Contra Costa County
Fish and Wildlife Committee (FWC)
Date: June 15, 2022
Time: 3:00 p.m.

AGENDA
To slow the spread of COVID-19, in lieu of a public gathering, the Fish and Wildlife Committee
meeting will be accessible via live-streaming and telephone to all members of the public as permitted
by Government Code section 54953(e).
Fish and Wildlife Committee meetings can be accessed live either online or by telephone:
Access the meeting live online at: https://cccounty-us.zoom.us/j/89995051725
Access the meeting by telephone at (888) 278-0254 followed by access code 198675.
Persons who wish to address the committee during public comment or with respect to an item
that is on the agenda may do so either online or by telephone. If accessing the meeting online,
request to speak by clicking the “raise hand” function. If accessing the meeting by telephone,
request to speak by dialing #2.

3:00 p.m. Convene meeting.
1) Introductions and Statement of Conflict. A member who has a conflict should, prior to
consideration of the decision: (1) publicly identify in detail the financial interest that causes the
conflict; (2) recuse himself/herself from discussing and voting on the matter; and (3) leave the
room until after the decision has been made.
2) Review/Approve minutes from the February 16, 2022 meeting.
3) Public comment. Includes public comment on topics on the agenda and items not listed on the
agenda. The FWC shall also accept public comment on agenda items at the time they are
discussed.
4) Elect FWC officers (Chair, Vice-Chair and Secretary)

5) Updates and announcements from staff and FWC members. Includes discussion of
implementation of actions authorized previously, correspondence received, and upcoming
meetings of interest to the FWC.
6) Consider the following CONSENT items:
a) Review and accept the final report from Friends of Pinole Creek Watershed for their
2020 “Pinole Creek Watershed Native Plant Garden at the Pinole Library” project.
b) Review and accept the final report from Salesian College Preparatory for their 2020
“Wildcat Creek Monitoring: Cross-Agency Outdoor Science and Water Quality
Curriculum” project.

c) Review and accept the final report from Mills College for their 2021 “Combining
naturalistic and automated monitoring to uncover spatial and temporal landscapes of
fear: human-wildlife issues at Briones” project.
d) Review and consider approving request from Kids for the Bay to modify the usage of
approved grant funds for their 2019 “Watershed Action Program” project.
e) Review and accept the final report from Kids for the Bay for their 2019 “Watershed
Action Program” project.
f) Review and consider approving request from Kids for the Bay for an extension of
time to complete their 2020 “Watershed Action Program” project.
g) Review and consider approving requests from the Walnut Creek Watershed Council
regarding their 2020 Revegetating Our Creeks to Combat Arundo donax in Contra
Costa County project for: 1) an extension of time to complete the project and 2)
modification to the usage of approved grant funds.
h) Review and accept the final report from CREEC for their 2020 “Enhancing
CREEC’s capacity for environmental education and filed trips” project.
7) Discuss the Fall Forum and consider the following actions:
• Review and discuss the draft 2022 Fish and Wildlife Committee Fall Forum agenda.
• Recommend that the Board of Supervisors authorize the FWC to spend Fish and
Wildlife Propagation funds to host the 2022 Fall Forum.
8) Review, update and consider approving the draft Fish and Wildlife Propagation Fund Grant
Request for Proposals (RFP) for the 2023 grant cycle.
9) Continue discussion to develop an informational brochure on invasive species.

10) Determine the agenda for the next meeting. The next regular scheduled meeting is August 17,
2022. Possible agenda items for upcoming meetings include:
•
•
•
•

2022 Fall Forum
Draft Annual Report/Work Plan
Contra Costa Watershed Forum and Contra Costa County Creek and Watershed
Symposium Update
Delta Conveyance Project Update

Adjourn
The Committee Chair may alter the order of agenda items at the meeting. Please contact Maureen Parkes at 925-655-2909 or
maureen.parkes@dcd.cccounty.us (or Abigail Fateman at 925-655-2908 or abigail.fateman@dcd.cccounty.us) at the CCC Department of
Conservation and Development if you have questions about the Fish & Wildlife Committee or desire materials related to this agenda. Any
disclosable public records related to an open session item on a regular meeting agenda and distributed to a majority of the FWC members less
than 96 hours before the meeting are available for public inspection at 30 Muir Road in Martinez during business hours. The FWC will provide
reasonable accommodation for persons with disabilities planning to participate in this meeting who contact staff at least 72 hours before the
meeting.
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Draft Meeting Minutes of the Contra Costa County Fish and Wildlife Committee on February 16, 2022

3:00 p.m. Convene meeting.
1) Introductions and Statement of Conflict. A member who has a conflict should, prior to
consideration of the decision: (1) publicly identify in detail the financial interest that causes the
conflict; (2) recuse himself/herself from discussing and voting on the matter; and (3) leave the
room until after the decision has been made.
Nicole Balbas, Clark Dawson, Roni Gehlke, Susan Heckly, Kathleen Jennings, Brett Morris,
Daniel Pellegrini, Cass Rogers and Felipe Solis attended the meeting. Michael Bowen (Friends of
Orinda Creeks), Michelle Cordis (CCC Flood Control and Water Control District), Lisa Damerel
(Contra Costa Resource Conservation District), Wade Finlinson (Contra Costa Health Services
Department), Dick Heron (Friends of San Ramon Creek), Lauren Iverson (SPAWNERS [San
Pablo Creek Watershed Neighbors Education & Restoration Society]) Melanie Kimbel (Marine
Science Institute), Phil Kohlmetz (International Bird Rescue), Robin Mitchell (Mt. View Sanitary
District), Bob Peoples, Bob Simmons (Walnut Creek Watershed Council), Robert Stanley
(California Department of Fish and Wildlife), and Ben Weise (Contra Costa Resource
Conservation District) attended the meeting. Maureen Parkes (CCC Department of Conservation
and Development) attended as staff.
2) Review/Approve minutes from the January 19, 2022 meeting. The meeting minutes were
approved as written.
Vote: 8-0
AYES:
NOES:
ABSENT:
ABSTAIN:

Balbas, Dawson, Gehlke, Heckly, Jennings, Morris, Pellegrini and Rogers
None
None
None

3) Public comment. Includes public comment on topics on the agenda and items not listed on the
agenda. The FWC shall also accept public comment on agenda items at the time they are
discussed. There were no public comments.
4) Updates and announcements from staff and FWC members. Includes discussion of
implementation of actions authorized previously, correspondence received, and upcoming
meetings of interest to the FWC.
Newsletters, announcements and agendas forwarded by staff to the FWC members:
• Bay Area Monitor -1
• CDFW Office of Spill Prevention and Response (OSPR) -1
• California Fish and Game Commission -8
• Department of Water Resources -1
• International Bird Rescue’s 2021 Year in Review
• IPM Decision-Making Subcommittee agenda
• Save Mount Diablo -1
• Urban Tilth - 1
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5) Consider the following CONSENT items:
a) Review and accept the final report from Friends of San Ramon Creek for their 2021
Water Quality Monitoring in San Ramon Creek project.
b) Review and consider approving requests from the Walnut Creek Watershed Council
regarding their 2020 Revegetating Our Creeks to Combat Arundo donax in Contra
Costa County project for: 1) an extension of time to complete the project and 2)
modification to the usage of approved grant funds.
Item 5a was reviewed and accepted. Item 5b will be resubmitted and reviewed at a future date.
Vote: 8-0
AYES:
NOES:
ABSENT:
ABSTAIN:

Balbas, Dawson, Gehlke, Heckly, Jennings, Morris, Pellegrini and Rogers
None
None
None

6) Continue to consider the 16 Fish and Wildlife Propagation Fund applications submitted by
January 5, 2022.
• Consider scheduling a special meeting on March 16, 2022 to continue the review of
the grant applications.
• Consider inviting one or more organizations to the following meeting if the
Committee has further questions on their grant proposals.
• Consider making a recommendation to the Internal Operations Committee of the
Board of Supervisors on this matter.
Several grant applicants and/or their representatives were in attendance and provided additional
verbal information in response to the Committee’s questions regarding their grant applications.
The FWC approved the following 11 recommendations on the 2022 grants and authorized staff to
provide a report to the Internal Operations Committee on this matter. A copy of the memo
provided to the Internal Operations Committee for consideration is attached.
a) Appropriate $6,455.00 to Friends of Orinda Creek for their “San Pablo Creek Restoration
Project: Phase I” project. The project will restore a degraded section of San Pablo Creek that
runs through the downtown area of Orinda. Partial funding is recommended and will be used
for boulders and fill for step pools and native plants for revegetation (recommendation is to
reduce native plant funding from $2,000 to $1,455).
b) Purchase a drone and manual telephoto zoom lens for a Canon DSLR camera for the
California Department of Fish and Wildlife (CDFW) in the amount of $998.70 to be used in
a study that will assist in the inventory of potential roost sites for bat species throughout the
County and provide insight into the ecological importance of specific bridges or locations for
bats.
c) Appropriate $1,050.00 to Worth a Dam for their “Beaver Festival XIII: The Case of the
Missing Salmon” project. Children will be ‘nature detectives’ and solve a mystery at a
beaver pond, learning to identify the habits and tracks of various riparian wildlife. Funds will
be used for cards, envelopes, magnifying glasses, exhibit location map festival brochures,
artist pastels, children's pastels, printing of signs and quizzes given to the children after they
complete the activity.
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d) Appropriate $3,390.00 to SPAWNERS for their “Communities for Creeks” project. The
project is mid-length feature documentary and accompanying curriculum guide for students
grades 7 – 12 that will educate them about watershed ecology, human impact on watersheds,
and scientific principles of fish and wildlife conservation. Partial funding is recommended
for documentary production and post-production items, and curriculum materials; and may
not be used for drone operator, rental insurance, sound mix, music licensing, festival entry
fees and educational fee.
e) Appropriate $7,669.87 to Contra Costa Resource Conservation District (CCRCD) for their
“Zero-Emissions Habitat Restoration Tools” project. The purchase of battery-powered tools
will allow CCRCD to reduce air and noise pollution from necessary tool use and increase the
EcoStewards Program's capacity to benefit wildlife through habitat restoration. Partial
funding is recommended and may be used for battery trimmers, backpack batteries, battery
hedge trimmer, batteries and chargers; and may not be used on a shipping container or
railroad ties.
f) Appropriate $2,692.70 to Contra Costa Resource Conservation District for their “Improving
and developing the Contra Costa Resource Conservation District's Richmond Greenway
adopted spot.” project. The project will improve CCRCD's adopted spot on the Richmond
Greenway through the implementation of an irrigation system, planting of native vegetation,
and putting up an educational sign. Funds will be used for irrigation material and equipment,
native plants, cement and signage materials.
g) Appropriate $2,400.00 to Friends of Alhambra Creek for their “Martinez Educational Mural
Featuring Local Flora and Fauna” project. The mural will offer a free and accessible outdoor
educational opportunity for people of all ages, serve as a destination for local school field
trips and as a site for teachers to encourage children to visit and interact with to earn extra
credit. Partial funding is recommended for paint, various supplies, protectant coating, prep
work and final coating; and may not be used for insurance, design fee, mural painting fee or
CCRCD fiscal sponsor fee.
h) Appropriate $9,949.00 to Friends of San Ramon Creek for their “Arundo Removal and
Replacement in San Ramon Creek subwatershed” project. The project will remove Arundo
from the creek bank and replanting the area with native plants which will provide a healthier,
more biodiverse habitat for the fish living in the water and the wildlife that utilize the
riparian area. Partial funding is recommended for tools, supplies, rental equipment, and
plants; and may not be used for RCD handling cost or the water quality measuring items.
i) Appropriate $6,249.00 to Lindsay Wildlife Experience for their “Native California Aquatic
Ecosystems Exhibit and Educational Programs” project. The project will upgrade the
Creekwall section of the museum's exhibit floor into an engaging and interactive exhibit
which will provide associated programming. Partial funding is recommended and may be
used for interpretive signage with infographics, and interactive rail; signage and backdrop
for: tiger salamander, western pond turtle, rattlesnake and garter snake enclosures; and may
not be used for the environmental wall mural or installation.
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j) Appropriate $9,470.00 to Mt. View Sanitary District for their “Moorhen Marsh and the
MVSD Wetlands Education Program” project. The project will reduce nutrient pollution
through the sustainment of native vegetation and the floating island system within Moorhen
Marsh, which hosts the MVSD Wetlands Education Program. Partial funding is
recommended for wetlands student booklets (recommendation is to reduce from $7,000 to
$3,000), pencils, field trip supplies, native plants for floating islands, worm casting, soil,
coir, myselia, and planting equipment; and may not be used on stickers.
k) Further, the FWC also recommended that within a year of grant funding approval, or within
one month of project completion, whichever comes sooner, recipients must submit a final
project report which includes invoices and receipts documenting how funds were spent and
the results of the project. Details will be outlined in the grant award packet provided to all
successful applicants.
Vote: 8-0
AYES:
NOES:
ABSENT:
ABSTAIN:

Balbas, Dawson, Gehlke, Heckly, Jennings, Morris, Pellegrini and Rogers
None
None
None

7) Determine the agenda for the next meeting. The next regular scheduled meeting is June 15,
2022. Possible agenda items for upcoming meetings include:
•
•
•
•
•
•
•
•
•
Adjourn

Fish and Wildlife Propagation Fund grant applications
Election of Officers
2022 Fall Forum
2023 Grant RFP
Draft Annual Report/Work Plan
Informational brochure on invasive species
Contra Costa Watershed Forum and Contra Costa County Creek and Watershed
Symposium Update
Delta Conveyance Project Update
IPM Update
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CONTRA COSTA COUNTY

FISH AND WILDLIFE COMMITTEE
c/o Department of Conservation and Development
30 Muir Road
Martinez, CA 94553
Telephone: 925-655-2703
TO:

Internal Operations Committee
Supervisor Diane Burgis, Chair
Supervisor Candace Andersen, Vice Chair

FROM:

From: Daniel Pellegrini, Chair
Fish and Wildlife Committee
By: Maureen Parkes, Senior Planning Technician
Staff to Fish and Wildlife Committee

DATE:

April 6, 2022

SUBJECT:

Grant Funding Recommendations from the Contra Costa County Fish and
Wildlife Committee

The Contra Costa County Fish and Wildlife Committee (FWC) has completed its review of grant requests
for funding from the Fish and Wildlife Propagation Fund (Fund) and is forwarding its grant award
recommendations to the Internal Operations Committee (IO). The FWC reviewed 16 grant applications and
recommends 10 of them for full or partial funding. The FWC is requesting that the IO Committee consider
these recommendations and make their own recommendation for consideration by the full Board of
Supervisors (Board). This memo provides background on the grant program, explains the review process
performed by the FWC and documents the FWC’s recommendations on grant funding.
I. Background
Fish and Wildlife Propagation Fund
The Fish and Wildlife Propagation Fund was established in accordance with the California Fish and Game
Code (Code) 13100 as a repository for fines collected for certain violations of the Code and other
regulations related to fish and game. The most common fines are small ($25-$150) and are processed
through the four Superior Courts in Contra Costa County. The fines typically stem from hunting or fishing
violations (e.g. not possessing a valid license) and illegal dumping. Occasionally there are larger fines that
result from violations, including failure to obtain appropriate permits for activities such as streambed
alteration or illegal take of a special status species. A portion of the fines are deposited into the Fish and
Wildlife Propagation Fund. As of January 12, 2022, the Fund had an available balance of $146,925.30.
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FWC Grant Program
The Board has charged the FWC with coordinating a process by which fine money could be appropriately
“expended for the protection, conservation, propagation, and preservation of fish and wildlife” [Fish and
Game Code 13100]. Since 1996, the FWC has implemented a structured process for reviewing funding
requests. The FWC developed a grant application packet (attached), which includes a cover letter to
explain the grant process and funding priorities, an application to solicit relevant information about the
project, and a copy of the expenditure criteria established by California law for the Fish and Wildlife
Propagation Fund.
Public Outreach to Advertise the Grant Program
In October 2021, the application packet was sent to the Fish and Wildlife Committee mailing list,
Contra Costa Watershed Forum mailing list, and to teachers and programs that could benefit from the
grant program including Contra Costa College, Diablo Valley College, Los Medanos College, UC
Berkeley, Cal State University - East Bay, University of California Agriculture and Natural Resources,
Mills College and St. Mary’s College. The CCC Office of Communications and Media distributed a
press release to local and regional media outlets regarding the availability of the grant application
packet. CCTV publicized it on the CountyNet Bulletin Board which reaches 400,000+ homes in the
County. It was also made available on the Committee’s website and to anyone who requested a copy.
FWC Grant Review Process in 2022
16 applications requesting a total of $145,873.79 were reviewed.
The Fish and Wildlife Committee members considered the funding of the applications at their January and
February meetings. Some applicants attended FWC meetings to make themselves available to answer
questions regarding their applications.
II. Recommendation of Funding on Grants for 2022
At its February 16, 2022 meeting, the FWC recommended full or partial funding for 10 of the proposed
projects. Projects recommended for funding total $50,324.27 and are geographically located across the
County. More details are provided on the attached grant recommendations chart, which provides
information on all of the applications. The specific FWC recommendations and vote are listed on Pages 2
– 4 of this memo. Members in attendance and voting on these items were: Nicole Balbas (At-large),
Clark Dawson (District III), Roni Gehlke (At-large), Susan Heckly (District II), Kathleen Jennings (Atlarge), Brett Morris (District IV), Daniel Pellegrini (District V), and Cass Rogers (At-large).
The following recommendations are for full funding of the project as proposed unless noted otherwise.
FWC Recommendations:
1) Appropriate $6,455.00 to Friends of Orinda Creek for their “San Pablo Creek Restoration Project:
Phase I” project. The project will restore a degraded section of San Pablo Creek that runs through
the downtown area of Orinda. Partial funding is recommended and will be used for boulders and
fill for step pools and native plants for revegetation (recommendation is to reduce native plant
funding from $2,000 to $1,455).
2) Purchase a drone and manual telephoto zoom lens for a Canon DSLR camera for the California
Department of Fish and Wildlife (CDFW) in the amount of $998.70 to be used in a study that will
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assist in the inventory of potential roost sites for bat species throughout the County and provide
insight into the ecological importance of specific bridges or locations for bats.
3) Appropriate $1,050.00 to Worth a Dam for their “Beaver Festival XIII: The Case of the Missing
Salmon” project. Children will be ‘nature detectives’ and solve a mystery at a beaver pond,
learning to identify the habits and tracks of various riparian wildlife. Funds will be used for cards,
envelopes, magnifying glasses, exhibit location map festival brochures, artist pastels, children's
pastels, printing of signs and quizzes given to the children after they complete the activity.
4) Appropriate $3,390.00 to SPAWNERS for their “Communities for Creeks” project. The project is
mid-length feature documentary and accompanying curriculum guide for students grades 7 – 12
that will educate them about watershed ecology, human impact on watersheds, and scientific
principles of fish and wildlife conservation. Partial funding is recommended for documentary
production and post-production items, and curriculum materials; and may not be used for drone
operator, rental insurance, sound mix, music licensing, festival entry fees and educational fee.
5) Appropriate $7,669.87 to Contra Costa Resource Conservation District (CCRCD) for their “ZeroEmissions Habitat Restoration Tools” project. The purchase of battery-powered tools will allow
CCRCD to reduce air and noise pollution from necessary tool use and increase the EcoStewards
Program's capacity to benefit wildlife through habitat restoration. Partial funding is recommended
and may be used for battery trimmers, backpack batteries, battery hedge trimmer, batteries and
chargers; and may not be used on a shipping container or railroad ties.
6) Appropriate $2,692.70 to Contra Costa Resource Conservation District for their “Improving and
developing the Contra Costa Resource Conservation District's Richmond Greenway adopted spot.”
project. The project will improve CCRCD's adopted spot on the Richmond Greenway through the
implementation of an irrigation system, planting of native vegetation, and putting up an educational
sign. Funds will be used for irrigation material and equipment, native plants, cement and signage
materials.
7) Appropriate $2,400.00 to Friends of Alhambra Creek for their “Martinez Educational Mural
Featuring Local Flora and Fauna” project. The mural will offer a free and accessible outdoor
educational opportunity for people of all ages, serve as a destination for local school field trips and
as a site for teachers to encourage children to visit and interact with to earn extra credit. Partial
funding is recommended for paint, various supplies, protectant coating, prep work and final
coating; and may not be used for insurance, design fee, mural painting fee or CCRCD fiscal
sponsor fee.
8) Appropriate $9,949.00 to Friends of San Ramon Creek for their “Arundo Removal and
Replacement in San Ramon Creek subwatershed” project. The project will remove Arundo from
the creek bank and replanting the area with native plants which will provide a healthier, more
biodiverse habitat for the fish living in the water and the wildlife that utilize the riparian area.
Partial funding is recommended for tools, supplies, rental equipment, and plants; and may not be
used for RCD handling cost or the water quality measuring items.
9) Appropriate $6,249.00 to Lindsay Wildlife Experience for their “Native California Aquatic
Ecosystems Exhibit and Educational Programs” project. The project will upgrade the Creekwall
section of the museum's exhibit floor into an engaging and interactive exhibit which will provide
associated programming. Partial funding is recommended and may be used for interpretive signage
with infographics, and interactive rail; signage and backdrop for: tiger salamander, western pond
turtle, rattlesnake and garter snake enclosures; and may not be used for the environmental wall
mural or installation.
10) Appropriate $9,470.00 to Mt. View Sanitary District for their “Moorhen Marsh and the MVSD
Wetlands Education Program” project. The project will reduce nutrient pollution through the
sustainment of native vegetation and the floating island system within Moorhen Marsh, which
hosts the MVSD Wetlands Education Program. Partial funding is recommended for wetlands
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student booklets (recommendation is to reduce from $7,000 to $3,000), pencils, field trip supplies,
native plants for floating islands, worm casting, soil, coir, myselia, and planting equipment; and
may not be used on stickers.
11) Further, the FWC also recommended that within a year of grant funding approval, or within one
month of project completion, whichever comes sooner, recipients must submit a final project report
which includes invoices and receipts documenting how funds were spent and the results of the
project. Details will be outlined in the grant award packet provided to all successful applicants.
[8 ayes/0 noes]
Ayes: Balbas, Dawson, Gehlke, Heckly, Jennings, Morris, Pellegrini and Rogers; Noes: None; Abstain: None;
Absent: None

Staff recommends that grant awardees may request modifications to the budget allocations described in
their grant applications in writing and those requests may be approved by the Fish and Wildlife
Committee or the Department of Conservation and Development Director or his designee.
Please contact Maureen Parkes at 925-655-2909 or Abigail Fateman at 925-655-2908 with any questions.
Attachments:
• Grant application packet for Fish and Wildlife Propagation Funds
• Chart summarizing the applications and recommendations
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Grant Applications and Fish and Wildlife Committee Recommendations 2022

Organization

Type of Org

Project Title

Type of Project

Location of
Project

Requested
Funding Amount

Recommended
Funding
Amount

(a) public education

A

The Regents of the
University of California

school

Native Bees and
Host Flowers in
Urban Brentwood

(i) scientific research
* CDFW has confirmed
this project is eligible to
receive funds under FGC
Section 13103 (i)

East County

$5,992.00

$0.00

Staff Summary of Request
This is a request for an additional year
of funding for a multi-year survey of
native bee species and their host
flowers in urban Brentwood. This is a
continuation of Dr. Frankie's research
on native bees in the Brentwood area
and their role in providing pollination
services. Funds are requested for
travel, plants and supplies, an intern
to assist in bee curation, a bee
taxonomist to identify the bees,
student benefits and general,
automobile and employment liability.
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FWC Rationale for Recommendation

Although a valuable project, due to the
low balance of Fish and Wildlife
Propagation funds and low incoming
revenue in the past two years, the
Committee does not recommend
funding because they wished to
recommend funding for other projects
this year.

