGceed #: inches5

MO+=$+

#5 *Gtin.uish fire in li3in. trees or sna.s within !"" feet of the fires perimeter with water or dirt5 
Fell those trees as a last resort5

!5 'f fellin. occurs in the 3icinity of ser3ice roads4trails2 cut the stumps flush with the .round5
E5 1uck fallen trees across ser3ice roads4trails only to the eGtent necessary to facilitate road4trail

passa.e5

A'R O+*RA&'ONS

#5 Consider fiGed win. deli3ery of water 3s5 standard colored retardant5
!5 When possi>le2 use lon. line slin.s instead of cuttin. helispots5
E5 *&C5  A)) AN8 O&H*RS H*R*5
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+acific %as and *lectric Company2 Attn, Sally de 1ecker2 1iolo.ist
E?"" Crow Canyon Road
San Ramon2 CA <?:9E
@<!:A 9;;=:9E;

Santa Fe Railroad2 Attn, (arry Hartman2 &erminal Mana.er
E"E South %arrard 1l3d5
Richmond2 CA <?9"#
@:#"A !E#=!;"E4!;"#4!C:?

Contra Costa Fire )epartment2 Attn, &ony Cam>ell
!"#" %eary Rd5
+leasanthill2 CA <?:!E
@<!:A <E"=:::#

City of Antioch +u>lic Works2 Attn, Ron $llman2 Super3isor
+5O5 1oG :""C
Antioch2 CA <?:E#=:""C
@<!:A CC<=;<;C

%+ %ypsum +lant2 Attn, &im &richart
+5O5 1oG ?;"
Antioch2 CA <?:"<
@<!:A C:C=!9C"
@<!:A C:C=9:?" @faGA
Ask them to mo3e cars from west >oundary

/emwater
!#:# Wil>ur A3e5
Antioch2 CA <?:"<
@<!:A C:C=9!E"

Fulton Shipyard 'nc52 Attn, (eslie Fulton
E"C Fulton Shipyard Rd5
Antioch2 CA <?:"<
@<!:A C:C=!;##

'nland Marine
9"# Fulton Shipyard Road
Antioch2 CA <?:"<
@<!:A C:C=#C#?
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%..*&$"5'"X )0)0

)*W2*3-'(/)'02#-2)%# )*3/2)0* 0/+.#"%&0*
2Y3Y'(B<H'J@G'!B>G>BA:'3:9TBE:['):IBC@'^

.9CL:E='&J?:X .9CI9J?X
@+artners2 Refu.es2 J'&W2
WS*C+2 etc5A

3=J=:X CA2 ')2 H'2 N72
OR2 WA

*EC):IBC@X
C1*2 '+*2/C*2 NC*

(!3'2@B=X
/9I'0CG:X

.9CL:E=
#CEJ=BC@X

0CP@=D -CS@<HBO )J@I: 3:E=BC@ (!3'0C@=JE=X
Name2 
&elP2 
Address

23,3'WPJGX $J=:'CA'):UP:<=X

-C=J>'O9CL:E=
JE9:<K>B@:J9
A=K?X

%.*'%E9:<'K
>B@:J9'A=K?
MBA'GBAA:9:@=N

.9COC<:G'.9CL:E=
3=J9='$J=:X

+%.3'%==JEH:G 0H:ER'F:>CS

Copy of portion of $S%S Fuad with
pro0ect area marked clearly M9:UPB9:GN

+ro0ect @sketchA map showin. Area of +otential *ffect with
locations of specific .round alterin. acti3ities'M9:UPB9:GN

+hotocopy of aerial photo showin. location
MBA'JTJB>JF>:N

Any other pro0ect plans2 photo.raphs2 or drawin.s that may
help CR& in makin. determination MBA'JTJB>JF>:N

$B9:E=BC@<'=C
.9CL:E=X
@if not o>3iousA

$:<E9BO=BC@'CA
2@G:9=JRB@IX

)escri>e proposed pro0ect and means to facilitate @e5.52 pro3ide funds to re3e.etate # mile of riparian ha>itat2 restore !:"
acres of seasonal wetlands2 and construct a :=acre permanent pondA5 How is the pro0ect desi.ned @e5.52 install ! miles of
fence and create approGimately !:I of EI hi.h check damAR
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%9:J'CA
.C=:@=BJ>
*AA:E=<'M%.*NX

)escri>e where distur>ance of the .round will occur5 What are the dimensions of the area to >e distur>edR How deep
will you eGca3ateR How far apart are fencepostsR What method are you usin. to plant 3e.etationR Where will fill >e
o>tainedR Where will soil >e dumpedR What tools or eDuipment will >e usedR Are you replacin. or repairin. a structureR
Will you >e mo3in. dirt in a relati3ely undistur>ed areaR Will the pro0ect reach >elow or >eyond the limits of prior land
distur>anceR )ifferentiate >etween areas slated for earth mo3ement 3s5 areas to >e inundated only5 's the area to >e
inundated different from the area inundated today2 in the recent past2 or under natural conditionsR +ro3ide acres and4or
linear ft4m for all elements of the pro0ect5

*@TB9C@?:@=J>
J@G'0P>=P9J>
3:==B@IX

1riefly descri>e the en3ironmental settin. of the A+*5 %N What was the natural ha>itat prior to modifications2
reclamation2 a.riculture2 settlementR 4NWhat is land=use historyR When was it first settled2 modifiedR How deep has it
>een culti3ated2 .razed2 etc5R 0N What is land use and ha>itat todayR What natural a.ents @e5.52 sedimentation2
3e.etation2 inundationA or cultural a.ents @e5.52 culti3ationA mi.ht affect the a>ility to disco3er cultural resourcesR'$N )o
you @or does any>ody elseA know of cultural resources in or near the pro0ect areaR
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