Proposed Project Schedule:
June 2022 - May 2023

B

International Bird
Rescue

non-profit

Resolving Negative
Human-Wildlife
Interactions (AKA
Urban Wildlife
Conflicts)

(b) temporary
emergency treatment
and care of injured or
orphaned wildlife
(c) temporary
treatment and care of
wildlife confiscated by
the department as
evidence.

Countywide

$16,068.52

$0.00

*CDFW requires Department approval of Fish and Wildlife Propagation funds that are requested under California Fish and Game Code Section 13103 (d), (h), (i), (l) and (m).
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This is a request for funds to offset
costs for birds admitted from Contra
Costa County to IBR's San Francisco
Bay-Delta Wildlife Center between
April 1 and December 31, 2022. Funds
are requested for medication, dietary
supplements, vitamins, nutrition, and
veterinary supplies.
Proposed Project Schedule:
April 2022 - December 2022

Although a valuable project, due to the
low balance of Fish and Wildlife
Propagation funds and low incoming
revenue in the past two years, the
Committee does not recommend
funding this year because the
Committee prefers to fund special
projects rather than having
organizations depend on grant funding
year-to-year to run their programs.
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Organization

C

Friends of Orinda
Creek

Type of Org

non-profit

Project Title

San Pablo Creek
Restoration
Project: Phase I

Type of Project

(e) habitat
improvement

Location of
Project

Central

Requested
Funding Amount

$7,000.00

Recommended
Funding
Amount

$6,455.00

(i) scientific research

D

California Department
of Fish and Wildlife

government

Diurnal Bridge
Inventory and
Assessment for
Bats

(m) other expenditures,
approved by the
department, for the
purpose of protecting,
conserving, propagating,
and preserving fish and
wildlife

Countywide

$998.70

$998.70

* CDFW has confirmed
this project is eligible to
receive funds under FGC
Section 13103 (i)
*CDFW requires Department approval of Fish and Wildlife Propagation funds that are requested under California Fish and Game Code Section 13103 (d), (h), (i), (l) and (m).
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FWC Rationale for Recommendation

The project meets the requirements of
Section 13103 (e) habitat improvement.
The project will restore aquatic habitat
and remove existing barriers to fish
This is a request for funds to support
movement, revegetation of the project
the San Pablo Creek Restoration
area will enable the development of a
Project - Phase I which will restore a
more extensive riparian forest and
degraded section of San Pablo Creek
canopy, the project would result in the
that runs through the downtown area
removal of concrete slabs to prevent
of Orinda. Funds are requested for
potential blockage of the downstream
boulders and fill for step pools and
culvert in the event of a severe storm,
native plants for revegetation.
and would result in the restoration of
the historic creek channel to reduce
Proposed Project Schedule:
bank failure and sediment deposition.
Construction to begin in Summer and
Partial funding is recommended and will
Fall of 2022.
be used on boulders and fill for step
pools and native plants for revegetation
(recommendation is to reduce native
plant funding from $2,000 to $1,455).
This is a request for funds to assess
and inventory structures for the
potential to support bat species in
Contra Costa County. Funds are
requested for a drone and manual
telephoto zoom lens for Canon DSLR
camera.
Requested exception to the grant
funding cost reimbursement
requirement.
Proposed Project Schedule:
?

The project meets the requirements of
Section 13103 (i) scientific research and
(m) other expenditures, approved by the
department, for the purpose of
protecting, conserving, propagating, and
preserving fish and wildlife. The study
will assist in the inventory of potential
roost sites for bat species throughout
the County and provide insight into the
ecological importance of specific bridges
or locations for bats. The drone and
telephoto zoom lens will be purchased
with Fish and Wildlife Propagation funds
and gifted to the California Department
of Fish and Wildlife.
4/6/2022
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Organization

E

Worth a Dam

Type of Org

non-profit

Project Title

Beaver Festival XIII:
The Case of the
Missing Salmon

Type of Project

(a) public education

Location of
Project

Central County

Requested
Funding Amount

$1,050.00

Recommended
Funding
Amount

$1,050.00

Staff Summary of Request
This is a request for funding a
children's educational activity at the
2022 Martinez Beaver Festival. “The
Case of the Missing Salmon” will invite
children to become ‘nature
detectives’ and solve a mystery at a
beaver pond, learning to identify the
habits and tracks of various riparian
wildlife. Funds will be used for cards,
envelopes, magnifying glasses, exhibit
location map festival brochures, artist
pastels, children's pastels and printing
of signs and post tests.
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FWC Rationale for Recommendation

The project meets the requirements
of Section 13103 (a) public
education. "The Case of the Missing
Salmon" is a fun way to learn about the
essential benefits of a beaver pond. The
children will learn to identify the tracks
of frequent pond wildlife and will gain a
better understanding of their lifecycles.

Event Date: June 25, 2022

F

John Muir (East Bay)
Chapter of Trout
Unlimited

non-profit

Wildcat Creek Fish
Passage and
Community
Engagement
Project

(e) habitat
improvement

West County

$2,400.00

$0.00

This is a request for funding assistance
on a project to restore steelhead in
Wildcat Creek. Funds will be used
train a student from a local university
as a paid intern to support the
volunteer effort of Trouts Unlimited.
The intern will assist the Conservation
chair and other Board members who
may assist on the project.
Requested exception to the grant
funding cost reimbursement
requirement.

Although a valuable project, due to the
low balance of Fish and Wildlife
Propagation funds and low incoming
revenue in the past two years, the
Committee does not recommend
funding this year because the intern
position was primarily to assist the
Conservation chair and other Board
members.

Proposed Project Schedule:
May 2022 - April 2023

4/6/2022
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Organization

G

The Watershed Project

Type of Org

non-profit

Project Title

Water Quality
Monitoring and
Capacity Building in
Contra Costa
County

Type of Project

Location of
Project

Requested
Funding Amount

Recommended
Funding
Amount

(a) public education
(e) habitat
improvement

Countywide

$20,000.00

$0.00

Staff Summary of Request
This is a request for funding for The
Watershed Project's Contra Costa
County creek monitoring program, so
they can provide partner groups with
increased capacity to take on more
local leadership of the program.
Funding is requested for calibration
standards for all meters in use, YSI
meter and sensors, Oakton pH meter,
water quaility app to publish data, ID
five bug samples at BioAssessment
Services, event space rental for yearend celebration, and intern stipend.
Requested exception to the grant
funding cost reimbursement
requirement.
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FWC Rationale for Recommendation

Although a valuable project, due to the
low balance of Fish and Wildlife
Propagation funds and low incoming
revenue in the past two years, the
Committee does not recommend
funding this year because The
Watershed Project has received Fish and
Wildlife Propagation funds in the past
for similar equipment.

Proposed Project Schedule:
Start Date ? - May 2023

H

SPAWNERS
(San Pablo Creek
Watershed Neighbors
Education &
Restoration Society)

non-profit

Communities for
Creeks

(a) public education

West County

$8,549.00

$3,390.00

This is a request for funds to create a
mid-length feature documentary and
accompanying curriculum guide for
students grades 7 - 12 to learn about
the best practices for monitoring,
protecting, and restoring urban
watersheds. Funding is requested for
documentary production,
documentary post-production and
curriculum materials.
Proposed Project Schedule:
April 2022 - February 2023
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The project meets the requirements
of Section 13103 (a) public
education. The project will educate
students about watershed ecology,
human impact on watersheds, and
scientific principles of fish and wildlife
conservation. Partial funding is
recommended and may not be used for
drone operator, rental insurance, sound
mix, music licensing, festival entry fees
and educational fee.
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Organization

I

Contra Costa Resource
Conservation District

Type of Org

government

Project Title

Zero-Emissions
Habitat
Restoration Tools

Type of Project

(e) habitat
improvement

Location of
Project

Countywide

Requested
Funding Amount

$14,849.87

Recommended
Funding
Amount

$7,669.87

Staff Summary of Request

This is a request for funds to purchase
battery-powered tools and a shipping
container for storage in order to
increase capacity for habitat
restoration and decrease pollution.
Funds would be used for battery
trimmers, backpack batteries, battery
hedge trimmer, batteries, chargers,
shipping container and railroad ties.
Proposed Project Schedule:
May 2022 - August 2022

J

Contra Costa Resource
Conservation District
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government

Improving and
developing the
Contra Costa
Resource
Conservation
District's Richmond
Greenway adopted
spot.

(e) habitat
improvement

West County

$2,692.70

$2,692.70
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FWC Rationale for Recommendation

The project meets the requirements
of Section 13103 (e) habitat
improvement. The purchase of batterypowered tools will allow CCRCD to
reduce air and noise pollution from
necessary tool use and increase the
EcoStewards Program's capacity to
benefit wildlife through habitat
restoration. Partial funding is
recommended and may not be used for
a shipping container or railroad ties.

The project meets the requirements
of Section 13103 (e) habitat
This is a request for funds to improve
improvement. The project will provide
CCRCD's adopted spot on the
reliable drip irrigation infrastructure
Richmond Greenway through the
which is needed to establish plants that
implementation of an irrigation
will provide pollinator habitat and
system, planting native vegetation,
increase water infiltration into the soil.
and putting up an educational sign. A
The interpretive sign will focus on the
list of items requested for funding is
importance of pollinators, the value of
included in the grant application.
healthy watersheds, and information
about native plant species with a goal of
Proposed Project Schedule:
inspiring curiosity about the natural
May 2022 - September 2022
world and inspire action to protect the
environment.
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Organization

K

Contra Costa Resource
Conservation
District/Friends of
Alhambra Creek

Type of Org

government

Project Title

Martinez
Educational Mural
Featuring Local
Flora and Fauna

Type of Project

(a) public education

Location of
Project

Central County

Requested
Funding Amount

$7,236.00

Recommended
Funding
Amount

$2,400.00

Staff Summary of Request
This is a request for funds to create
an educational mural featuring local
native flora and fauna to be located
at the underpass of Alhambra Way at
California Highway 4 in Martinez. QR
codes will be integrated into the
mural so viewers can use webconnected mobile devices to view
engaging and scientifically accurate
information about the represented
species and their respective roles in
the local ecosystem. Funding is
requested for paint, various supplies,
insurance, protectant coating, prep
work and final coating, design fee,
mural painting fee, and CCRCD fiscal
sponsor fee.
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FWC Rationale for Recommendation

The project meets the requirements
of Section 13103 (a) public education.
The mural will offer a free and accessible
outdoor educational opportunity for
people of all ages, serve as a destination
for local school field trips and as a site
for teachers to encourage children to
visit and interact with to earn extra
credit. Partial funding is recommended
and may not be used for insurance,
design fee, mural painting fee or CCRCD
fiscal sponsor fee.

Proposed Project Schedule:
January 2022 - October 2022

L

Contra Costa Resource
Conservation
District/Friends of San
Ramon Creek

government

Arundo Removal
and Replacement
in San Ramon
Creek
subwatershed

(e) habitat
improvement

Central County

$11,409.00

$9,949.00

This is a request for funds to continue
Arundo removal efforts. Funding is for
equipment to access steep slopes, and
for plants to restore sites where
Arundo has been removed. A list of
items requested for funding is
included in the grant application.
Proposed Project Schedule:
April 2022 - December 2022
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The project meets the requirements
of Section 13103 (e) habitat
improvement. Removing Arundo from
the creek bank and replanting the area
with native plants provides a healthier,
more biodiverse habitat for the fish
living in the water and the wildlife that
utilize the riparian area. Partial funding
is recommended and may not be used
for the RCD handling cost or the water
quaility measuring items.
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Organization

M

Regional Parks
Foundation

Type of Org

non-profit

Project Title

Black Rail Rescue
Rangers Habitat
Enhancement
Project

Type of Project

(e) habitat
improvement

Location of
Project

West County

Requested
Funding Amount

$9,000.00

Recommended
Funding
Amount

$0.00

Staff Summary of Request

This is a request for funds for a project
that will improve and expand habitat
for the California Black Rail, a state
threatened species, at Point Pinole
Regional Shoreline. Funds would be
used to help cover the expense of
working with Civicorps to remove
debris and maintain the tidal areas.
Proposed Project Schedule:
Following Spring breeding/nesting
season 2022- January 2023

N

Lindsay Wildlife
Experience

non-profit

Native California
Aquatic
Ecosystems Exhibit
and Educational
Programs

(a) public education

Central County

$12,849.00

$6,249.00

This is a request for funds to upgrade
the aquatic section of LWE's exhibit
floor and to create associated
educational programming. The exhibit
upgrade will focus on protecting
California aquatic ecosystems and the
native animals that call them home.
Funds would be used for interpretive
signage with infographics, and
interactive rail; signage and backdrop
for: tiger salamander, western pond
turtle, rattlesnake and garter snake
enclosures; an environmental wall
mural; and installation.
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FWC Rationale for Recommendation

Although a valuable project, due to the
low balance of Fish and Wildlife
Propagation funds and low incoming
revenue in the past two years, the
Committee does not recommend
funding this year because they did not
wish to fund the Civicorps contract.

The project meets the requirements
of Section 13103 (a) public education.
The project will upgrade the Creekwall
section of the museum's exhibit floor
into an engaging and interactive exhibit
which will provide associated
programming. Partial funding is
recommended and may not be used for
the environmental wall mural or
installation.

Proposed Project Schedule:
May 2022- January 2023
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Organization

O

Marine Science
Institute

Type of Org

non-profit

Project Title

Marine Science
Institute Delta
Discovery Voyage
Program

Type of Project

(a) public education

Location of
Project

Central County
48%
East County
52%

Requested
Funding Amount

$10,000.00

Recommended
Funding
Amount

$0.00

Staff Summary of Request

This is a request to fund various
expenses of MSI's Delta wildlife and
water education programs for 5th
grade Contra Costa County students.
Funds would be used for expendable
supplies, MSI instructors' overnight
stays in Antioch motel, fuel for
ship/MSI vehicles, and Antioch Marina
fee.
Proposed Project Schedule:
January 2023- December 2023

P

Mt. View Sanitary
District

government

Moorhen Marsh
and the MVSD
Wetlands
Education Program

(a) public education
(e) habitat
improvement

Central County

$15,779.00

$9,470.00

This is a request for funding assistance
for the management of plant and
wildlife in Moorhen Marsh and its
wetlands educational program serving
Contra Costa County students. Funds
would be used for: wetlands student
booklets, pencils, stickers, field trip
supplies, native plants for floating
islands, worm casting, soil, coir,
myselia, and planting equipment.
Proposed Project Schedule:
July 2022 - May 2023
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FWC Rationale for Recommendation

Although a valuable project, due to the
low balance of Fish and Wildlife
Propagation funds and low incoming
revenue in the past two years, the
Committee does not recommend
funding this year because they prefer to
fund special projects rather than having
organizations depend on grant funding
year-to-year to run their programs.

The project meets the requirements
of Section 13103 (a) public education
and (e) habitat improvement. The
project will reduce nutrient pollution
through the sustainment of native
vegetation and the floating island
system within Moorhen Marsh, which
hosts the MVSD Wetlands Education
Program. Partial funding is
recommended with two changes: 1)
reduce the amount of grant funding for
the Wetlands Student Booklets from
$7,000 to $3,000, and 2) grant funds
may not be used on stickers.

4/6/2022
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Requested
Funding Amount

Total
Total Available Funds as of January 12, 2022
Remainder

Subtotals By Region
East
West
Central
Countywide
TOTAL
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Requested Funding
Amount
$11,192.00
$13,641.70
$70,121.70
$50,918.39
$145,873.79

Percentage of
Total Amount
Requested
7.67%
9.35%
48.07%
34.91%
100.00%

$145,873.79

Agenda Item 2 - Attachment

Recommended
Funding
Amount

$50,324.27

$146,925.30
$1,051.51

$96,601.03

Percentage of
Recommended
Total Amount
Funding Amount Recommended
for Approval
$0.00
0.00%
$6,082.70
12.09%
$36,571.70
72.67%
$7,669.87
15.24%
$50,324.27
100.00%
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Department of
Conservation and
Development
30 Muir Road
Martinez, CA 94553

Contra
Costa
County

Phone:1-855-323-2626

John Kopchik
Director
Aruna Bhat
Deputy Director
Jason Crapo
Deputy Director
Maureen Toms
Deputy Director
Amalia Cunningham
Assistant Deputy Director

October 4, 2021
Dear Fish and Wildlife Propagation Fund Grant Applicants:
The Contra Costa County Fish and Wildlife Committee is pleased to announce that completed funding applications are
now being accepted for consideration for the Contra Costa County Fish and Wildlife Propagation Fund (Fund). All
application materials and guidelines are attached. Proposals must be received by 5:00 p.m. on Wednesday, January 5, 2022
(a postmark of January 5, 2022, does not satisfy the submission deadline). Proposals may be emailed or mailed. Any
applications that are received after the due date or without a signature will not be considered. Staff will acknowledge
receipt of each grant application. If you do not receive a confirmation of receipt contact Maureen Parkes at 925-655-2909
prior to the deadline. The recommendations of the Fish and Wildlife Committee will be forwarded to the Contra Costa
County Board of Supervisors, which maintains final decision-making authority for expenditures from the Fund.
The Contra Costa County Fish and Wildlife Propagation Fund is entirely supported by fine revenues resulting from
violations of the Fish and Game Code and Title 14 of the California Code of Regulations in Contra Costa County
(County). Projects awarded from the Fund must benefit the fish and wildlife resources of the County and must meet the
requirements of Section 13103 of the Fish and Game Code (attached). If your project is eligible under Section 13103 (d),
(h), (i), or (m) please send a copy of your draft proposal to Maureen Parkes at maureen.parkes@dcd.cccounty.us by
November 4, 2021. Staff will coordinate with the California Department of Fish and Wildlife to confirm the project’s
eligibility to receive funds. See Instructions for more details. All applications that satisfy the requirements listed in the
funding application instructions will be considered.
The Fish and Wildlife Committee strongly encourages applications related to:
 improving habitat
 scientific research
 public education
 threatened and endangered species
 resolving human/wildlife interaction issues
In addition to the above areas of interest, the Fish and Wildlife Committee wishes to fund one or more projects that
increase collaboration with law enforcement agencies and community cultural organizations on enforcement issues and
education focusing on communities that may be unaware of local fish and game laws. Projects that provide multilingual
signage and educational materials are encouraged.
The Fish and Wildlife Committee considers grant awards for prospective expenditures from non-profit organizations,
schools, and government agencies. The Committee generally does not recommend funding for operating costs and
overhead, such as staff salaries, benefits, or utilities. The Committee generally gives preference to funding material
expenses (e.g. purchase of equipment and materials). Organizations, schools, and government agencies that have received
previous Fish and Wildlife Propagation Fund grants should have a positive track record of completing projects and
submitting final reports in an efficient, timely and clear manner.
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The Committee expects to recommend awards to several applicants. However, it is possible that a particularly excellent
proposal will be recommended to receive a large portion of the total available funds. During the 2021 grant cycle a total
of $60,830.71 was awarded to seven projects. The awards ranged from $4,973.00 to $16,000.00. Available funds vary
from year to year and the Fish and Wildlife Committee cannot commit to multi-year or recurring funding. The Board of
Supervisors will make the final decision on the grant awards and successful applicants may anticipate receiving
notification by May 2022. Project expenditures eligible for reimbursement must be made subsequent to Board of
Supervisors approval of grant funding.
The grant award funds will be disbursed on a cost reimbursement basis.* (See below for exceptions.) Within a year
of grant funding approval, or within one month of project completion, whichever comes sooner, recipients must submit
a final project report which includes invoices and receipts documenting how funds were spent and the results of the
project. Any expenses not listed on the original grant application should be requested ahead of time. Unapproved
expenses may not be reimbursable. Fish and Wildlife Propagation fund grants will be disbursed after receipt and approval
of the final project report. Details will be outlined in the grant award letter that is sent to all successful applicants.
*Exception For Non-Profit Organizations That Can Demonstrate Financial Hardship: Private, non-profit entities
that can demonstrate that providing Fish and Wildlife Propagation grant funding on a cost reimbursement basis will
create a financial hardship and be detrimental to the operation of the program will be eligible to receive up to ½ of the
grant amount after the grant is awarded. The remaining amount of the grant will be disbursed after the entity has
submitted information including invoices and receipts documenting how the initial disbursement was spent. Within a year
of initial notification of the grant funding award (May 2023), or within one month of project completion, whichever
comes sooner, the entity will be required to submit information including invoices and receipts documenting how the
second disbursement was spent, and provide a final project report documenting the results of the project.
*Exception For Small Projects Under $1,000: Grant funding may be disbursed to private, non-profit entities prior to
the beginning of the project if the award is under $1,000 and the entity has provided documentation that the project
could only be initiated with advance funding. Within a year of grant funding, or within one month of project completion,
whichever comes sooner, recipients must submit a final project report which includes invoices and receipts documenting
how funds were spent and the results of the project.
The Committee appreciates your interest in this opportunity to improve the fish and wildlife resources in Contra Costa
County. Should you have any questions about the Fish and Wildlife Committee or this funding program, please contact
me at 925-655-2909 or maureen.parkes@dcd.cccounty.us.
Sincerely,

Maureen Parkes
Fish and Wildlife Committee Staff
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INSTRUCTIONS
What Must Be Included in Your Proposal (not to exceed 4 pages):
1) Signed Application Cover Page – See attached.
(PDFs and e-signatures are acceptable)
2) Description of the project for which funding is requested. Please include an explanation of:
 how this project will benefit the fish and wildlife of Contra Costa County
 how this project meets the requirements of Section 13103 of the Fish & Game Code (attached) which
defines the eligibility requirements for projects requesting funding from the Fish and Wildlife Propagation
Fund. Indicate which letter(s) of the Section 13103 is/are satisfied.
NEW REQUIREMENT: If your proposal is eligible under Section 13103 (d), (h), (i)*, or (m), a copy of
your draft proposal must be sent to the attention of Maureen Parkes at maureen.parkes@dcd.cccounty.us
or at the address listed on Page 2 and received by November 4, 2021. Staff will coordinate with the
California Department of Fish and Wildlife to confirm the project’s eligibility to receive funds.
*If your project is eligible under Section 13103 (i), and a scientific collection permit is required and
issued by the California Department of Fish and Wildlife, this will indicate that the project is eligible
to receive Fish and Wildlife Propagation funds. Please send the scientific collection permit along
with your grant application by the January 5, 2022 - 5:00 P.M. grant submission deadline. Scientific
collection permits are not included in the grant application page limit.
The Fish and Wildlife Committee wishes to be acknowledged for its financial support of the project. FWC
or staff review may be required prior to printing any written materials that receive funding. Please refer to
the guidelines listed below:
 Grant recipients agree to obtain advance written approval from the FWC of any communication/written
material that may reasonably be understood to represent the views of the FWC and to provide the FWC with
reasonable opportunity to review, comment and approve the communication/written material.
Grant recipients may use the following standard language in making attributions for funding by the FWC:
 Attribution for full Grant funding: “This (research, publication, project, web site, report, etc.) was funded by
the Contra Costa County Fish and Wildlife Committee.”
 Attribution for partial Grant funding: “This (research, publication, project, web site, report, etc.) is funded in
part by the Contra Costa County Fish and Wildlife Committee.”
3) Project schedule - The project must be completed within a year from the date you receive notification of funding
(by May 2023).
4) Project budget (itemized). The Fish and Wildlife Committee generally does not recommend funding for
operating costs and overhead. Examples for these include staff salaries, health insurance, and operation costs
such as electricity to run an office. If an hourly rate is listed, overhead costs need to be itemized separately. The
Committee generally gives preferences to funding material expenses (e.g. purchase of equipment and materials).
5) Annual budget for the applying organization (not itemized).
6) Statement describing the applying organization, listing the Board of Directors and officers of the organization,
and listing all affiliated organizations.
7) Statement describing the qualifications of the sponsoring organization and participating individuals for
completing the project.
8) List of individuals responsible for performing project and of individuals responsible for overseeing project.
9) Statement describing the status of permit approvals necessary to perform project (if applicable).
10) Request for an exception to the grant funding cost reimbursement requirement due to financial hardship or an
exception for a small project under $1,000. (This request does not count toward your page limit and is only
required if requesting an exception.)

Page 1 of 2
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Format:
 Your proposal packet, including cover sheet and any attachments must not exceed four single-sided pages
or two double-sided pages, 8.5 by 11 inches in size. Electronic submittals are preferred. Please use 11
point font or larger and ½ inch margins or larger on your pages. If you submit more than 3 pages plus
required cover sheet, your proposal may be disqualified without review.
 NEW REQUIREMENT: If your project is eligible under Section 13103 (d), (h), (i), or (m) a copy of your
draft proposal must be sent to the attention of Maureen Parkes at maureen.parkes@dcd.cccounty.us and
received by November 4, 2021. (See exception for Section 13103 (i) above.) Do not attach an additional
cover letter, brochures, posters, publications, CDs, DVDs, large maps or yellow-sticky paper (e.g. PostItTM).
 Your complete application packet including signature must arrive by 5:00 p.m. on Wednesday, January
5, 2022 (Pacific Standard Time) to be considered for funding. (Please note: A postmark of January 5,
2022 does not satisfy the submission deadline. If submitted after the deadline, your proposal will be
disqualified).*
Your complete application should be:
Emailed:
maureen.parkes@dcd.cccounty.us
or
Mailed or Hand Delivered**: Contra County Fish & Wildlife Committee
c/o Contra Costa County Dept. of Conservation and Development
30 Muir Road
Martinez, CA 94553-4601
Attn: Maureen Parkes
*Staff will acknowledge receipt of each grant application. If you do not receive an email confirmation of
receipt, contact Maureen Parkes prior to the deadline by calling 925-655-2909.
**Due to new (and changing) operating procedures related to COVID-19 safety measures, you need to
contact Maureen by email or telephone at 925-655-2909 to coordinate hand delivery of your application
to ensure your application is received by the submission deadline.
Final Checklist Before You Submit Your Proposal:
Please note that your proposal will not be considered if you provide more materials than required below:
 Signed Cover page (your proposal will be disqualified if it does not have your original signature on the
cover page).
 3 pages or less on your project description (any extra attachments such as a map and an organization
budget will be counted as one of the three page limit.)
 If your project qualifies under Section 13013 (i) and you have been issued a scientific collection permit
from the California Department of Fish and Wildlife please include it. (This is not a part of the page
limit listed above.)
 Request for an exception to the grant funding cost reimbursement requirement due to financial hardship
or an exception for a small project under $1,000. (This is not a part of the page limit listed above and is
only required if requesting an exception).
If you have questions regarding the Contra Costa County Fish and Wildlife Propagation Fund grant process,
please contact Maureen Parkes: maureen.parkes@dcd.cccounty.us / (925) 655-2909.
Page 2 of 2
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California Fish and Game Code Section 13103.
Expenditures from the fish and wildlife propagation fund of any county may be
made only for the following purposes:
(a) Public education relating to the scientific principles of fish and wildlife
conservation, consisting of supervised formal instruction carried out pursuant to a
planned curriculum and aids to education such as literature, audio and video
recordings, training models, and nature study facilities.
(b) Temporary emergency treatment and care of injured or orphaned wildlife.
(c) Temporary treatment and care of wildlife confiscated by the department as evidence.
(d) Breeding, raising, purchasing, or releasing fish or wildlife which are to be released
upon approval of the department pursuant to Sections 6400 and 6401 onto land or
into waters of local, state, or federal agencies or onto land or into waters open to the
public.
(e) Improvement of fish and wildlife habitat, including, but not limited to, construction
of fish screens, weirs, and ladders; drainage or other watershed improvements;
gravel and rock removal or placement; construction of irrigation and water
distribution systems; earthwork and grading; fencing; planting trees and other
vegetation management; and removal of barriers to the migration of fish and
wildlife.
(f) Construction, maintenance, and operation of public hatchery facilities.
(g) Purchase and maintain materials, supplies, or equipment for either the department's
ownership and use or the department's use in the normal performance of the
department's responsibilities.
(h) Predator control actions for the benefit of fish or wildlife following certification in
writing by the department that the proposed actions will significantly benefit a
particular wildlife species.
(i) Scientific fish and wildlife research conducted by institutions of higher learning,
qualified researchers, or governmental agencies, if approved by the department.
(j) Reasonable administrative costs, excluding the costs of audits required by Section
13104, for secretarial service, travel, and postage by the county fish and wildlife
commission when authorized by the county board of supervisors. For purposes of
this subdivision, "reasonable cost" means an amount which does not exceed 3
percent of the average amount received by the fund during the previous three-year
period, or three thousand dollars ($3,000) annually, whichever is greater, excluding
any funds carried over from a previous fiscal year.
(k) Contributions to a secret witness program for the purpose of facilitating enforcement
of this code and regulations adopted pursuant to this code.
(l) Costs incurred by the district attorney or city attorney in investigating and
prosecuting civil and criminal actions for violations of this code, as approved by the
department.
(m) Other expenditures, approved by the department, for the purpose of protecting,
conserving, propagating, and preserving fish and wildlife.

*

scientific collection permit, if required and issued by the California Department of Fish and
* AWildlife,
indicates that the project is eligible to receive Fish and Wildlife Propagation funds.
California Fish and Game Code Section 711.2. (a)
"For purposes of this code, unless the context otherwise requires, "wildlife" means and
includes all wild animals, birds, plants, fish, amphibians, reptiles, and related ecological
communities, including the habitat upon which the wildlife depends for its continued
viability ..."

*

Contra Costa County
2022 Fish and Wildlife Propagation Fund
Application Cover Page
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Office Use Only:

Project title:

Organization/Individual applying:

(Organization type: please check one –

government,

non-profit,

school,

other (explain)

Address:

Telephone:

Fax:

E-mail:

Name and title of contact person:

One sentence summary of proposal:

Requested grant:

Proposal prepared by (name & title):

Signature (Typing your name does not count as a signature.

If this section is empty, your proposal will not be considered):

________________________________________________

Signed on _______________

Clear Form
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Project Title: Pinole Creek Watershed Native Plant Garden at the Pinole Library
Funding Amt: $1400.00
Submitted by: Ann Moriarty, Friends of Pinole Creek Watershed
Report Date: 2 May, 2022
In 2020, Friends of Pinole Creek Watershed submitted a proposal to the Contra Costa County
Fish and Wildlife Committee and Contra Costa County Board of Supervisors for a Fish and
Wildlife Propagation fund grant to improve the Pinole Library Native Plant Garden and to
educate the public about Pinole Creek Watershed’s habitats. We gratefully accepted a grant
award to implement our project ideas.
Though the COVID-19 pandemic made it a challenging time to gather to work, we were able to
collaborate with Earth Team’s Pinole Valley HIgh School interns to add hardscaping and
additional native plants to the Pinole Library Native Plant Garden. Our intended use of funds for
items such as garden gloves and implements was forced to flex due to COVID restrictions, and
instead, we used the majority of the grant to purchase plants and rock for a path. Unfortunately,
also due to pandemic restrictions, in-person interaction with the public was curtailed throughout
the course of the project implementation. Fortunately, the garden remained open throughout
the pandemic and had more visitors than ever. The Friends of Pinole Creek Watershed and
Earth Team publicized the importance of native plants and pollinators through newsletters, blog
posts, and Instagram.
The grant supported the purchase of enough plants for two rounds of planting, in November of
2020 and November of 2021. Earth Team students researched and chose native plants suitable
to the site.They also learned planting techniques and were able in 2021 to teach another group
of Earth Team youth from Richmond. This included demonstrating the process and following up
with groups as the planting commenced.
In addition, two Earth Team youth developed a California Native Plant Guide to distribute. The
interns presented the guide at the 2021 planting event. The guide will be placed in brochure
holders on site for use by the public.
One of the project aspirations was to create a walking path for visitors to use to wander through
the garden. In March of 2021, we measured the length of the path and calculated the amount of
rock necessary to form the path boundaries.
The path was begun in May and completed in June of 2021. Moving rock and moving mulch
was a big deal!
Earth Team students and FOPCW members will continue to monitor and nurture the library
through the drought. Hopefully, we can shepherd the plants through the summer of 2022 and
into the fall. This includes hauling water from home once per month as there is no water source
at the library itself. Maintenance has included picking up trash and weeding opportunistic
invasives. The groups that use the adjoining tennis courts have also stepped up, cleaning trash
and enjoying the garden themselves.
https://www.earthteam.net/welcome-back-to-in-person-field-events/
https://www.earthteam.net/earth-team-brings-life-back-to-the-pinole-native-plant-garden/
https://www.instagram.com/friendsofpinolecreek/?hl=en
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Ms. Maureen Parkes
Staff to the Fish and Wildlife Committee
Department of Conservation and Development
30 Muir Rd
Martinez, CA 94553
Dear Ms. Parkes,
Per our grant agreement we would like to submit our final report for the Wildcat Creek Monitoring:
Cross-Agency Outdoor Science and Water Quality Curriculum. I have attached invoices, receipts and
accounting spreadsheet for your reference.
Project Results
Through the partnership with the Watershed Project, Salesian agreed to assist with the monitoring
program by expanding the cross-agency network, making data available through the California
Environmental Data Exchange Network (CEDEN), and deploying monitoring loggers at certain sites.
Funds for the water quality monitoring program went toward purchasing monitoring supplies. (See
attached) The goal of the Contra Costa County 2020 Fish and Wildlife Propagation Fund and the creek
monitoring program is to train and engage citizen scientists on improving water quality in Contra Costa
County in order to provide suitable habitat for fish populations. Citizen scientists will learn how to
monitor the health of our creeks and play a role in educating other residents on how to ensure a healthier
habitat for fish.
Due to Covid 19 reducing in-person learning days, the sparsity of water in the creek, and delays in
altering the class curriculum, we were unable to complete a full round of water testing. However, we
were able to establish connections with the Watershed Project and learned how to collect the water
samples and record site data, we restructured the Environmental Science class to include the field work,
introduced students to the site and worked with both the City of San Pablo and the Watershed Project
cleaning up the creek and removing invasive species.
In conjunction with the Watershed Project and the Wildcat Creek Monitoring: Cross-Agency Outdoor
Science and Water Quality Curriculum we learned about the basics on what to monitor, how to monitor,
and why these measurements (including pH, conductivity, salinity, temperature, TDS, turbidity and
dissolved oxygen) are important to understanding creek health. We will be analyzing macroinvertebrates
on May 24. Also of note is that the bioswales did not collect water this season. As the semester is
coming to an end, our plan is to resume this work at the beginning of the Fall Semester 2022.
Thank you for the opportunity to assist with the Wildcat Creek Monitoring: Cross-Agency Outdoor
Science and Water Quality Curriculum project. Please let me know if we satisfied the grant requirements
and will receive reimbursement for the monitoring equipment purchased.
Respectfully submitted,
JoEllen Baker
Chief Mission Advancement Officer
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This table MUST be completed with your grant reimbursement request. Please submit as an Excel spreadsheet.
Grantee Name: Salesian College Preparatory
Name of Project: Wildcat Creek Monitoring: Cross-Agency Outdoor Science and Water
Quality Curriculum
Contact Name Phone and Email if there are questions about this: JoEllen Baker, 510-234-4433 ext. 1413, jbaker@salesian.com
Description of service/item and amount
allowable from grant award

Oakton Multiparameter Tester
Milwaukee LED Economy Portable
Dissolved Oxygen Meter
Sper Scientific Turbidity Meter
Conductivity Standard
pH Buffers (2 boxes, assorted)
Featherweight Forceps

TOTAL

Vendor
Fotronic
Corporation Test
Equipment Depot
Amazon
Amazon
YSI, a Xylem Brand
YSI, a Xylem Brand
BioQuip Products

Description of service/item on receipt
(highlight item(s) on receipt)
Tests for pH, conductivity, total
dissolved solids, salinity, and
2/14/2022, No. 000109652
temperature

Date on Receipt/Invoice number

2/14/22, 111-2699799-1373867
2/14/22, 111-5469173-9184230
2/14/22, No. 919454
2/14/22, No. 919454
2/17/22, No. 191651

Tests for dissolved oxygen
Tests for turbidity
Calibrates meter for conductivity
Calibrates meter for pH
For handling BMIs

Total Amount of Receipt/Invoice

Total Amount of Receipt/Invoice
for reimbursement from the Grant

$181.20

$181.20

$228.28
$389.60
$114.89
$215.40
$108.71

$228.28
$389.60
$114.89
$215.40
$108.71

$1,238.08
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June 2022
Contra Costa Fish and Wildlife Committee
Contra Costa County Department of Conservation and Development
30 Muir Rd., Martinez, CA 94553
RE: Project Title: Combining naturalistic and automated monitoring to uncover
spatial and temporal landscapes of fear: human-wildlife issues at Briones
Dear Fish and Wildlife Committee Members:
On behalf of my students (a.k.a., “Team Squirrel”) at Mills College, I am writing
to submit our final report our project, “Combining naturalistic and automated
monitoring to uncover spatial and temporal landscapes of fear: human-wildlife
issues at Briones?” awarded to Mills College in the amount of $8,897.83 on April
26th, 2021 as well as a minor modification to the grant award. Below we summarize the
educational, research and conservation achievements made possibly by this grant.
Request for modification to grant award: I request a minor modification to the
grant award to support student mileage in addition to the direct cost of fuel to cover
transportation to and from the field site at Briones Regional Park. Mileage was required
rather than direct fuel costs to support student participation in this project using their
personal vehicles. In particular, the goals of the project required Chelsea Ortiz-Jimenez, a
Ph.D. Candidate at UC-Davis and Contra Costa native, to drive from her graduate
institution in Davis to Briones to support the final set of data collection for her
dissertation research. In the summer months, I used fuel to drive a Mills-owned field
vehicle and my student, Amelia Binnett, drove other students to the site using her
personal vehicle. The Mills COVID policy prohibits faculty to drive students.
Our research findings were presented to multiple audiences – including local ones
in California as well as international ones. I presented this research at several Biology
seminar including those at University of Texas-El Paso, California Lutheran University,
Exeter University, and the University of Wisconsin Eau-Claire and at the Frontiers in
Social Evolution international seminar held via zoom. Ph.D. Candidate, Chelsea OrtizJimenez as well as several undergraduates (Zaynab Alrashid, Robin Mitchell, Jada
Baldoza and Sophie Conroy) also shared oral presented their findings at the annual
Animal Behavior Society Meeting and at the Mary Bowerman Research Program’s 7th
Annual Conference. Zaynab Alrashid, Chelsea Ortiz-Jimenez, Robin Mitchell, and Dr.
Jenn Smith explained how these findings support our understanding of local mammals of
the Mount Diablo Range to naturalists in training at Las Positas College, at the Jill Barrett
Undergraduate Research Symposium at Mills College, and at the 2022 Biennial Regional
Animal Behavior Student Conference.
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We are writing up this research for publication in
a top-peer reviewed journal and recently published a
paper from our previous grant on parasite loads on
California ground squirrels entitled, “Host traits,
identity, and ecological conditions predict consistent flea
abundance and prevalence on free-living California
ground squirrels” in the International Journal for
Parasitology (see attached).
To date, this grant is offering important insights
into the effects of human alteration of natural habitats on
wildlife stress physiology and behavior by studying the
California ground squirrel (Otospermophilus beecheyi).
The project extended earlier research findings by
showing that microhabitat features, including visits by
humans and their dogs, to the home site of individual
squirrels triggers a heightened stress response in these emails. Despite frequent exposure
of California ground squirrels to human impacts, anthropogenic stressors appear to
influence stress physiology of these animals, providing a conservative indicator of how
humans and our pets are influencing the
welfare of wildlife in Contra Costa County
parks. These findings suggest that even
human-tolerant mammalian species may
experience important sublethal consequences
due to human modifications of natural
habitats. We plan to map a “gradient of fear”
based on the acoustic monitoring information
and camera trap data to understand the extent
to which humans, dogs, and natural predators
explain the stress response by these animals.
Beyond these scientific inferences, this
grant supported the educational training of several graduate and undergraduate students
conducting fieldwork in Contra Costa County as part of the Briones Long-Term Study of
California Ground Squirrels at Mills College is a Hispanic-serving women’s college.
Importantly, these data will be central to the dissertation project of Chelsea Ortiz (above),
a Hispanic native to Contra Costa who is enrolled in Ph.D. Program at UC-Davis. Thank
you for supporting these scientific and educational goals in Contra Costa County.
Sincerely,

Jennifer E. Smith, Associate Professor of Biology, Mills College
Website: www.JenniferElaineSmith.com, Email: jesmith@mills.edu
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Photos of Chelsea Ortiz-Jimenez, Zaynab Alrashid and Robin Mitchell.

Agenda Item 6c

Deploying acoustic monitors and camera traps at Briones Regional Park to monitor
anthropogenic noise as well as alarm calls and other signs of wildlife across space and time.
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Natural predators as well as human activity (and dogs) caught on camera traps near the
California ground squirrel burrows at Briones Regional Park.
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Preliminary findings show a significant positive relationship between visits by humans
and their dogs at Briones Regional Park in the fecal glucocorticoid metabolite
concentrations in feces collected from California grounds squirrels after controlling for
the effects of age, sex, and identity of individual animals (P < 0.01). Below are images of
undergraduate, Robin Mitchell, collecting fecal samples in the field and running ELISAs
in the field. She will begin her Ph.D. at the University of Chicago in the fall.

Ln Fecal
glucocorticoid
metabolites

Hourly rate of human and dog visits at site of squirrel capture
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a b s t r a c t
Understanding why some individuals are more prone to carry parasites and spread diseases than others is
a key question in biology. Although epidemiologists and disease ecologists increasingly recognize that
individuals of the same species can vary tremendously in their relative contributions to the emergence
of diseases, very few empirical studies systematically assess consistent individual differences in parasite
loads within populations over time. Two species of fleas (Oropsylla montana and Hoplopsyllus anomalous)
and their hosts, California ground squirrels (Otospermophilus beecheyi), form a major complex for amplifying epizootic plague in the western United States. Understanding its biology is primarily of major ecological importance and is also relevant to public health. Here, we capitalize on a long-term data set to
explain flea incidence on California ground squirrels at Briones Regional Park in Contra Costa County,
USA. In a 7 year study, we detected 42,358 fleas from 2,759 live trapping events involving 803 unique
squirrels from two free-living populations that differed in the amount of human disturbance in those
areas. In general, fleas were most abundant and prevalent on adult males, on heavy squirrels, and at
the pristine site, but flea distributions varied among years, with seasonal conditions (e.g., temperature,
rainfall, humidity), temporally within summers, and between flea species. Although on-host abundances
of the two flea species were positively correlated, each flea species occupied a distinctive ecological niche.
The common flea (O. montana) occurred primarily on adults in cool, moist conditions in early summer
whereas the rare flea (H. anomalous) was mainly on juveniles in hot, dry conditions in late summer.
Beyond this, we uncovered significantly repeatable and persistent effects of host individual identity on
flea loads, finding consistent individual differences among hosts in all parasite measures. Taken together,
we reveal multiple determinants of parasites on free-living mammals, including the underappreciated
potential for host heterogeneity – within populations – to structure the emergence of zoonotic diseases
such as bubonic plague.
Ó 2021 Australian Society for Parasitology. Published by Elsevier Ltd. All rights reserved.

1. Introduction
A key question in biology focuses on understanding why some
individuals in populations are more prone to carry parasites, and
thus spread diseases, than others (Shaw et al., 1998; Altizer
et al., 2003). In structured populations, a trait-based approach
may offer some insights into these patterns (Johnson et al.,
⇑ Corresponding author.
E-mail address: jesmith@mills.edu (J.E. Smith).
Present address: Department of Ecology, Evolution and Marine Biology, University of California Santa Barbara, Santa Barbara, CA 93106, USA.
2
Present address: University of California Davis School of Medicine, 4610 X Street,
Sacramento, CA 95817, USA.
1

2015). Indeed, attributes such as age and sex often co-vary with
determinants of parasite presence such as habitat use (Freeland,
1983; Krasnov et al., 1997, 2006a, 2006b, 2012), social factors
(Hart, 1994; VanderWaal et al., 2014; Habig et al., 2018), and
immunocompetence (Altizer et al., 2003; St. Juliana et al., 2014).
Although overlooked in seminal models (Anderson and May,
1992; Arneberg et al., 1998; Arneberg, 2002), epidemiologists
and disease ecologists are increasingly recognizing that even individuals belonging to the same age-sex category may vary tremendously in their contributions to the emergence of diseases within a
population (Combes, 2001). For example, Typhoid Mary, Patient
zero (HIV) and several key SARs patients (super-spreaders) are
widely recognized for their disproportional effects (Lloyd-Smith

https://doi.org/10.1016/j.ijpara.2020.12.001
0020-7519/Ó 2021 Australian Society for Parasitology. Published by Elsevier Ltd. All rights reserved.

Please cite this article as: J.E. Smith, I.B. Smith, C.L. Working et al., Host traits, identity, and ecological conditions predict consistent flea abundance and
prevalence on free-living California ground squirrels, International Journal for Parasitology, https://doi.org/10.1016/j.ijpara.2020.12.001
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Here, we used 7 years of data from marked California ground
squirrels to uncover the determinants of their flea community
stability, abundance and prevalence. First, we expected male
hosts to harbor more fleas than female hosts because males generally have more compromised immune systems than females
(Krasnov et al., 2012). Although this pattern is often reported
as the ‘‘norm” for mammals, the effects of host sex on flea loads
is mixed for California ground squirrels (Holdenried et al., 1951;
Lang and Wills, 1991; Lang, 1996; Bursten et al., 1997). Second,
we expected the two flea species to occupy contrasting ecological
niches. Specifically, each flea species might occur on hosts
belonging to different ontogenetic stages (Marshall, 1981;
Krasnov et al., 2004a, 2004b). Third, we expected abiotic factors
such temperature (Stewart and Evans, 1941; Lang, 1996) and
moisture (Ryckman, 1971; Lang, 1996) to be important determinants of on-host flea loads. Specifically, we predicted high flea
loads in conditions with intermediate temperatures and moisture. Cold winter/dry spring conditions can limit flea reproduction (e.g., fleas are only active at >10 °C (50°F’; Bibikova et al.,
1963)), but excessive summer heat (>26 °C, ~80°F) and relative
humidity (>80% RH) can limit flea survival (Krasnov, 2008;
Stenseth et al., 2008) and abundance (Stenseth et al., 2006).
Although fleas require sufficient moisture to avoid desiccation
without favoring mold or flea pathogens (Hirst, 1927; Sharif,
1949; Olson, 1969; Saxena, 1999), these effects are not always
straightforward for fleas residing on burrowing rodents; burrows
may buffer extreme weather (Ari et al., 2011) and fleas may even
prosper if hot/dry aboveground conditions compromise host condition (Eads et al., 2016; Eads and Hoogland, 2017). Finally,
because parasites are strong indicators of host fitness (Arnold
and Anja, 1993), flea loads might be lowest in pristine areas
where hosts are generally of heavier body mass and otherwise
in better physiological condition (Hammond et al., 2019b), and
therefore less susceptible to flea infestations (Eads et al., 2016).
Alternatively, flea loads might be highest on heavier squirrels
with more surface area for parasites (Waterman et al., 2014)
and at pristine areas if microhabitats more closely match the
evolved physiological adaptations of a flea species (Hudson
et al., 2006). Overall, we expected the combined effects of host
traits, seasonal factors, and site of capture to predict on-host flea
community stability, abundance and prevalence in the California
ground squirrel. We also investigated whether consistent differences in flea loads for individual California ground squirrel hosts
were repeatable over time.

et al., 2005; Meyers et al., 2005; Paull et al., 2012). Indeed, a growing literature is revealing key links between social connectivity and
parasitism within host populations, attributed to host heterogeneity in contact rates and/or infectiousness (Kilpatrick et al., 2006;
Matthews et al., 2006; Clay et al., 2009). Outside the context of
social networks, studies on host heterogeneity in parasite loads
focus largely on interspecific – rather than intraspecific – variation
in parasite preferences for one host species over another (Streicker
et al., 2013; García-Longoria et al., 2014; Hammond et al., 2019a).
However, relatively few studies explicitly quantify the extent to
which parasitism rates consistently differ over time for individual
hosts of the same species. Understanding effects of host heterogeneity is complementary to social network studies and crucial
for predicting impacts of hosts on disease transmission (Dwyer
et al., 1997). Repeated samples from long-term data sets offer
opportunities to examine such effects (Smith et al., 2017; Payne
et al., 2020).
Understanding intraspecific variation in host heterogeneity is
particularly relevant within the context of global flea-borne infections. The Order Siphonaptera (fleas) represents a major group of
parasites that is of critical global ecological and public health
importance. Of the approximately 2,600 species of fleas, about
90% parasitize mammals (Bourne et al., 2018). Mammalian hosts
experience periodic infestations that represent the emergence of
unfed immature fleas from the abiotic environment (Krasnov
et al., 2004a, 2004b; Bourne et al., 2018). In adulthood, fleas typically parasitize a single host; before dying, female fleas usually
drop off the living host and lay eggs in the environment (Bourne
et al., 2018). Although fleas may switch hosts if a disease such as
plague kills an initial host, this complex life cycle generally results
in indirect transmission among hosts (Hudson et al., 2006;
Krasnov, 2008; Bitam et al., 2010). As fleas drop off and new ones
recolonize, this may give rise to substantial fluctuations in an individual’s flea loads over time. However, if individual hosts vary consistently in key characteristics that affect rates of flea infestations,
host identity may emerge as a salient predictor of flea community
stability and of flea abundance and prevalence. To date, however,
the effect of consistent, intraspecific host heterogeneity (e.g., an
individual animal’s identity) – beyond the effects of host demographic characteristics (e.g., age and sex) and ecological conditions
(e.g., seasonal factors, habitat disturbance) – on flea abundance and
prevalence has rarely, if ever, been documented in any species, and
has not been examined in the classic California ground squirrel
(Otospermophilus beecheyi, Richardson 1989)-plague system.
Arguably one of the most severe re-emerging infections spread
by fleas to humans is plague, caused by the bacterium, Yersinia pestis; without treatment, it has a case-fatality ratio in humans of 30%
to 100% (Stenseth et al., 2008). In the western United States, the
flea Oropsylla montana (Baker) is the most important vector of sylvatic plague, particularly in the state of California (Clover et al.,
1989; Smith et al., 2010). Oropsylla montana, in combination with
a second flea, Hoplopsyllus anomalous (Baker), and their host, the
California ground squirrel, form the principal complex for amplifying epizootic plague in the western United States (Barnes, 1982;
Lang, 2004). This complex is also associated with tularemia, a febrile illness that induces sepsis and/or pulmonary infections in
humans (Evans and Holdenried, 1943; Roth et al., 2018). Understanding their flea distributions is of public health concern because
California ground squirrels regularly interact with humans in parks
and exurban communities (Bradley and Altizer, 2007). This is also
of considerable ecological importance in North American grasslands (Biggins and Kosoy, 2001; Eads and Biggins, 2015). These
native mammals are ecosystem engineers (Swaisgood et al.,
2019) and major prey items in California grasslands (reviewed by
Smith et al., 2016).

2. Materials and methods
2.1. Long-term study populations and field sites
From 2013 to 2019, we studied free-living California ground
squirrels at two distinct locations at Briones Regional Park in Contra Costa County, California, U.S.A. (Latitude: 37° 560 15.72300 North,
Longitude: 122° 80 19.873800 West, elevation: 319 m above mean
sea level (Ortiz et al., 2019)]. The study area consists primarily of
open oak savannah, interspersed with vegetated riparian corridors
subject to a relatively mild Mediterranean climate typified by hot,
dry summers and cool, rainy winters. The two sites (~9600 m2
each) differ in their microhabitat features (Ortiz et al., 2019) and
levels of disturbance by humans and dogs (Hammond et al.,
2020). Specifically, vegetation height and cover is more intact at
the pristine than at the disturbed site (Ortiz et al., 2019). Animals
at the disturbed site have higher glucocorticoid levels and poorer
body condition than animals at the relatively pristine site
(Hammond et al., 2019b).
2
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seasonal periods, ending on the last day of our ‘‘summer” trapping.
For convenience, we refer to these as ‘‘winter” (20 December of the
previous year to 19 March of the current year), spring (20 March to
19 May; prior to start of annual trapping) and ‘‘summer” (20 May
to 19 July; annual trapping period). We expected that sampling day
may also interact with these effects. For example, winter rainfall
may have increased effects earlier in the spring/summer while
the effects of the number of hot, humid days should be strongest
late in the summer. Sensors at Briones Regional Park (Station
ID = BNE) collected abiotic measures and these were downloaded
from the California Department of Water Resources’ website
(http://cdec.water.ca.gov/dynamicapp/wsSensorData).

2.2. Live trapping of free-living squirrels
We live-trapped and released California ground squirrels using
Tomahawk Live-Traps (Hazlehurst, Wisconsin, USA) baited with
black oil sunflower seeds and peanut butter (Ortiz et al., 2019).
Trapping was conducted during the late spring and early summer
months (May, June, and July), a time of year when juveniles and
adults are most active aboveground (Holekamp and Nunes, 1989;
Smith et al., 2018) and most human cases of plague emerge
(Smith et al., 2010). Traps were covered with cardboard for shade
and checked at intervals of <30 min. Upon first capture in the
study, we marked each subject with a Monel ear tag and a Passive
Integrated Transponder (PIT) tag (Biomark Inc., Idaho, Nebraska, U.
S.A.). Juveniles were weaned young of the year (60–365 days of
age) whereas adults were older than 365 days (Hanson and Coss,
1997). Marked individuals were assigned to age categories with
high accuracy (Smith et al., 2018). For each capture, we noted
the date, time, and site of capture. Using a cone-shaped handling
bag (Koprowski, 2002), we recorded each subject’s mass and sex.
To avoid transfer of fleas among subjects, a series of handling bags
was used. After each bag’s use, it was briskly shaken inside out and
carefully inspected for fleas prior to use on a subsequent subject.
All field methods were approved by the Animal Care and Use
Committee of Mills College, USA and consistent with the guidelines
of the American Society of Mammalogists for the use of wild mammals in research (Sikes, 2016). Research permits were obtained
from the California Department of Fish and Wildlife, USA and the
East Bay Regional Park District, USA.

2.5. Statistical analysis
We used R version 3.5.1 (R Development Core Team, 2019,
Vienna) for all statistical analyses. We applied a principal component analysis (PCA) to reduce the dimensionality of correlated abiotic measures in FactoMineR (Lê et al., 2008) and generated a small
number of uncorrelated variables (Table 1). The first principal component (PC1) correlates with cool, humid, and wet conditions in
the spring and summer months whereas the second principal component (PC2) reflects cold, humid and rainy conditions in the winter months. Because all seasonal measures loaded highly
(absolute value of 0.65) on the first two PCs and these first two
PCs together explained 75 % of the total variation (46% and 29%,
respectively), only these first two PCs were included as predictor
variables in our statistical models. We also implemented the package codyn (Hallett et al., 2016) to calculate annual measures of
community stability (Tilman, 1999).
We ran a total of six generalized mixed effect models (GLMMs).
First, we modeled the predictors of community stability by fitting a
GLMM with a Gaussian distribution in lme4 (Bates, D., Mächler, M.,
Bolker, B., Walker, S. 2014. Fitting linear mixed-effects models
using lme4. arXiv 1406:5823). Second, we fitted separate models
to explain each measure of abundance: (i) total (O. montana and
H. anomalous combined), (ii) O. montana alone, and (iii) H. anomalous alone, each with a negative binomial distribution in the package glmmTMB (Brooks et al., 2017). Shapiro tests (P < 0.0001) and
visual inspection indicated that the flea count data failed to conform to the normal distribution. To account for over-dispersion,
this model was implemented using the ‘‘nbinom2” family. Third,
to assess the factors predicting on-host prevalence, we fitted a single GLMM with a binomial distribution for each flea species in
lme4 (Bates et al., 2014) to examine its presence/absence on a
potential host for each capture event. We mean-rescaled data prior
to analysis to permit comparisons of effect sizes across variables.
For each model, we entered the fixed effects of host characteristics (age category (juvenile/adult) and sex (male/female)), shortterm environmental factors (study site (pristine/ disturbed), day of
year, hour of day), and seasonal climate measures (PC1, PC2) as
predictor variables. We also included the random effects of year
and host identity in each model to account for repeated measures
within our data set and to examine inter-individual differences
among hosts. Likelihood Ratio Tests (LRTs) were used to assess if
the random effect of identity improved each model’s fit and calculated unadjusted repeatability for each using the rptR package
(Stoffel et al., 2017). Repeatability, defined as the intraclass correlation coefficient, measures the proportion of total variance
explained by among (rather than within) individual differences.
Because we expected non-additive effects among seasonal conditions (PC1 versus PC2), day of study and study site (pristine versus disturbed) on fleas, we entered their two-way interactions into
each of the five models. Where appropriate, we added a squared
term for PCs to examine non-linear effects to test whether intermediate conditions are associated with high flea loads. The interac-

2.3. Flea collection and identification
Upon their first capture in each trapping period (once every
2 weeks), the same handler (J.E. Smith) held each subject in a handling bag while a second handler combed the animal from the nape
of the neck to the rump using a standardized combing technique
(Stevenson et al., 2005). Specifically, we combed each subject with
a flea comb five times to fully sample its dorsal side (few fleas
reside on the underside of squirrel hosts) over a white tub sprayed
with 90% ethanol. The handler inspected the anogenital regional
and hind limbs of each subject for ~45 s, collecting any additional
fleas detected on these areas. All fleas were then carefully transferred with forceps into a sterile 2 ml tube where they were fixed
in 90% ethanol. Tubes were placed on ice in a cooler and transferred within several hours to a 20 °C freezer for long-term storage at Mills College.
In the laboratory, we used published taxonomic references
(Hubbard, 1947; Stark, 1970; Furman and Catts, 1982) to identify
each flea to species. We then indexed flea abundance as the total
count of all fleas (including zeros; Bush et al., 1997) in three ways:
(i) regardless of species, (ii) O. montana only, and (iii) H. anomalous
only. These data were also used to assess the on-host prevalence
(presence/absence) of each flea species in a given sampling event,
and to calculate community stability for squirrels sampled for fleas
on multiple occasions within a year.
2.4. Environmental measures of seasonal conditions
Given the complex life cycles of fleas (Bourne et al., 2018), we
expected annual rather than daily environmental measures to
most strongly predict the distributions of fleas on rodent hosts
(Russell et al., 2018). Specifically, we predicted annual measures
of winter precipitation, number of days with temperatures below
50°F (10 °C), number of days with temperatures exceeding 78°F
(26 °C) and numbers of days with RH of at least 80% should most
strongly predict flea loads (Russell et al., 2018). Based on the literature and our trapping period, we collected weather data for three
3
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anomalous (N = 7,168 fleas). On average, we detected 13 ± 0.5
(median ± S.E.) fleas per first capture event of every 2 week sampling period (N = 803 squirrels). The median (±S.E.) on-host abundance of fleas was more than three times greater for O. montana
(10 ± 0.4 fleas; range = 0 to 212 fleas per capture) than for H.
anomalous (3 ± 0.1 fleas; range = 0 to 54 fleas per capture) and this
difference was statistically significant (Wilcoxon-signed rank test:
Z = 27226, P < 0.000001, N = 803 squirrels, Table 2).
Annual measures of flea community stability ranged from 0.67
to 44.54, averaging 2.72 ± 0.19 for the 414 unique squirrels sampled for fleas on multiple occasions within at least one season. Each
of these hosts were sampled on average over 2 ± 1 years (range: 1–
6 annual stability measures per individual). Community stability of
on-host fleas was significantly predicted by the interaction of host
age (0.002 ± 0.28, P = 0.99) and sex (0.08 ± 0.42, P = 0.85; Age *
Sex: 0.98 ± 0.47, P = 0.036). Notably, adult males had significantly
more stable flea communities than juvenile males (0.65 ± 0.31,
P = 0.034, Table 2), but community stability did not significantly
differ with age for females (0.18 ± 0.29, P = 0.52). We also detected
no sex differences in community stability for juveniles (0.0001 ± 0.
0001, P = 1.000) or adults (0.99 ± 0.65, P = 0.128) nor did stability
vary significantly by study site (0.44 ± 0.33, P = 0.18), weather
(PC1: 0.06 ± 0.06, P = 0.349; PC2: 0.08 ± 0.08, P = 0.346), or year
(Chi-square = 9.7, degrees of freedom (d.f.) = 1, P = 1.0000).

Table 1
Principal components (PC) analysis results for weather conditions at Briones Regional
Park in Contra Costa County, USA.
Coefficients

PC1

PC2

Cool Days (#) – Spring
Humid Days (#) – Spring
Mean Relative Humidity – Summer
Mean Relative Humidity – Spring
Total Precipitation (cm) – Summer
Humid Days (#) – Summer
Total Precipitation (cm) – Spring
Total Precipitation (cm) – Winter
Cool Days (#) – Winter
Humid Days (#) – Winter
Mean Temperature – Winter
Mean Relative Humidity – Winter
Mean Temperature – Spring
Hot Days (#) – Summer
Mean Temperature – Summer
Eigenvalues
S.D.
Proportion of Variance

0.98
0.83
0.78
0.75
0.75
0.73
0.65
0.55
0.29
0.14
0.11
0.04
0.81
0.83
0.87
6.85
2.62
0.46

0.11
0.46
0.52
0.60
0.24
0.64
0.20
0.65
0.71
0.69
0.81
0.76
0.17
0.41
0.42
4.37
2.09
0.29

Bolded coefficient names aligned most strongly with PC1 or PC2, respectively.

tion between age and sex category was also examined because we
predicted that adult females may respond differently than juveniles of either sex to levels of disturbance; females are most sensitive to levels of anthropogenic disturbance in our study area
(Hammond et al., 2019b). Because mass is highly correlated with
each age-sex category (Hammond et al., 2019b), the effects of mass
on abundance and prevalence were assessed separately for each
age and sex category. Finally, we also predicted that sampling
day and hour might have interactive effects on flea abundance
and prevalence. Statistically significant two-way interactions were
retained in the final models and report non-significant ones based
on their addition to each final model. No terms in our final models
were highly intercorrelated (R  0.25 for all terms).
Finally, we tested for relationships between the two flea species
to examine the potential for negative abundance correlations
between them; we expected that such patterns may be driven by
key ecological forces such as interspecific competition (Connell,
1983) and/or physiological constraints (Kearney and Porter,
2009). First, we used a non-parametric Wilcoxon-paired rank test
to compare the median abundance and prevalence, respectively,
for each flea species on each host. Based on our findings, we next
examined whether the common species (O. montana) imposed an
inhibitory effect on the rare one (H. anomalous), by entering O.
montana abundance for each capture event as a predictor variable
in the models explaining H. anomalous abundance. P < 0.05 was
considered statistically significant.

3.2. Determinants of overall abundance of on-host fleas
Host traits, in combination with environmental factors,
explained patterns of overall on-host flea abundance. In general,
adults (versus juveniles) and individuals at the pristine (versus disturbed) site had the most fleas, but age effects were most pronounced at the pristine site (Age * Site: P = 0.008, Table 3, Fig. 1;
see Supplementary Table S1 for details). Males also had significantly more fleas than females (P = 0.004, Table 3, Fig. 1) regardless
of age (Supplementary Table S1). Moreover, heavier squirrels had
more fleas than those of lower masses; this pattern was statistically significant for all age-sex categories (P  0.02) except for
adult males (P = 0.06, Supplementary Table S1). In general, overall
flea abundances increased over the course of the season (positive
day of year effect) and cooler, wetter winters (PC2) tended to be
associated with more fleas, but the effects of spring/summer conditions varied between sites such that multiple environmental factors explained total abundance. First, although the influence of
winter conditions on the number of fleas sampled generally
declined as each summer progressed (PC2 * Day: P < 0.00001,
Table 3), the effects of spring/summer conditions on total flea
abundance were consistent throughout each sampling summer
(Supplementary Table S1). Second, total flea abundance varied
between sites in response to winter (Site * PC2: P = 0.003; Site *
PC22: P < 0.00001, Table 3) and spring/summer conditions (Site *
PC1: P < 0.00001, Table 3). For hosts at the pristine site only,
cold/wet winters corresponded with a direct increase in total flea
abundance (PC2: 0.04 ± 0.02, t = 2.16, P = 0.03), and the magnitude
of these effects significantly declined as each summer progressed
(PC2 * Day: 0.003 ± 0.001, t = 3.96, P < 0.00001). However, intermediate winter conditions had negligible effects on total flea abundance at the pristine site (PC22: 0.01 ± 0.06, t = 0.12, P = 0.91).
Total flea abundance at the pristine site also tended to increase
with cool and moist spring/summer conditions (PC1: 0.11 ± 0.06,
t = 1.86, P = 0.06) and intermediate spring/summer conditions
(PC12: 0.05 ± 0.03, t = 1.75, P = 0.08), but these effects were
not statistically significant. In contrast, the direct and intermediate
effects of cool winter (PC2: 0.18 ± 0.17, t = 1.12, P = 0.27; PC22:
0.06 ± 0.07, t = 0.88, P = 0.38) and spring/summer (PC1: 0.02 ± 0.
08, t = 0.23, P = 0.82; PC12: 0.03 ± 0.03, t = 0.85, P = 0.39) conditions were less clear at the disturbed site. Third, total flea abun-

2.6. Data accessibility
Data for this article can be found online at MendeleyData
(https://data.mendeley.com/) (DOIs: https://doi.org//10.17632/s
v6f563gcp.1).
3. Results
3.1. Community composition and stability of on-host fleas
We detected 42,358 fleas on hosts for 2,687 out of 2,759 sampling events involving 803 unique California ground squirrels
across the 7 year study at two study sites; many individuals were
captured multiple times as juveniles and adults (Table 2). All collected fleas were identified as O. montana (N = 35,190 fleas) or H.
4
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Table 2
Mean ± S.E. flea abundance, prevalence, and community stability on hosts.

1
2

Age-sex category

Unique
individuals1
(hosts)

Captures
(trapping
events)

Total flea
abundance1
(mean ± S.E.)

Oropsylla
montana
abundance1
(mean ± S.E.)

Hoplopsyllus
anomalous
abundance1
(mean ± S.E.)

O. montana
prevalence1
(mean ± S.E.)

H. anomalous
prevalence1
(mean ± S.E.)

Community
stability2
(mean ± S.E.;
sample size)

Adult males

N = 203

N = 462

18.8 ± 0.9 fleas

0.98 ± 0.01

0.56 ± 0.02

N = 254

N = 1,013

0.1

0.97 ± 0.01

0.52 ± 0.02

Juvenile males

N = 287

N = 558

0.2

0.92 ± 0.01

0.66 ± 0.02

Juvenile females

N = 300

N = 726

2.6 ±
fleas
2.1 ±
fleas
3.4 ±
fleas
2.7 ±
fleas

0.2

Adult females

21.5 ± 1.0
fleas
19.0 ± 0.6
fleas
11.2 ± 0.5
fleas
9.7 ± 0.3 fleas

0.2

0.92 ± 0.01

0.64 ± 0.02

3.6 ± 0.7,
N = 81
2.7 ± 0.3,
N = 140
2.3 ± 0.2,
N = 130
2.2 ± 0.2,
N = 162

16.9 ± 0.5 fleas
7.8 ± 0.4 fleas
7.0 ± 0.3 fleas

Sampling unit is the number of unique hosts sampled for fleas at least once during the seven-year study.
Sampling unit is the number of unique hosts sampled for fleas on multiple occasions within at least one summer.

Table 3
Factors predicting flea abundance on California ground squirrels.
Overall flea abundance

Oropsylla montana abundance

Hoplopsyllus anomalous abundance

Fixed effects

Estimate ± S.E.

Fixed effects

Estimate ± S.E.

Fixed effects

Estimate ± S.E.

Age-category (adult)
Sex (male)
Hour of day
Day of year
Site (pristine)
Age * Site (adult)

0.70 ± 0.04c
0.11 ± 0.04b
0.05 ± 0.01c
0.003 ± 0.0008c
1.04 ± 0.11c
0.22 ± 0.08b

Age-category (adult)
Sex (male)
Hour of day
Day of year
Site (pristine)

0.81 ± 0.04c
0.11 ± 0.05b
0.06 ± 0.01c
0.002 ± 0.001a
0.85 ± 0.11c

Age-category (adult)
Sex (male)
Hour of day
Day of year
Day * Hour
Site (pristine)
Day * Site

0.32 ± 0.06c
0.08 ± 0.06
0.43 ± 0.16b
0.003 ± 0.01
0.01 ± 0.003c
0.86 ± 0.07c
0.01 ± 0.003c

Winter conditions (PC2: cool &
wet)
Winter conditions2

0.54 ± 0.17b

Winter conditions (PC2: cool &
wet)
Winter conditions2

0.20 ± 0.15
0.05 ± 0.06

0.13 ± 0.06a

Winter conditions * Day
Winter conditions * Site
Winter conditions2 * Site

0.002 ± 0.0004c
0.14 ± 0.05b
0.08 ± 0.02c

Winter conditions * Site
Winter conditions2 * Site

0.17 ± 0.05b
0.09 ± 0.02c

Winter conditions (PC2: cool &
wet)
Winter conditions2

Spring/summer (PC1: cool & wet)
Spring/summer conditions2
Spring/summer conditions * Site

0.02 ± 0.08
0.03 ± 0.03
0.15 ± 0.02c

0.78 ± 0.10c
0.004 ± 0.0005c
0.07 ± 0.03b

Oropsylla montana abundance

0.01 ± 0.01c

Random effects
Identity
Year

X2
2795.2c
2923.2c

Spring/summer (PC1: cool & wet)
Spring/summer conditions2
Spring/summer conditions *
Site
Random effects
Identity
Year

Spring/Summer (PC1: cool & wet)
Spring/Summer conditions * Day
Spring/Summer conditions2

Random effects
Identity
Year

X2
5355.3c
5356.6c

0.06 ± 0.07

0.01 ± 0.07
0.02 ± 0.03
0.19 ± 0.02c
X2
3259.1c
3351.9c

0.09 ± 0.05

For categorical fixed effects, the level of the variable being compared is shown in parentheses (e.g., for ‘‘Adult”, adults were compared to juveniles, and a positive estimate
indicates that adults had more fleas than juveniles). Statistically significant terms are in bold and superscript letters indicate p-values (a = P < 0.05, b = P < 0.01,
c = P < 0.00001).

dance was significantly higher for more easily trapped squirrels
(e.g., hosts captured early in the day; Hour: P < 0.00001) as well
as on squirrels trapped late in the summer (Day: P < 0.00001,
Table 3); these effects were additive (Supplementary Table S1).
Finally, the random effect of year significantly explained flea abundance (Year: P < 0.00001, Table 3).

O. montana was most abundant in summers after intermediate
winters (PC22: 0.04 ± 0.01, t = 3.38, P < 0.001) rather than in
summers after more extreme winter weather (PC2: 0.004 ± 0.0
3, t = 0.14, P = 0.89; Fig. 2A). Also at the pristine site, O. montana
was most abundant in years with the coolest and wettest spring/summer conditions (PC1: 0.03 ± 0.01, t = 2.64, P = 0.008) rather
than with intermediate spring/summer weather (PC12: 0.01 ± 0.
01, t = 1.44, P = 0.15). At the disturbed site, O. montana abundance
was greatest in years characterized by intermediate winter (PC22:
0.03 ± 0.01, t = 4.13, P < 0.0001) and spring/summer (PC12: 0.
009 ± 0.003, t = 2.63, P = 0.008) conditions rather than years with
extreme winter (PC2: 0.004 ± 0.02, t = 0.20, P = 0.85) or spring/summer (PC1: 0.004 ± 0.008, t = 0.51, P = 0.61) weather. The effects
of weather conditions on O. montana abundance were consistent
throughout each summer (Supplementary Table S2). Third, we
again detected significantly more O. montana on hosts trapped earliest each day, but it was most abundant early in the summer
(Table 3, Fig. 4A); these effects were additive (Supplementary
Table S2). Finally, its abundance also varied significantly among
years (Year: P < 0.00001, Table 3).

3.3. Determinants of on-host abundance for Oropsylla montana
Factors predicting on-host abundance for O. montana, the common flea species, largely mirrored those predicting overall flea
abundance. First, O. montana were significantly more abundant
on adults, on males, and on individuals residing at the pristine site,
but this time, all of these effects were additive and heavier squirrels of all age-sex categories had significantly more fleas (Tables
3, see Supplementary Table S2 for details). Second, as with total
flea abundance, the effects of winter (Site * PC2: P = 0.0007; Site
* PC22: P < 0.00001) and spring/summer (Site * PC1: P < 0.00001;
Site * PC12: 0.02 ± 0.01, P = 0.06) conditions on O. montana abundance varied between sites (Table 3, Fig. 2A-B). At the pristine site,
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Fig. 1. Mean on-host flea abundance for female (F) and male (M) California ground squirrels sampled multiple times while residing at the (A) disturbed or (B) pristine site at
Briones Regional Park in Contra Costa County, USA at two consecutive life history stages: as a juvenile (Juv) and as an adult (Ad). Although statistical models include all
individuals from the 7 year study, average values for the subset of individuals sampled across the lifespan (as both juveniles and adults) are plotted here because identity was
a strong predictor of on-host flea abundance (N = 1,322 captures of the week for 51 unique males and 99 unique females across the lifespan). The central line in each box and
whisker plot shows the median value while the bottom and top edges show the 25th and 75th percentiles, respectively. Whiskers extend up to 1.5 times the interquartile
range. Individual data points are overlaid.

Fig. 2. The effect of seasonal weather conditions on the mean abundance of (A-B) Oropsylla montana and (C-D) Hoplopsyllus anomalous sampled from California ground
squirrel hosts (N = 803 unique individual squirrels) at the pristine (grey points and lines; N = 551 captures) and disturbed (black points and lines; N = 2,208 captures) sites at
Briones Regional Park in Contra Costa County, USA. Principal components load positively with cool and wet conditions in winter (PC2) and spring/summer (PC1), respectively,
for this 7 year study. Points represent annual values for each principal component and gray shading indicates 95% confidence intervals for on-host abundance for each flea
species.

3.4. Determinants of on-host abundance for Hoplopsyllus anomalous

(Supplementary Table S3). Nonetheless, as with other measures
of abundance, residents at the pristine site had the highest numbers of H. anomalous (Site: P < 0.00001). We found no significant
interactions among these effects (Supplementary Table S3).
Hoplopsyllus anomalous abundance was positively predicted by
that of O. montana, the most common flea detected on squirrels
(P < 0.00001, Table 3). That is, individuals with many O. montana
also had relatively high numbers of H. anomalous (and vice versa).
Interestingly, however, H. anomalous abundance was favored by
seasonal conditions that differed from those favoring O. montana.
Moreover, these strong seasonal effects of winter and spring/summer persisted regardless of capture site (Supplementary Table S3).
Specifically, H. anomalous was most abundant in years with warm,
dry (PC2: P = 0.02) and intermediate (PC22: P < 0.0001) winter

As with other measures of abundance, the effects of age, sex,
mass, and site of residence again influenced the abundance of H.
anomalous. In some cases, however, the direction and magnitude
of these effects differed from those found for O. montana. For example, juveniles had significantly higher numbers of H. anomalous
than adults (Age: P < 0.00001, Table 3; see Supplementary
Table S3 for details). Moreover, although males generally had more
H. anomalous than females, this effect was not statistically significant (Sex: P = 0.21, Table 3). In addition, although heavier males
had significantly more H. anomalous than lighter squirrels for both
juveniles and males (P  0.01), mass had no detectable effect on H.
anomalous numbers for females belonging to either age category
6
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weather (Table 3, Fig. 2C). Hoplopsyllus anomalous was most abundant in years with intermediate spring/summer weather (PC12:
P = 0.005) but constrained by cool and moist spring/summer
weather (PC1: P < 0.00001, Table 3, Fig. 2D). Hoplopsyllus anomalous abundance increased as the summer progressed (Fig. 3B), particularly on the squirrels trapped early in the day at end of the
season (Day * Hour: P < 0.00001, Table 3). Finally, its abundance
varied among years (Year: P < 0.00001, Table 3).

Overall, we uncovered strong, but complex, effects of host age
and sex on flea loads which may be explained by differences in
the quality, exposure or immunocompentence among hosts
belonging to various age-sex categories (Tinsely, 1989; Zuk and
McKean, 1996; Hawlena et al., 2005). Regarding host quality, the
‘‘well-fed host” hypothesis predicts parasites should prefer adult
rodent hosts, which, on average, are usually larger and, thus, represent a good nutritional resource; the ‘‘poorly fed hypothesis” predicts a parasite preference for juvenile hosts who are, on average,
more susceptible to infestations (Hawlena et al., 2005). Within
each age category, heavier squirrels were generally parasitized by
more fleas, particularly by the common flea species, O. montana.
Interestingly, however, O. montana were also most abundant on
adult squirrels, but H. anomalous was found most often on juveniles. Our findings suggest that the two flea species follow opposing strategies for infesting hosts. These may indeed be attributed to
host nutritional value and susceptibility, but alternative sources of
ontogenetic variation (e.g., host exposure, sociality) should also be
explored before reaching a definitive conclusion. It is worth noting
that our findings differ from those in an earlier study, also in Contra Costa county from May to July; both flea species were mainly
on juveniles and only an average of two fleas were detected on
the 15 adults sampled (Bursten et al., 1997). In contrast, a recent
study from April to January in Fresno and Madera counties
reported host preferences matching ours (Hubbart et al., 2011).
With respect to the sex differences, we found that males had
significantly more fleas than females across the lifespan. These
findings are consistent with widely documented patterns of parasitism across vertebrates, including those for multiple rodent species (Morand et al., 2004). Male hosts typically have higher species
richness and abundance of parasites than female hosts. Our study
partially aids in resolving mixed findings of no sex differences
(Bursten et al., 1997), sex differences only for adults (Holdenried
et al., 1951; Rutledge et al., 1979), or sex differences for across
the lifespan (Lang, 1996) on the California ground squirrel. Our
ability to detect sex differences for adults – in addition to juveniles
– is likely due to our large sample size (N = 2,759 samples, 803
individuals) and ability to detect large numbers of fleas (e.g.,
15.4 ± 0.3 fleas/host). However, even with a large sample size,
we detected no effect of host sex on the flea prevalence.
Future studies should investigate if our finding that males have
the most fleas is best explained by sex differences in parasite exposure and/or immunocompetence (Tinsely, 1989; Zuk and McKean,
1996). With respect to exposure, because females are more
strongly connected in their belowground networks (Smith et al.,
2018) and have larger home ranges (Boellstorff and Owings,
1995), one would expect females to indirectly spread and pick up
flea larvae more often than males. One possibility is that females
compensate for increased exposure via grooming (Bursten et al.,
2000). In terms of the immune system, our study occurred outside
of the breeding season, a period of time when adult females have
higher basal stress levels than males (Hammond et al., 2019b), suggesting that high flea loads on males is not attributed to sex differences in glucocorticoid levels. Despite their reduced glucocorticoid
levels, males generally maintain higher levels of circulating testosterone during the summer (Holekamp and Talamantes, 1991); this
may sufficiently compromise the male immune system to increase
susceptibility (Zuk and McKean, 1996; Moore and Wilson, 2002;
Morand et al., 2004). Going forward, an integrative approach could
disentangle the potentially interactive effects of endocrinology
(Folstad and Karter, 1992), movement ecology (Kraft and Stapp,
2013; Dougherty et al., 2018; Sih et al., 2018), sociality (Fenner
et al., 2011; Godfrey, 2013; White et al., 2017), and grooming
(Hart, 1994; Hawlena et al., 2007; Hillegass et al., 2008) on parasite
loads and their associated fitness correlates for California grounds
squirrels.

3.5. Determinants of prevalence for each flea species on hosts
The two species of fleas varied in their overall prevalence as
well as in the factors contributing to their distribution. First, when
we assessed prevalence of each flea species at the level of each
squirrel sampled, the median prevalence of O. montana was significantly higher than that of H. anomalous (1.0 ± 0.01 vs. 0.7 ± 0.02
captures; range = 0–1; Wilcoxon-signed rank test: Z = 1701,
P < 0.000001, N = 803 squirrels, Table 2). Second, when we assessed
the multiple factors contributing to the presence/absence of each
flea species for each capture event, the results from the linear
mixed effects models largely mirrored those revealed for abundance (Supplementary Table S4). As in the abundance models, host
age, and to a lesser extent host sex and mass, as well as study site,
hour, day, year, and seasonal factors were strong predictors of
prevalence (Supplementary Table S4). These models again revealed
strong differences in host fidelity and temporal divergence
between the flea species. Oropsylla montana was significantly more
prevalent on adults and H. anomalous was significantly more
prevalent on juveniles (Supplementary Table S4). Oropsylla montana was consistently prevalent throughout each summer, but H.
anomalous prevalence increased across days (Fig. 4).
3.6. Repeatability of host identity on flea abundance, prevalence and
community stability
Beyond the effects of age, sex, site and seasonal conditions, the
random effect of host identity significantly predicted on-host community stability (Chi-square = 124.8, d.f. = 1, P < 0.00001) as well as
abundance for: (i) total fleas (Fig. 5), (ii) O. montana, and (iii) H.
anomalous (Tables 3, P < 0.00001 for all three measures). Moreover,
repeatability estimates for community stability were particularly
high at 0.74 (ranging from 0.7 to 0.8, Table 4). Those for flea abundance ranged from 0.2 to 0.3. The 95% posterior credible intervals
for community stability and all three measures of flea abundance
did not overlap with zero, thereby indicating their statistical significance (Table 4). With regards to flea prevalence, the effects of host
identity were strongest for O. montana (Supplementary Table S4).
Repeatability measures were statistically significant for both O.
montana (0.11) and H. anomalus (0.07) prevalence (Supplementary
Table S5).
4. Discussion
Fleas were ubiquitous on California ground squirrels at our
study sites, with 97% of observations over 7 years carrying at least
one flea; our sampling regime may have even resulted in occasional false negatives (e.g., Eads et al., 2015, 2013). All squirrels
in our study likely harbored fleas. Given that these fleas can carry
zoonotic diseases, this very high prevalence is of great interest. In
particular, O. montana were found in almost every observation,
averaging 95% of captures for each individual sampled. Hoplopsyllus anomalous was also common but not as ubiquitous (59%). Flea
abundances were strongly associated with host traits (age, sex,
mass), environmental drivers, and host individual identity. Below,
we discuss the implications of each of these patterns.
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Fig. 3. Mean abundance of (A) Oropsylla montana and (B) Hoplopsyllus anomalous on California ground squirrels as a function of sampling day across the 7 year study
(N = 2,759 captures of 803 unique individual squirrels). These continuous data were entered directly into our statistical models. For visual representation only, data are
represented graphically based on monthly means for individuals sampled in the months of May (N = 270 individuals on 605 occasions), June (N = 581 individuals on 1,125
occasions), and July (N = 519 individuals on 1,029 occasions). For each box and whisker plot, the central line shows the median value while the bottom and top edges of the
box show the 25th and 75th percentiles, respectively. Whiskers extend up to 1.5 times the interquartile range. Individual data points are overlaid.

Theory predicts that: (i) features of the abiotic environment
(e.g. moisture, seasonality, darkness, environmental stability;
Ryba et al., 1986; Wimsatt and Biggins, 2009) should generally
limit parasite numbers and (ii) when two parasite species specialize on the same host species, each parasite should partition themselves temporally to avoid interspecific competition (Lindsay and
Galloway, 1997). Indeed, we detected strong but opposing effects
of seasonal conditions on the incidence of each flea species on
hosts. Although seasonal factors and site differences had major
influences on overall flea abundance, they had opposing effects
on each flea species. Whereas O. montana was more prevalent in
cold, wet and humid conditions, the opposite pattern occurred
for H. anomalous. Specifically, total flea abundance (and that of O.
montana alone) was greatest in summers following winters with
intermediate weather, particularly at the pristine site. In contrast,
H. anomalous did best at both sites in summers following extremely dry winters and in years with intermediate spring and summer conditions. Our findings extend work suggesting that H.
anomalous is more tolerant to warm and dry conditions than O.
montana (Stewart and Evans, 1941; Lang, 1996; Hubbart et al.,
2011). Despite this evidence of niche partitioning, the two species
were positively associated in their abundances. That is, some hosts
simultaneously had high numbers of both flea species while other
hosts had relatively few fleas of either species. Taken together,
these patterns suggest that differences in the physiological tolerances, rather than competitive ability, most strongly shape distributions of each flea species on California ground squirrels.
The seasonal effects on parasite loads also varied between sites,
suggesting that human modification of landscapes can affect the
relative abundance of even some of the smallest and seemingly
most resilient members of ecological communities – rodents and
fleas. Although their physical resilience and potential for rapid
population growth makes fleas particularly robust to environmental challenges (Bourne et al., 2018), our finding that hosts had consistently more fleas at the pristine (versus disturbed) site offers
several insights about the negative effects of anthropogenic disturbances on fleas. First, our data suggest that vegetative manage-

ment at the disturbed site might reduce flea abundance, perhaps
by disturbing microhabitats; consistent conditions within nests
and burrows importantly promote parasite abundance on birds
(Cantarero et al., 2013) and mammals (Krasnov, 2008; Hubbart
et al., 2011). Thus, mowing and other disturbances may offer a useful management tool for reducing flea numbers in areas subject to
human foot traffic. Second, it is highly unlikely that squirrels
picked up fleas from dogs visiting the disturbed site. Dogs in California usually only harbor cat fleas (Ctenocephalides felis felis (Rust
and Dryden, 1997)). Third, these differences also fail to correspond
with site level differences in glucocorticoids. Squirrels at the disturbed site had fewer fleas despite having higher baseline ‘‘stress”
levels. Although our current study lacks replication (disturbed versus pristine sites), our long-term data offer important baseline
information for understanding the effects of seasonal variation
and habitat modification in a plague-relevant system. We contribute to a growing understanding of the effects of human land
use patterns on fleas (Durden et al., 2004; Hubbart et al., 2011)
and, more broadly, environmental change on the risk of zoonotic
transmission (Patz et al., 2000). These findings are of particular
importance in the face of climate change as unpredictable periods
of rain and prolonged droughts become more common (Patz et al.,
2000; Greer et al., 2008; Cizauskas et al., 2017). Our results suggest
that dry conditions suppress the more abundant flea species (and
flea numbers overall) and therefore reduce host exposure. However, because stress associated with droughts can increase host
susceptibility to fleas (e.g., Eads et al., 2016), we expect the effects
of drought on parasite loads to be complex. Future efforts to predict flea incidence and mitigate associated plague risk should consider the interplay between seasonal conditions and human land
use practices.
Overall, our study reveals significant effects of individuality
among free-living hosts on flea community stability and numbers,
contributing to the small but growing literature quantifying consistent individual differences in ectoparasite loads for birds
(Boulinier et al., 1997), reptiles (Payne et al., 2020), primates
(Zohdy et al., 2017), and rodents (Boyer et al., 2010; Bohn et al.,
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Fig. 5. Mean ± S.E. on-host flea abundance for California ground squirrels captured.
For visual purposes only, we plot the subset of individuals captured on at least five
occasions. On average, these 125 individuals were sampled on the first capture of
the week on 11 ± 0.5 occasions (range: 6 to 33 samples per individual) over a
3.0 ± 0.1 year-period (range: 1 to 6 years). Individuals are ranked from those with
the highest to the lowest mean number of on-host fleas across the 7 year study
(N = 88 females; 39 males). These data reflect the statistically significant and
repeatable effects of individual identity on flea burdens in all of the statistical
models even after controlling for the effects of age, sex, site membership, and
seasonal conditions.
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Table 4
Repeatability estimates of host identity on flea abundance and community stability.
Mean repeatability estimates for community stability from 671 annual measures on
414 individuals and abundance measures on 803 individuals (sampled over a total of
2,759 captures). The 95% credible intervals are given in parentheses and significant
terms whose 95% credible intervals did not overlap zero are in bold.

0
140

160

180

200

Day of year
Fig. 4. Mean prevalence of (A) Oropsylla montana and (B) Hoplopsyllus anomalous
detected on California ground squirrels as a function of sampling day across the
7 year study (N = 2,759 captures of 803 unique individual squirrels). The smoothed
line reflects the mean value for each sampling day of the year and gray shading
indicates 95% confidence intervals for the prevalence of each species of fleas
detected on potential squirrel hosts.

Community stability
Total on-host abundance
Oropsylla montana abundance
Hoplopsyllus anomalous
abundance

Repeatability (95% credible
interval)

P-value

0.74
0.24
0.20
0.26

<0.0001
<0.0001
<0.0001
<0.0001

(0.68,
(0.19,
(0.15,
(0.19,

0.79)
0.28)
0.24)
0.31)

community stability was highly repeatable across years – is particularly striking in this system. Repeatable flea loads over time may
be attributed to particular individuals occupying burrow systems
with more favorable conditions for fleas than other burrow systems (Krasnov et al., 2004a, 2004b). Alternatively, these consistent
individual differences in parasitism could be attributed to behavioral type (e.g., shy versus bold individuals; Sih et al., 2018), pace
of life syndromes (e.g., low versus high investment in immunity;
Réale et al., 2010), and social network connectivity (Fenner et al.,
2011; Godfrey, 2013; White et al., 2017). These factors could be
particularly relevant in this study species; individuals vary consistently in boldness (Holding et al., 2020), physiology (Hammond
et al., 2019b), and social connectedness (Smith et al., 2018).
Flea load repeatability on hosts has important implications for
epidemiology. First, behavioral factors such as exploration and
boldness may explain inter-individual differences in parasite mea-

2017). Interestingly, studies on free-living rock-dwelling gerbils,
Cairo spiny mice, and Gunnison’s prairie dogs (Krasnov et al.,
2006a; Eads et al., 2016) failed to find evidence for this potential
phenomenon. Thus, more studies are required to understand the
extent to which our findings are generalizable across rodent hosts
and to uncover the biological drivers of repeatable flea loads in
host populations for which this pattern exists. Nonetheless, the
maintenance of consistent individual differences is particularly
interesting when it occurs over long enough periods for the parasites to turnover repeatedly. Our sampling found repeatability in
flea loads even across years (i.e., across many flea generations)
despite the high potential for individuals to vary in flea loads over
time and we regularly removed all fleas (without replacement) as
part of our sampling regime. Notably, since we removed fleas at
each sample point, the fact that some individuals picked up
numerous fleas over and over across their lifespan – and that flea
9
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sures. For example, tree squirrels show a positive association
between trappability and gastrointestinal parasites (Santicchia
et al., 2019). Because ground squirrels caught early in the day
(e.g., most trappable individuals) had the most fleas, a similar pattern might occur in California ground squirrels. Such individual differences may mask effects when researchers only sample a small
number of hosts (i.e., short-term sampling may only reflect flea
loads of the most easily trapped individuals). Second, repeated
measures on known individuals also permitted us to study parasite
loads on specific individual hosts across time and environmental
conditions. Not only are these approaches more ethical for animal
welfare and protective of these native ecosystem engineers, they
also permitted inferences unavailable from destructive sampling
(i.e., sacrificing hosts or destroying burrows). Finally, the finding
that host identity consistently predicted all parasite measures here
also has practical management implications for interventions
aimed at targeting specific individuals to mitigate disease. More
generally, it underscores the need to integrate the explicit effects
of host identity into theoretical models aimed at explaining parasite (and disease) dynamics/transmission.
In conclusion, our findings elucidate the multiple factors contributing to community stability, abundance, and prevalence for
two flea species that together make up the plague nexus for California ground squirrels. First, applying a trait-based approach
(Johnson et al., 2015) revealed the importance of age and sex on
the incidence of periodic parasites on a mammalian host. Second,
we uncovered divergent niches between the two flea species and
their dynamic responses to multiple abiotic factors. Third, despite
this variation, we revealed strong evidence for consistent individual differences in flea loads. Our research supports the notion that
some hosts may impose a disproportionately large effect on parasite persistence (Modlmeier et al., 2014). Whereas community
level studies have made extensive progress identifying variation
in parasite loads among different host species (Russell et al.,
2018), we are unaware of previous studies that reveal the role of
intraspecific host identity in predicting flea loads across time. More
broadly, our findings contribute novel insights to the literature by
documenting – to our knowledge for the first time – consistent
host heterogeneity within a major complex for amplifying epizootic plague on the west coast of the United States, and emphasize the need to incorporate such effects in studies of
parasitology going forward.

the Undergraduate Education Program of the W. M. Keck Foundation, USA, Contra Costa Fish and Wildlife Propagation Grant, USA
and the Joseph and Vera Long Foundation, USA, also funded this
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Appendix A. Supplementary data
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This table MUST be completed with your grant reimbursement request. Please submit as an Excel spreadsheet.
Grantee Name: Mills College
Name of Project: Combining naturalistic and automated monitoring to uncover spatial and temporal landscapes of fear: human-wildlife issues at Briones
Contact Name Phone and Email if there are questions about this: Jennifer E. Smith; jesmith@mills.edu (email is best due to summer fieldwork), 510-430-2161
Description of service/item and
amount allowable from grant
award

Vendor

Date on Receipt

Invoice number

96 Solid Corticosterone ELISA kits

Cayman Chemical

7/13/2021

Invoice # = 00999531

Batteries for monitoring equipment

Amazon

2/6/2022

Order 112-2393213-7385834

Batteries for monitoring equipment

Amazon

4/3/2022

Batteries for monitoring equipment

Amazon

Batteries for monitoring equipment

Description of service/item on receipt (highlight Total Amount of Total Amount of Receipt/Invoice for
Receipt/Invoice
reimbursement from the Grant
item(s) on receipt)
$4,168.73

$4,168.73

Batteries for monitoring equipment

$173.18

$173.18

Order 112-0382707-3983457

Batteries for monitoring equipment

$28.24

$28.24

1/20/2022

Order 112-3045485-5218646

Batteries for monitoring equipment

$31.66

$31.66

Amazon

1/20/2022

Order 112-4712975-7695403

Batteries for monitoring equipment

$31.66

$31.66

Amazon

12/4/2021

Order 112-6856063-5014628

Batteries & Locks for monitoring equipment

$99.56

$99.56

Cornell Lab of Ornithology - Swift
Boxes for Acoutic Monitoring

Cornell Lab of Ornithology

4/25/2022

Order # = 17791

Cornell Lab of Ornithology - Swift Boxes for
Acoutic Monitoring

$1,497.86

$1,497.86

Mileage reimbursement for Chelsea
8 Jimenez-Ortiz

Graduate student at UCDavis

9/9/21 - 11/2/21

Mills College Expense Reimbursement Form

Mileage reimbursement for Chelsea JimenezOrtiz

$192.68

$192.68

Batteries for monitoring equipment

Amazon

11/28/2021

Order 112-2744916-9798648

Batteries for monitoring equipment

$70.34

$70.34

Batteries for monitoring equipment

Amazon

4/23/2022

Order 112-3570329-5338627

Batteries for monitoring equipment

$118.19

$118.19

Amazon

4/25/2022

Order 112-5312272-9075407

SanDisk 200GB Ultra microSDXC Memory Cards +
Ziploc bags

$591.11

$591.11

Mileage reimbursement for Chelsea
12 Jimenez-Ortiz

Graduate student at UCDavis

11/11/21 to 12/25/21

Mills College Expense Reimbursement Form

Mileage reimbursement for Chelsea JimenezOrtiz

$204.94

$204.94

Mileage reimbursement for Chelsea
13 Jimenez-Ortiz
Polypropylene -80 freezer proof
storage boxes for hormone
14 research

Graduate student at UCDavis

1/7/22 to 2/25/22

Mills College Expense Reimbursement Form

Mileage reimbursement for Chelsea JimenezOrtiz

$199.94

$199.94

USA Scientific

4/27/2022

Invoice # = 4801913768

Polypropylene -80 freezer proof storage boxes
for hormone research

$207.55

$207.55

Genesee Scientific

5/11/2022

Invoice # = 1215420

2.0ml Self-Standing Cryovial Internal Thread w/ORing Seal

$650.48

$650.48

USA Scientific

5/16/2022

Invoice # = 4801922930

USA Scientific Invoice 4801922930 Freezer Racks

$405.42

$405.42

Shell Gas Station

6/3/2022

Reciept from Gas Station

Fuel for travel to Briones Regional Park

$86.41

$86.41

Undergraduate at Mills
College

6/9/2022

$91.32

$91.32

Shell Gas Station

6/10/2022

$48.73

$48.73

1
2
3
4
5

Batteries & Locks for monitoring
6 equipment

7

9
10

SanDisk 200GB Ultra microSDXC
11 Memory Cards + Ziploc bags

2.0ml Self-Standing Cryovial
15 Internal Thread w/O-Ring Seal
USA Scientific Invoice 4801922930
16 Freezer Racks
Fuel for travel to Briones Regional
17 Park
Mileage reimbursement for Amelia
18 Binnett
Fuel for travel to Briones Regional
19 Park
TOTAL

Mills College Expense Reimbursement Form
Reciept from Gas Station

96 Solid Corticosterone ELISA kits

Mileage reimbursement for Amelia Binnett
Fuel for travel to Briones Regional Park

$8,898.00
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June 10, 2022
Maureen Parks
Staff for Fish and Wildlife Committee
30 Muir Road
Martinez, CA 94553

Dear Contra Costa County Fish and Wildlife Committee (CCCFWC),
Thank you so much for the grant of $6,000 awarded to KIDS for the BAY in 2019, to support our
Watershed Action Program (WAP) for underserved school students in low-income communities, with a
grant for transportation costs for bus field trips to creek, bay and delta habitats.
We have delivered the WAP in the 2021 - 2022 school year. Please see the attached report, photo
document and invoice for a detailed description and accounting for the program. Due to some schools
still not being able to take bus field trips this school year transportation costs were lower than
expected. Therefore we would like to request that you please consider reimbursing the cost of
purchasing binoculars for our students to use for observing birds and their behaviors on our field trips.
Thank you for considering this request.
Sincerely,

Mandi Billinge
Executive Director/Founder
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Maureen Parkes
Staff for Fish and Wildlife Committee
Contra Costa County Fish and Wildlife Committee
30 Muir Road
Martinez, CA 94553
June 6, 2022
Dear Maureen,
KIDS for the BAY has completed all activities and expenditures of grant funds for the grant awarded in
2019 to support our Watershed Action Program (WAP) in under-resourced schools in Contra Costa
County. Thanks to funding from the Contra Costa County Fish and Wildlife Committee (CCCFW),
students, teachers, and parent chaperones have enjoyed exploring, learning about and cleaning up local
creek, bay and delta habitats. Due to the Covid-19 pandemic, this program was delivered in the 2021 2022 school year as agreed upon over email and in an extension letter from the CCCFW.
I hope you will enjoy reading our program highlights. I have enclosed our final narrative report, along
with the following attachments:
● An invoice and receipts (bus invoices) for the 2021-2022 WAP
● A photo document of Field Trip and Action Project highlights
If you have any questions about the enclosed invoice, please feel free to contact me.
Thank you for supporting engaging, hands-on learning experiences at local watershed habitats for our
KIDS for the BAY students and classroom teachers, and the improvement of wildlife habitats in Contra
Costa County.
Sincerely,

Mandi Billinge
Executive Director / Founder
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INVOICE
June 6, 2022
TO:
ATTN.:

Contra Costa County Fish and Wildlife Committee
Maureen Parks

FROM:
Tax ID#:

Earth Island Institute/KIDS for the BAY
94-2889684

SERVICE:

Watershed Action Program for twelve third, fourth and fifth grade classes

DESCRIPTION:

Education Equipment and Field Trip Transportation Costs for Students
Expenses

Amount

Two bus Field Trips to Keller Beach-Ohlone Elementary School (Hercules)
Two bus Field Trips to Big Break Regional Shoreline-John Muir Elementary
School (Antioch)
Two bus Field Trips to Martinez Marina-Willow Cove Elementary School
(Pittsburg)
Two bus Field Trips to Alvarado Park-Montalvin Elementary School (San
Pablo)
Two bus Field Trips to Berkeley Marina-Fairmont Elementary School (El
Cerrito)
Ten pairs of binoculars

$1,378.84

Total Project Budget

$5,497.81

FEE:

$222.00
$497.1
$1,304.95
$1,378.84
$716.08

$5,497.81

Please make the check payable to KftB/Earth Island Institute and mail to the above address.
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KIDS for the BAY
Final Report to Contra Costa County Fish and Wildlife Committee
June 2022
KIDS for the BAY is pleased to share the following highlights from our Watershed Action Program
(WAP) in Contra Costa County schools during the 2021-2022 school year. The program taught 375
students, 12 teachers and 375 family members from under-resourced schools how to care for and
learn from their local watershed. Students cleaned up more than 110 gallons of trash from their school
neighborhoods and from wildlife habitats, and prevented this pollution from entering the watershed
through storm drains. Students also learned about the scientific principles of fish and wildlife
conservation, and helped to improve the health of fish and wildlife habitats in Contra Costa County
through a variety of Environmental Action Projects.
Highlights from Classroom Lessons
Watershed Investigations
Fourth and fifth grade students from John Muir Elementary School in Antioch were excited to learn
about their environment and how they are connected to the larger San Francisco Bay watershed. When
KIDS for the BAY (KftB) Educator Corey Chan entered the classroom, students were so excited for the
first lesson. “She’s here! She’s here!” they exclaimed. When learning about the definition of a
watershed, many students made connections to the water cycle. “A watershed absorbs water,” shared
Fabio, “Water also evaporates from the bodies of water like a lake or an ocean,” continued Zachary.
“Streams are part of a watershed too,” said Amber.
Young scientists from Ohlone Elementary School in Hercules were eager to conduct their first
experiment to create mini watershed models using crumpled parchment paper, marker pens and water
spray bottles. Luke, Nora, and Catalya worked together to predict and test where the water would flow.
“I think it will flow downhill and end up becoming a small lake,” said Luke. Some students were
surprised to see how the water moved, and Channing stated, “The bodies of water changed shape as we
added water!” Other groups were very excited to have made correct predictions about the number of
watersheds in their model. Several students made the connection that the brown ridgelines represented
soil erosion runoff and could also represent the path pollution would travel when it rained. “Our water
became polluted with the brown pollution when it rained,'' shared Joel. The students learned that
everyone lives in a watershed, and that all of their actions affect the watershed.
Students at Fairmont Elementary School in El Cerrito went outside onto their school campus to explore,
observe and investigate their own local watershed by completing a Watershed Scavenger Hunt.
Students took advantage of the warm sunshine and explored their school’s outdoor garden space,
working cooperatively in pairs to find items from the scavenger hunt worksheet. “I see storm drains all
the time, and sometimes there is plastic inside,” Kai shared. The students were eager to show KftB
Educator Alix Martin the new storm drains that had been installed at the school. “They have metal nets
on the inside that stop the plastic from going through,” explained Ana.
Back in the classroom, the watershed scientists from Willow Cove Elementary School in Pittsburg loved
studying large, colorful satellite maps of the San Francisco Bay and learning that it was in the shape of a
mermaid. Edgar realized, “Wow, we are so close to the delta! And the delta connects with the bay!”
Students loved doing the estuary dance by swirling their arms around each other to represent the fresh
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and saltwater mixing. “An estuary is mixed with freshwater and saltwater. I liked learning interesting
facts about estuaries,” shared Viviana.
The Storm Drain and Sewer Systems
Students learned about the storm drain system, which connects with local creeks that flow into the bay
and ocean, and that water flowing into the storm drain system does not get cleaned, therefore it can carry
many pollutants, including plastic trash, into watershed ecosystems. Students learned about the harmful
impacts of plastic trash on fish and wildlife through entanglement and injestion, and about how plastic
pollution breaks down into microplastics and can infiltrate food chains and provide health hazards to
wildlife and people.
One student from Fairmont Elementary, Michelle, was particularly shocked that any trash present in the
storm drains would end up in the bay. She stood up and declared, “If we help clean up trash around our
school and neighborhoods, then that trash won’t end up in the bay and ocean!” The rest of the class
agreed with Michelle and decided they needed to take action to help prevent pollution, specifically
plastic pollution, from entering the water bodies throughout the bay area. The whole class was very
excited to complete a school neighborhood trash cleanup project.
The students from John Muir Elementary School had many ideas about how trash could become plastic
pollution if not disposed of properly. “The wind can blow it to water,” shared Arianna. “Birds can also
pick it up and drop it into the ocean,” added Clifton. Anna noted, “Once the trash gets into the storm
drain system it goes through a series of tunnels to the nearest creek, bay, or ocean.” When Ms. Corey
asked the students where their school’s storm drain tunnels flowed to, they all shouted out, “The delta!”
Gabriel wondered, “What about putting up a filter, or some kind of fine strainer under the grates or
where the tunnels flow out?” The class then discussed that possibility with questions coming from all
over the room. “How big would the strainer have to be?” “Who would clean it?” “How often would it
have to be cleaned?” They realized that while a possibility, it would be a big task and Gabriel concluded,
“A smarter solution would be to prevent the trash in the first place!”
KftB Educator Yvette Diaz Samayoa spoke about the sanitary sewer system with the students from
Montalvin Elementary School in San Pablo. The students shared that they understood why it was so
important for this water coming from inside our homes to be cleaned before releasing it into the bay.
Miracle said, “ When we take a shower and use shampoo, that goes down the drain and there are
chemicals in the shampoo that would harm the animals in the water!” Ms. Yvette explained that there are
biodegradable shampoo bars which cause much less pollution, that can be used instead of shampoo with
a lot of chemicals that also comes in a plastic bottle. Classroom teacher Mr. Sorscher was very
impressed by Miracle’s thought process and asked if there were any other types of pollution that should
not go down the drains. Ms. Yvette responded, “Yes! There are three different types of pollution that
should not go down the drain including fats, oils and greases or FOG!” “My dad always puts the leftover
bacon grease in a cup instead of putting it down the drain,” shared Jirah.
Plastic Pollution and its Impact on Wildlife
Students at Willow Cove Elementary School in Pittsburg were concerned and saddened by images of
animals being harmed by plastic trash pollution in the bay and ocean. They recognized that if everyone
did their part and helped clean up trash and dispose of it properly, animals would not have to suffer.
When discussing the images, Iris made a strong connection to the health of humans and the surrounding
environment. She shared, “Fish can die and go extinct if they eat plastic. Then there will not be fish for
us to eat anymore. Birds can also die and go extinct because of the trash. Then they wouldn’t be able to
spread seeds for plants to grow.” This concern was reflected in the faces and expressions of other
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students, some of whom have family members that go fishing and eat fish from the San Francisco bay
and delta. Michael added, “I feel sad and mad, but I still think there is hope, and that we can do
something about this.”
“That’s so sad!” students from Michelle Obama Elementary School in Richmond exclaimed after seeing
images of animals harmed by plastic pollution. The students talked about why it is important for
scientists to study sad things like this sometimes. “If scientists study sad things, then they can find
solutions and stop the sad things from happening,” explained Juan. “When I was little, I saw an image of
plastic soda can rings around an animal’s neck, and ever since then I always make sure my family cuts
the rings so they can’t get stuck on an animal,” shared the classroom teacher Ms. Dizon.
Both students and teachers at John Muir Elementary were shocked to learn about microplastics and
some of their sources around the home. “I had no idea our clothing could be a source of microplastics,”
shared classroom teacher Mrs. Allen. “There is plastic in toothpaste? Why would people use that?!”
asked Jordan in confusion. Revisiting his thought from earlier, Henry explained, “It is extra bad for fish
to swallow plastic because fish are a big part of some people’s diets.” Ms. Corey asked for a show of
hands of who eats, or knows somebody who eats, food that comes from the water; everyone raised their
hands.
Campus and Neighborhood Trash Cleanups
Young environmentalists at Ohlone Elementary were very inspired to clean up trash from their local
watersheds and school campus. Ms. Alix introduced the Neighborhood Survey worksheets that students
would complete during each trash cleanup project. Everyone reviewed the categories of trash to look out
for and clean up, as well as how to use tally marks to complete the survey by recording observations.
Before heading outside Camryn exclaimed, “There is always so much trash in the parking lot, I think we
should go there first!” The rest of the class agreed that this was a good place to start for the cleanup.
“Wow there is so much plastic, this is a big problem,” said Koby. The class was very proud to have
gathered 503 pieces and 33 gallons of trash. “It felt so good to help the environment and make our
school a better place!” concluded Liam.
After learning about how they were all impacted by plastic pollution and that much of it originates on
land, the students at John Muir Elementary were eager to help reduce the amount of pollution in their
local watershed. With tongs and bags in hand, the students walked around their playground and giant
field collecting all of the pollution they could find. Cameron was eager to collect as much as he could,
searching deep in the bushes around the buildings, and pulling out several colorful wrappers. “There are
so many pieces of trash hidden under here!” he said. Other students began searching the bushes with
him, finding more hidden wrappers. “We have actually seen people from the city park dump trash over
the fence into our playground,” shared Jennifer and Lauren. “That is so mean, why would they do that?”
The students collected several large items along the fenceline, including clothing, a blanket, and
newspapers. Back inside the classroom, discussing items they found, two groups of students shared that
their most common item was face masks. “Our group found 18 masks!” exclaimed Jream. Henry added,
“We found 21!” Remembering images from earlier, Ebi remarked, “Masks are extra dangerous to
animals because of the elastic sides. They can get caught around their feet, or wings, or get strangled.”
Valenzia, who had found a pretty headband, shared, “There were so many things that shouldn’t go in the
trash.” Molly added, “We noticed a lot of things that could be recycled.”
Fifth grade students at Montalvin Elementary were excited to help cleanup their school. They predicted
that they would only pick up 50 pieces of trash. When they got outside, the students spread out and
began their cleanup. “Wow look at all of this trash stuck in the fence,” exclaimed Johan. Another student
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Alessa exclaimed, “There is so much more trash than I thought, I never paid this close attention before. I
will be more aware now.” Miracle noticed, “There are so many microplastic pieces stuck in the grass.
The wind must carry them and they get stuck here. They would be easy to miss because they are so
tiny.” Back in the classroom, the students added up their totals. They were happy to discover that they
surpassed their original prediction and collected 222 pieces of trash. They were all shocked by this
number. “I can’t believe how far off we were. We need to do a better job of preventing and cleaning up
trash at this school!” shared Emory.
Bay Food Chains and Bay Organism Investigations
Young scientists at Fairmont Elementary were incredibly excited to work in the laboratory room at the
school and couldn't wait to start their bay organism investigations. Ms. Alix was surprised at how many
students said they had already learned what a food chain was. Lincoln was eager to share. “A food chain
is when an animal eats another animal, and it keeps going in a cycle,” he said. Erica added, “All food
chains start with the sun, because plants use the sun for energy.”
Students were excited to learn about bull kelp and other types of seaweed. Ms. Alix shared that seaweed
is very important to the San Francisco Bay ecosystem. Students enjoyed learning about and investigating
the kelp and the dried sea lettuce. They were very respectful and careful. Amir noticed, “When you dry
the seaweed, it becomes tougher and harder to rip.” “The inside is more wet and gooey,” observed
Sean. Students loved pretending to be seaweed and acting out the anatomy and physiology of bull kelp
using ploga (play yoga). They pretended the classroom was the ocean and the ceiling lights were the
sun. Ms. Alix asked the students what would happen if a purple sea urchin came along and ate their
holdfast. Mikfung responded, “The seaweed would just be floating around in the water with nothing to
hold on to.” The students swirled around the room to illustrate this. The class even took their
investigations one step further and conducted a mini-experiment where they re-dried the seaweed and
observed how it changed.
Students from John Muir Elementary were very excited to meet and learn more about the special visitors
Ms. Corey brought in to study. Initially, they were hesitant to touch the striped bass and Dungeness crab,
but this investigation quickly became the highlight of the lesson for everyone. Students were really
interested in the mouths of both animals. Edgar noticed, "When I open the gills I can see through the
fish's mouth!" Cecilly shared, "I found the teeth of the crab and they reminded me of a rabbit!" Iris
noticed a third organism. “There are acorn barnacles on our crab! I first saw barnacles while tidepooling
and then researched what they were when I got home.” As Ms. Chan was collecting the tubs of animals,
Melissa asked, "Can you bring the fish and crab back again next time? Please!"
The students in Ms. Levine’s class at Montalvin Elementary were thrilled to learn that they were going
to investigate bay organisms. Many of the students shared that they loved eating fish and crab. “My dad
and I always go crabbing together, we eat it a lot,” shared Adrian. When exploring the seaweed,
Surrayya made a connection to the feel of the kelp and said, “It feels like a dog’s tongue.” “The kelp is
slimy and the seaweed is dry, kind of like how it feels to be ashy,” explained Ashley and Alessa. They
compared the sliminess to moisturizer and how there must be a moisturizer with kelp in it. Emma
noticed, “The seaweed is almost clear and the kelp was thick.”
The fourth grade students from Michelle Obama Elementary were ready to be scientists and carefully
investigate striped bass fish and Dungeness crab from the bay. Ms. Alix demonstrated how to
respectfully investigate every body part and adaptation of the fish and crab. In groups, students used
laminated cards to study the anatomy of the fish and crab. They were especially amazed by the little
hairs on the Dungeness crab and the red gills inside the striped bass. “The oxygenated blood takes the
4
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oxygen from the water molecules so the fish can use it. This is kind of like how our lungs take the
oxygen from the air, which has nitrogen and carbon and other things,” explained Mingus. “I have been
really interested in science since I was two years old,” he added. “Female crabs have a rounder and
larger tail, so they can carry a sack of eggs under their belly,” shared Isla. “I go crabbing a lot with my
dad and see this sometimes when it is the right season.” Learning about the organisms that live in the
bay inspired students more to want to help protect this special habitat.
Highlights from Environmental Action Projects
Environmental Action Projects provide students and teachers with the opportunity to become leaders in
their schools and families and have a positive impact on the health of their watershed.
Natural Pesticides Action Project
Two fourth and fifth grade classes from Ohlone Elementary School in Hercules selected the Natural
Pesticides Action Project. In this project students learned about the negative effects of using pesticides
and how they can be harmful to all living things. They made their own natural pesticides, as an
alternative to chemical sprays, using jalapeno peppers and garlic. Students also taught others by making
recipe cards and educational posters about the dangers of toxic pesticides and the alternatives.
Students were very excited to learn about their Action Project and how they were going to help make a
difference at their school. “Pesticides kill the bugs eating the plants, but they also kill the good bugs like
the bees,” shared Jacob. Kaisyn added, “This is bad because it breaks the food chain, so if one thing gets
removed because of climate change or pesticides, then the whole thing collapses.”
The class discussed potential alternatives to pesticides. Aria suggested, “Maybe we could control bugs
with other bugs!” which gave the class an opportunity to discuss bio-control. Liam shared, “Maybe
something spicy would keep bugs away!” After this review, the students were given natural pesticide
recipe cards to decorate, which they would take home and share with their families. While students were
decorating, Ms. Alix called groups up to the front to help with the chopping of jalapenos and garlic.
“Yum it smells so good,” exclaimed Luke. Once everything was chopped, the students added the
ingredients to a blender and blended it with water and biodegradable dish soap to make the natural
pesticide. This solution was then bottled up and was ready to be used. Ms. Alix asked the class, “Would
anyone be interested in trying this out on some plants right now?” The class voted unanimously to go
outside and test it out. They went to their school garden and sprayed the mixture on some plants that
were getting eaten by small insects. “Maybe when we come back next time there will be fewer bugs,”
said Ariel. “I’m excited to share my recipe card with my mom because she has a garden. Maybe now we
can make natural pesticides together to use in her garden,” exclaimed Donovan.
Safe Delta Fish Cooking Action Project
Two fourth grade classes from Willow Cove Elementary School in Pittsburg selected the Safe Delta
Fishing and Cooking Action Project. In this project students learned about how pollution can harm
wildlife and humans in food chains through the process of biomagnification. They also learned safety
precautions to take for fishing and cooking fish from the San Francisco Bay.
After discussing the biomagnification of pollution and harmful pollutants such as microplastics,
mercury, and PCBs (Polychlorinated Biphenyls) that can get into delta food chains, the class went
outside to play a game to simulate biomagnification of pollution in a food chain. They investigated the
amount of pollution in the ‘stomachs’ of the organisms after each round of the food chain game. After
the final round, Ms. Chan asked, “Who in the food chain received the most pollution?” Dominic
responded, “The salmon came to eat us [anchovies], and then the humans ate the salmon and got the
5
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most pollution.” Vaishany observed, “This is the same when fish eat microplastics and then we are
eating microplastics when we eat fish.”
The Action Project itself is split into two main classroom visits. The first visit includes a demonstration
led by Ms. Corey in which the students watched and took notes, and then decided which parts of the
demonstration they wanted to help lead. Many of the students wanted to be in the groups involved with
preparing the fish. “I want to help make the sauce for the fish! I really liked helping during that part of
your demonstration,” shared Jade. As the students ate the fish prepared by Ms. Corey Ariana called out,
“My grandma has some competition. This fish is delicious!” Ms. Corey told the class about how her
family will claim parts of the fish head that they consider delicacies to eat. Valenzia added, “My
grandma likes eating the eyeballs!” The students were excited to practice for the delta fish cooking
demonstration they would lead for their families in a few weeks.
During the second classroom visit, the groups of students practiced leading the fish preparation and
cooking demonstration. The first groups of students began by introducing the purpose of the
demonstration and sharing stories of how many of their families go fishing and consume fish that is
caught in the San Francisco Bay-Delta. “Pollution that has entered the water can get into the fish that we
eat, and depending on the pollutant, can cause different issues in those that eat it,” noted Valenzia.
Sharing the “Toxic Sites” poster, Gio informed everyone, “What is safe to eat depends upon the location
caught in the bay and the type of fish. We will also be sharing how to prepare a fish so it is safest to eat.”
Ebi then shared about the impact of PCBs and also provided a solution by adding that there are different
ways to reduce and/or eliminate these pollutants from our meals, “Thankfully, we can consume fewer
chemicals by buying or catching only certain types of fish from the bay and delta as well as preparing it
a certain way and removing the areas of the fish with the most pollutants, like the organs, the oils and
the fat.”
It was now time to begin preparing the ginger sesame soy sauce for the fish. Students loved this
part of the demonstration as the classroom filled with smells of ginger, green onions, lemon, and
lime. With the ingredients prepared, it was time to reveal the raw rockfish from the cooler. Lela
proudly displayed the fish and began explaining how to prepare the fish to remove as many of
the toxins as possible. “Since the organs have been removed, I will now cut holes on each side of
the fish which allows the juices containing more toxins in the fat to drain out. After it is cooked
we will remove the skin and dark meat to remove further toxins.” After Lela seasoned the inside
and out with salt and garlic powder, the whole group helped to stuff lemon slices inside the body
of the fish. Placing the fish into the steamer, Kamila added, “The steam will cook the fish and the
juices and toxins will collect in the bottom.” While the fish cooked, La’Riyah, Jennifer, and
Lauren discussed the types of fish that were safest to consume and the one main one to avoid.
“Rockfish, halibut and chinook salmon are both local and healthy alternatives to striped bass,”
they shared with the class.
Waste Reduction Action Project
Two third grade classes from Fairmont Elementary School in El Cerrito selected the Waste Reduction
Action Project. In this project students learned about the negative impact of plastic pollution in our
landfills and oceans. Students identified solutions to this issue, made pledges and taught others about
how to use the Five Rs (Reduce, Reuse, Recycle, Rot/compost and Refuse) to reduce plastic pollution.
To introduce the Action Project, Ms. Alix brought a picnic sorting activity with lunch components that
were very wasteful, somewhat wasteful, and low waste for the class to investigate. Many of the groups
observed that ‘Lunchables’ created a lot of plastic pollution, and compared these to the metal, reusable
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‘Bento Boxes’ which did not create any waste. In groups, the students discussed alternatives that created
less waste and how to reuse single waste items. Ms. Alix showed the class a video about a young
environmentalist who helped fishermen reduce the amount of fish nets that pollute their waterways in
Florida.”I remember that picture from the plastic pollution lesson where the sea turtle was tangled in a
fishing net,” shared Kai.
On the day of the Action Project, Ms. Alix worked with the students to create posters that they would
share with their first grade buddy classes to get them excited about joining them for a trash cleanup
project. The students worked in groups to make posters about plastic pollution, waste reduction, the Five
Rs, and protecting wildlife. Both classes really enjoyed having this time to be creative and reflect on
what they had learned throughout the program. Ms. Alix heard some great discussions going on within
the groups. While brainstorming a topic and poster design, Greewani told her group, “We learned about
plastic being in small pieces and getting eaten by animals.” Addie came up to Ms. Alix and told her, “I
want to add a message that will really make people think. I can change the world!” Many of the students
had similar messages on their posters with the intention of empowering other students to help reduce
trash and waste.
Highlights from Field Trips
Field Trip to Martinez Marina
It was a bright and sunny day at the Martinez Marina and Ms. Corey was excited to see the fourth grade
students from Willow Cove Elementary School on their delta field trip. After a short reunion as they
exited the bus, Ms. Corey led the class over to a view of the marina and asked them to make
observations of things they noticed around them. Some noticed “all the boats” and that areas looked
“swampy and muddy” while others noticed what the water was doing. “I can see the water moving on
the other side of that floating walkway, but it isn’t moving on this side,” shared Iris. Cecilly added, “I
can see green algae growing on the rocks which tells me water sometimes covers them.”
Ms. Corey reminded students about previous lessons as they reviewed a map of the San Francisco Bay.
They could see how their school is connected to the marina as well as the Pacific Ocean. Ms. Corey then
asked the students if they remembered what the base of the bay and ocean food chains were. Some
students shouted out, “Plankton!” Thinking back to the lesson where they learned about
biomagnification in the food chain, Jimena said, “We ‘ate’ plankton in the game where some of us were
anchovies and salmon.” Ms. Corey shared they were going to collect plankton and asked the students to
imagine how they could collect organisms that are so small. “By scooping them up in your hand?” asked
Angel. “Using a hook of some kind like fishing?” wondered Edgar. “Maybe with a bucket?” thought
Richard. Ms. Corey then revealed the plankton net and other materials they would be using to collect the
plankton in the water of the marina. The students exclaimed, “Oooohhh, aaahhh!”
After eating lunch, students began asking for supplies and offering to pick up any trash items they saw
around them. Adult chaperones and partner teachers also joined in. Everyone was shocked to find so
much broken glass in the sand on the playground, and on the grassy field around them. Alondra
wondered, “Why would people do this? It is a playground!” Jair was having so much fun collecting trash
items from along the beach and paths, “I love picking up trash to help wildlife! At first I wasn’t sure
about doing it, but then I began finding so many pieces of plastic trash and it got really exciting. I want
to keep picking up trash all day. I even found a reusable bag that I used to pick up more trash and the
leftovers of a giant fish!”
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In the final closing circle, Ms. Corey asked the class what they most enjoyed about their field trip.
“Seeing the larval fish and its eyeball in the microscope was incredible,” shared Mburu. Alondra said, “I
loved looking at all of the birds. They were so beautiful. The goslings were really cute and fluffy.”
Vaishany enjoyed finding the worm in the log and shared, “It was really exciting to find something
living in that small space.” Cecilly added, “It was neat how we were able to see the tide come in because
of the water lines.” Teacher Mrs. Llamas concluded, “Thank you so much for this amazing experience!
We had a great time!”
Field Trip to Big Break Regional Shoreline
Fourth and fifth grade students from John Muir Elementary School in Antioch were very excited to go
on their Delta Field Trip to Big Break Regional Shoreline in Oakley. As they filed off the school bus,
Ms. Corey could see the excitement on their faces. When asked if anyone had been there before, about
half of the students raised their hands. “I have been here with my dad! We caught fish out on the fishing
pier,” shared Emily.
Students walked along a narrow levee path single file, noticing different signs of life around them.
“Look at those holes in the grass. I wonder what could be living in there?” shared Kamila. Since it was
Earth Day, some of the students towards the front of the line carried tongs to collect any trash they
found. “Noo! Look at that giant balloon in those bushes!” exclaimed Alexander as he walked over to put
it in the reusable trash bag. Cesar, one of the chaperons on the trip shared, “That balloon could have
come from several miles away!” Continuing along the path, Ms. Corey pointed to the almond trees
above them. “We have an almond tree in our backyard and we eat them like this when they are green!”
shared Ravneet. “How amazing, I never knew you could eat them like that,” said Ms. Corey, excited for
this new plant knowledge.
While students paused for a snack, Ms. Corey told a story about a time when she camped in the forest
for several days learning about how to understand bird language and what you can learn from observing
the birds around us. “Wow, it is incredible how birds can have different calls for different predators! I
had no idea,” exclaimed teacher Mrs. Allen. The students then played a game where they had to find
their partner bird with the same ‘bird call’. The students walked around shaking small plastic containers,
listening intently to the sounds in the containers around them. Students came up to Ms. Corey in pairs
when they thought they found their match. “Congratulations! You are both raisin birds,” Ms. Corey told
a partner pair who both had raisins in their containers. At the end, the students discovered that there
were a few birds who did not find their match and how this might represent what happens in nature,
“Sometimes baby birds get hurt by plastic trash and might not survive,” Orlando hypothesized.
Ms. Corey wrapped up the class’s field trip at Big Break using the giant three-dimensional map of the
delta. Standing in a circle around the map, the students could clearly see how they were connected to the
environment all around them through the network of waterways winding through the delta. “And all of
this water is connected to the Pacific Ocean,” Tahoe shared, reminding everyone how connected we
really are to environments near and far.
Field Trip to Alvarado Park
The fifth grade students from Montalvin Elementary School in San Pablo were very excited to go on
their Creek Field Trip to Alvarado Park in Richmond, California. When the students from Ms. Levine’s
class arrived and got off the bus, Ms. Yvette could see how excited the students were for their adventure.
“I wore waterproof boots for today because I knew we would be doing lots of exploring, and I wanted to
be ready for anything!” exclaimed Christopher. The students loved looking for aquatic invertebrates in
the creek and found many mayfly and stonefly nymphs. One of the parent chaperones, Ms. Leslie had a
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background in creek restoration, and was excited to help students search for invertebrates in the deeper
parts of the creek. “I love being by the creek, it is so peaceful and beautiful,” shared Alessa and Jirah.
The young environmentalists also enjoyed practicing their observation skills by looking for wildlife and
various plants on their nature walk. “Remember, in order to not scare away the wildlife, we should keep
our voices low and signal silently if we see something,” explained classroom teacher Ms. Levine. The
class was very excited to observe a deer feeding on some wildflowers, and a snake seeking shade under
a large tree. “I am trying to find leaves on the ground that are in perfect condition so I can make leaf
rubbings,” shared Griselda.
Both classes shared how much they enjoyed being outside in nature all day, as this was some of the
students' first field trip in years. “It is so important to get the kids outside exploring in nature and
observing wildlife. They don’t get to do this enough,” said teacher Ms. Sorscher.
Outcomes
The 2021-2022 WAP in El Cerrito, Richmond, Hercules, Antioch, Pittsburg, and San Pablo had the
following outcomes:
● 375 students increased their knowledge of watershed science in the classroom and in the field
and became stewards of their local watershed
● 375 family members increased their understanding of their watershed environment and learned
how to reduce stormwater pollution
● 12 teachers increased their confidence in using the local watershed as an educational resource
and in empowering students to become environmental stewards
● The WAP was integrated into the curricula and culture of Fairmont, Michelle Obama, Ohlone,
John Muir, Willow Cove and Montalvin elementary schools, and engaged the school teachers,
students, and their families in environmental science education and stewardship.
The WAP met two requirements of California Fish and Game Code Section 13103:
● Section 13103a. The WAP planned curriculum provided 375 students with an opportunity to
learn about the scientific principles of fish and wildlife conservation.
● Section 13103e. Through trash cleanups on field trips and Environmental Action and stewardship
projects, twelve classes of students improved the health of fish and wildlife habitats in Contra
Costa County.
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WATERSHED ACTION PROGRAM
CONTRA COSTA COUNTY FISH AND WILDLIFE
COMMITTEE
2021-2022 SCHOOL YEAR
use only
FIELD TRIP AND ACTION PROJECT HIGHLIGHTS

Antioch students pictured
preparing fish, teaching their
classmates, and making
informational pamphlets for their
Safe Delta Fish Cooking Action
Project!

Photo Document, CCCFWC, June 2022
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WASTE REDUCTION ACTION PROJECT

Students from El Cerrito and
Richmond took action by conducting
a trash cleanup around their school
campus and making posters to teach
their fellow classmates.

“I want to add a message that
will make people think. I can
change the world!”
Annie, Third Grade Student, Fairmont
Elementary School, El Cerrito

Photo Document, CCCFWC, June 2022
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NATURAL PESTICIDES ACTION PROJECT

Students from Hercules took action
by making natural pesticides and
decorating recipe cards to share with
their friends and family!

“I’m excited to share my recipe
card with my mom because she has
a garden. Maybe now we can make
natural pesticides together to use
in her garden!”
Donovan, Fourth Grade Student,
Ohlone Elementary School, Hercules

Photo Document, CCCFWC, June 2022
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BAY FIELD TRIPS TO KELLER BEACH

Students from Richmond and
Hercules enjoyed their Bay Field
Trips to Keller Beach. Pictured here
are students carefully searching for
bay organisms during low tide,
observing a small tide pool, making
nature drawings, and enjoying the
beautiful beach!

“I can’t believe this place is so close
to where I live, but I have never been
here before. I can’t wait to bring my
family back and show them what I
learned.”
Peter, Third Grade Student, Stege
Elementary School, Richmond

Photo Document, CCCFWC, June 2022
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BAY FIELD TRIP TO MARTINEZ MARINA

Students from Pittsburg enjoyed
their Bay Field Trip to Martinez
Marina. Pictured here are students
going on a plant ID walk, using a
microscope to study plankton,
playing nature games, and
conducting a trash cleanup along
the shore.

“This is so cool! This is my first time
looking into a microscope and it is
amazing! I could do this all day!"
Humberto, Third Grade Student, Willow
Cove Elementary School, Pittsburg

Photo Document, CCCFWC, June 2022
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CREEK FIELD TRIP

Students from San Pablo enjoyed
their Field Trip to Alvarado Park and
searching for aquatic invertebrates
in Wildcat Creek.

“I love being by the creek, it is
so peaceful and beautiful!"
Alessa and Jirah, Fifth Grade
Students, Montalvin Elementary
School, San Pablo

Photo Document, CCCFWC, June 2022
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ANTIOCH FIELD TRIP TO
BIG BREAK REGIONAL SHORELINE

"The salinity is reduced here which means
we have plenty of freshwater and this
makes sense because we are right by the
San Joaquin River."

Antioch students pictured taking
water quality measurements,
identifying birds using field
guides, and looking at plankton

Gabriel, Fifth Grade Student, John Muir
Elementary School, Antioch

through field microscopes during
their Delta Field Trip to Big Break
Regional Shoreline.

Photo Document, CCCFWC, June 2022
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April 12, 2022
Maureen Parks
Staff for Fish and Wildlife Committee
30 Muir Road
Martinez, CA 94553

Dear Contra Costa County Fish and Wildlife Committee (CCCFWC),
Thank you so much for the grant of $6,000 awarded to KIDS for the BAY in April 2020, to support our
Watershed Action Program for underserved school students in low-income communities, with a grant
for transportation costs for bus field trips to creek, bay and delta habitats.
During the pandemic, we transitioned our programs online to support distance learning for the 2020 2021 school year, with no bus field trips. This school year, we are back to delivering in-person programs
with bus field trips and we are thrilled to be able to implement our grant from the CCCFWC that was
awarded in 2019 for transportation costs. We look forward to submitting the report and invoice for this
grant in June 2022 as agreed on in our previous extension letter.
We are now requesting an extension for our 2020 CCCFWC grant, to implement this program in the
2022 - 2023 school year and submit the report and invoice, also for transportation costs, in June 2023.
Thank you for considering this request.
Sincerely,

Mandi Billinge
Executive Director/Founder
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April 25, 2022
Contra Costa County Fish and Wildlife Committee
30 Muir Road
Martinez, CA 94553
Attn: Maureen Parkes
Re: Extension Request for FWC 2020 Grant of $18,500 to CCRCD/Walnut Creek Watershed
Council
The Walnut Creek Watershed Council (Council) respectfully requests that the Contra Costa Fish
and Wildlife Committee consider approving an extension of the Council’s 2020 grant of $18,500
for plants to April 30, 2023. Due to COVID-19, the Council did not have the option of
mobilizing large groups of volunteers for almost two full years, which made it impossible to
complete the project within the original grant period. We are not seeking an increase in the
amount of the grant, but we would like more time to complete the project. We are hopeful that
we will be able to organize volunteer planting activities later this year and next year.
There are a couple of additional items that we would like to present to the Committee for
consideration.
We originally only requested funding for three species of native plant plugs. We would like to
include some native shrubs and trees in our planting efforts, as well. If that is acceptable to the
Committee, we would buy those plants from nurseries that focus on native plants (e.g., Native
Here Nursery and The Watershed Nursery).
We would like to use some of the funds that were originally for plants to purchase a 100-gallon
water bladder and related watering equipment and tools. When members of the Friends of
Pleasant Hill Creeks (FPHC) noticed recently that the grasses that were planted in December
were stressed by the lack of rain in January, it decided to provide water to the grass plugs. A
member of the Council loaned a water bladder to the FPHC; it was successfully used to water
some native grasses, and those plants are looking better now. The unusual weather patterns of
this year (and the last few years) make winter watering essential for survival of new plantings.
The purchase of the bladder by the Council is important to FPHC efforts, and the watering
equipment can be shared with other creek groups as well.
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Proposed revision to the approved grant budget:
Native plugs, shrubs, and trees to be planted in Concord, Lafayette, Pleasant Hill, and Walnut Creek

$17,000
$1,500

100-gallon water bladder and related watering equipment (lightweight pump, valves, hoses)

Total

$18,500

Sincerely,

Bob Simmons
President, Walnut Creek Watershed Council
Email: bobsimmons2866@gmail.com
Cell Phone: 925.588.9914

Lisa Damerel
Staff to Council
Contra Costa RCD
Email: ldamerel@ccrcd.org
Cell Phone: 310.923.5506
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Enhancing CREEC's Capacity for Environmental Education and Field Trips
Final Report March, 2022
Dean Kelch, Treasurer, CREEC, 510-685-3456c
Susanna Van Greunen, President, CREEC
The CREEC nursery and infrastructure upgrade to enhance our educational and field trip
abilities, partially funded by FWC, is complete, although some related instruction based
infrastructure improvements are ongoing at this time carried out by our partners at the Contra
Costa Resource Conservation District. Because of the COVID 19 pandemic related demands and
limitations on principals, volunteers, and the contactor, the project took longer to complete
than originally anticipated. However, the delay allowed us to modify the project to
accommodate historic bricks donated by the Crockett Services District from the old brick
factory in Port Costa. However, volunteer labor availability was strictly limited. So, although the
bricks were free, it was finally decided that in order for the dry brick path to shed water well, be
installed to avoid buckling-related safety issues, and to last indefinitely, hiring a local
experienced contractor was advisable. This increased the total cost of the greenhouse paving
project. Nevertheless, the superior result speaks for itself (see photos), and included historic,
locally-produced bricks that can be used in future local history-based youth instruction. This
increased the value of the project for the mission of CREEC, as well as for the mission of the
FWC. In addition, infrastructure to improve security and repair breeches proved more
important than anticipated when the grant was written. This resulted in an earlier rebudgeting
to improve security (see final budget and photos, attached). These measures have proved
effective at preventing major incursions. CREEC thanks the FWC for their generous contribution
and will include the FWC in public acknowledgements of their support.
enc:
Receipt_Documentation_CREEC 2022
Receipts 1-42
Final budget
CREEC photos
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Enhancing CREEC’s Capacity for Environmental Education and Field Trips
FWC 2020 Grant
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project BUDGET (Itemized)
Supplies and Materials
Greenhouse Weed-Barrier Fabric and Gravel
Weed-barrier fabric for ground in outdoor areas
Security Cameras (x4)

TOTAL
$404.55
$229.20
$417.36

$216.15
$74.60
Cable locks for quick fence repair (x10)
Chain link fence repair items
$260.31
Security padlocks for gates
$107.38
Greenhouse Cleaning
$560.00
Replacement cooling system panel for greenhouse $108.75
Repair barbed wire around perimeter of property $326.25
3 wheelbarrows
$405.25
1 wheeled cart
$152.25
Shade Structure
$1,201.41
Shade Cloth (x2)
$365.40
Plant Labels (x2)
$101.34
Purchase misc. tools/supplies
Industrial hose, 100 ft. (x2)
$163.13
locks
$43.50
landscape fabric stakes (600 pack)
$65.25
café tables (x2)
$115.28
café chairs
$169.65
tablecloths (x4)
$78.30
tablecloth clips (x2)
$15.23
folding tables (x3)
$163.13
grommet kit
$11.96
paracord
$76.13
vinyl lettering
$7.61
mini fridge
$174.00
Internet Router + 1 year service

bailing wire
industrial wire cutter
first aid kit
p-touch machine
p-touch tape (x3)
benches (x3)
rust-oleum
paint
paintbrushes (x3)
shovels (x4)
gardening shears (x5)
ladder
spading fork (x3)
window for shed
paver stone (x20)
push broom
Eyewash Station
Hand-Washing Station
Cooler
Cubbies
Equipment repairs

$8.70
$54.50
$76.13
$26.10
$26.10
$277.31
$27.19
$18.49
$16.31
$82.65
$59.81
$87.64
$91.35
$88.09
$195.75
$35.89
$282.75
$609.00
$65.25
$50.24
$330.00
TOTAL AWARDED $8,523.00
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Total Amount of
Date on Receipt/Invoice Description of service/item on receipt (highlight Receipt/Invoice
item(s) on receipt)
(if different)
Vendor number

R10
R11

3/25/2021 Plant Labels
Replacement cooling system panel for
11/23/2020 greenhouse $108.75
5/5/2020 security padlocks for gates

R12
R13
R14
R15
R16
R17
R18
R19
R2
R20

12/15/2020
10/19/2020
3/29/2021
3/29/2021
1/19/2021
1/11/2021
10/5/2020
10/5/2020
10/5/2020
1/16/2021

R1

$108.81
$84.23
$107.38

cable locks 4 quik fence repair
security signage
first aid kit $76.13
Cubbies $50.24
locks
rust-oleum $27.19
security cameras (Warranty)
4 security cameras
Chain link fence repair items
security signage

$13.40
$30.28
$77.92
$42.21
$15.99
$24.47
$43.96
$373.40
$151.54
$82.04

R24

API STRESS COAT Aquarium Water Conditioner 647/11/2020 Ounce Bottle
3/28/2021 shovels (x4) $82.65, tools

$220.33

R24

3/28/2021 spading fork (x3) $91.35 gloves, mop

$220.33

R25

3/25/2021 Greenhouse cleaning power washer

R21

R26
R27

$31.05

$10.93

6/6/2021 Industrial hose, 100 ft. & Prop stock
4/15/2021 benches (x3) $277.31

R29

11/1/2020 internet router/1 yr service

$220.33

$217.49

keys

R28

Total Amount of Receipt/Invoice for
reimbursement from the Grant

$124.54
$390.03

$390.03
$216.55
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Total Amount of
Date on Receipt/Invoice Description of service/item on receipt (highlight Receipt/Invoice
item(s) on receipt)
(if different)
Vendor number
R3
R30
R30
R30

cable locks 4 quik fence repair
8/13/2020
7/27/2021 landscape fabric stakes (600 pack) $65.25
7/27/2021 grommet kit $11.96
7/27/2021 paracord $76.13

$241.16
$241.16
$241.16

R30

7/27/2021 vinyl lettering $7.61

$241.16

R30
R30

7/27/2021 p-touch machine $26.10
7/27/2021 p-touch tape (x3) $26.10

$241.16
$241.16

R31

7/27/2021 Shade Structure $1,201.41

Total Amount of Receipt/Invoice for
reimbursement from the Grant
$21.72
$241.16

$1,842.05

and shade fabric
R33
R33

3/29/2021 Greenhouse flooring
3/29/2021 paver stone (x20) $195.75 (sand)

$741.19
$741.19

R33

3/29/2021 Eyewash Station $282.75

$741.19

R36
R34
R34
R34
R34
R34
R34
R34
R35
R35
R35
R35
R35

4/25/2021
4/25/2021
4/25/2021
4/25/2021
4/25/2021
4/25/2021
4/25/2021
4/19/2021
4/19/2021
4/19/2021
4/19/2021
4/19/2021

Eyewash station installation
Shade Cloth (x2) $365.40
folding tables (x3) $163.13
paint $18.49
paintbrushes (x3) $16.31
Paintbrushes
ladder $87.64
Cooler $65.25
café tables (x2) $115.28
café chairs $169.65
tablecloths (x4) $78.30
tablecloth clips (x2) $15.23
folding tables

$434.59
$434.59
$434.59
$434.59
$434.59
$434.59
$434.59
$689.32
$689.32
$689.32
$689.32
$689.32

$741.19

$440.00
$434.59

$271.84
$52.17
$94.30
$13.04
$117.68
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Total Amount of
Date on Receipt/Invoice Description of service/item on receipt (highlight Receipt/Invoice
item(s) on receipt)
(if different)
Vendor number
R35
R37
R38
R38
R38
R38
R39
R39
R39
R39
R39
R4
R40

4/19/2021
11/22/2020
12/8/2021
12/8/2021
12/8/2021
12/8/2021
10/25/2020
10/25/2020
10/25/2020
10/25/2020
10/25/2020
6/11/2020
7/25/2021

R41
R42
R6

7/29/2021
10/5/2020

R7
R8
R8
R9

10/5/2020
10/19/2020
10/19/2020
10/5/2020

mini fridge $174.00
window for shed/chicken wire covering
Greenhouse cleaning
weed-barrier installation
Hand wash & installation
Equipment repairs $330.00
1 wheeled cart $152.25
bailing wire $8.70
gardening shears (x5) $59.81
push broom $35.89
cable locks 4 quik fence repair
industrial wire cutter & heavy gloves
Repair barbed wire around perimeter of property
$326.25
3 wheelbarrows $405.25
10 cable locks 4 quik fence repair
HYCC 100pcs 11.8 Inches 304 Stainless Steel
Cable Zip Ties Exhaust Wrap Coated Locking
locks $43.50
security signage
Ezzypull Chain Link Fence Stretcher Pulling

$689.32
$4,275.00
$4,275.00
$4,275.00
$4,275.00
$311.08
$311.08
$311.08
$311.08
$311.08
$78.48

Total Amount of Receipt/Invoice for
reimbursement from the Grant
$140.27
$139.64
$4,275.00

$311.08

$78.48
$75.97
$210.25
$74.60
$11.90
$49.89
$96.87

Total Expenditures
Grant Award

$12,100.24
$8,523
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Contra Costa County Fish and Wildlife Committee Meeting
~ 20th Annual Fish and Wildlife Fall Forum
in Contra Costa County ~
Date:
Time:
Location:

Thursday, September 22, 2022 (tentative)
5 p.m. to 7 p.m.
TBD

If you plan to attend, please RSVP by September 12th to Maureen Parkes at
(925) 655-2909 or maureen.parkes@dcd.cccounty.us. Please indicate your
preference for baby back ribs, chicken or a vegetarian/vegan option.

(Please see reverse for detailed map and directions - TBD)

AGENDA
5:00

Reception/sign-in/refreshments

5:30

Welcome and overview (Danny Pellegrini, Chair, Fish and Wildlife Committee)

6:00

Fish and Wildlife Outreach (TBD, Fish and Wildlife Committee)
• The purpose of the Fall Forum
• Acknowledgement of the relationships created by Judicial process
• Summary of the Fish and Wildlife Committee’s interest in the Fish and Game Codes
• Opportunities to improve coordination
• Recognition of the work completed by conservation partners who have previously received grants from
the Fish and Wildlife Propagation Fund.

6:10

Presentation to be determined.

----Complementary rib/chicken/vegan dinner courtesy of Fish and Wildlife Committee chefs---6:30

Comments/questions/suggestions (including public comment)

6:45

Dessert, open discussion, networking

7:00

Adjourn

Times are approximate. Please contact Maureen Parkes at 925-655-2909 / maureen.parkes@dcd.cccounty.us at the CCC Department of
Conservation and Development if you have questions about the Fish & Wildlife Committee or desire materials related to this agenda. The FWC will
provide reasonable accommodation for persons with disabilities planning to participate in this meeting who contact staff at least 72 hours before the
meeting.
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Department of
Conservation and
Development

Contra
Costa
County

30 Muir Road
Martinez, CA 94553

John Kopchik
Director
Aruna Bhat
Deputy Director
Jason Crapo
Deputy Director
Maureen Toms
Deputy Director

Phone:1-855-323-2626

Amalia Cunningham
Assistant Deputy Director

August 24, 2022
Dear Fish and Wildlife Propagation Fund Grant Applicants:

AF

T

The Contra Costa County Fish and Wildlife Committee is pleased to announce that completed funding applications are
now being accepted for consideration for the Contra Costa County Fish and Wildlife Propagation Fund (Fund). All
application materials and guidelines are attached. Proposals must be received by 5:00 p.m. on Thursday, January 5, 2023
(a postmark of January 5, 2023, does not satisfy the submission deadline). Proposals may be emailed or mailed. Any
applications that are received after the due date or without a signature will not be considered. Staff will acknowledge
receipt of each grant application. If you do not receive a confirmation of receipt contact Maureen Parkes at 925-655-2909
prior to the deadline. The recommendations of the Fish and Wildlife Committee will be forwarded to the Contra Costa
County Board of Supervisors, which maintains final decision-making authority for expenditures from the Fund.

D

R

The Contra Costa County Fish and Wildlife Propagation Fund is entirely supported by fine revenues resulting from
violations of the Fish and Game Code and Title 14 of the California Code of Regulations in Contra Costa County
(County). Projects awarded from the Fund must benefit the fish and wildlife resources of the County and must meet the
requirements of Section 13103 of the Fish and Game Code (attached). If your project is eligible under Section 13103 (d),
(h), (i), or (m) please send a copy of your draft proposal to Maureen Parkes at maureen.parkes@dcd.cccounty.us by
November 1, 2022. Staff will coordinate with the California Department of Fish and Wildlife to confirm the project’s
eligibility to receive funds. See Instructions for more details. All applications that satisfy the requirements listed in the
funding application instructions will be considered.
The Fish and Wildlife Committee strongly encourages applications related to:
• improving habitat
• scientific research
• public education
• threatened and endangered species
• resolving human/wildlife interaction issues
In addition to the above areas of interest, the Fish and Wildlife Committee wishes to fund one or more projects that
increase collaboration with law enforcement agencies and community cultural organizations on enforcement issues and
education focusing on communities that may be unaware of local fish and game laws. Projects that provide multilingual
signage and educational materials are encouraged.
The Fish and Wildlife Committee considers grant awards for prospective expenditures from non-profit organizations,
schools, and government agencies. The Committee generally does not recommend funding for operating costs and
overhead, such as staff salaries, benefits, or utilities. The Committee generally gives preference to funding material
expenses (e.g. purchase of equipment and materials). Organizations, schools, and government agencies that have received
previous Fish and Wildlife Propagation Fund grants should have a positive track record of completing projects and
submitting final reports in an efficient, timely and clear manner.
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The Committee expects to recommend awards to several applicants. However, it is possible that a particularly excellent
proposal will be recommended to receive a large portion of the total available funds. During the 2022 grant cycle a total
of $50,324.27 was awarded to ten projects. The awards ranged from $998.00 to $9,949.00. Available funds vary from year
to year and the Fish and Wildlife Committee cannot commit to multi-year or recurring funding. The Board of
Supervisors will make the final decision on the grant awards and successful applicants may anticipate receiving
notification by May 2023. Project expenditures eligible for reimbursement must be made subsequent to Board of
Supervisors approval of grant funding.
The grant award funds will be disbursed on a cost reimbursement basis.* (See below for exceptions.) Within a year
of grant funding approval, or within one month of project completion, whichever comes sooner, recipients must submit
a final project report which includes invoices and receipts documenting how funds were spent and the results of the
project. Any expenses not listed on the original grant application should be requested ahead of time. Unapproved
expenses may not be reimbursable. Fish and Wildlife Propagation fund grants will be disbursed after receipt and approval
of the final project report. Details will be outlined in the grant award letter that is sent to all successful applicants.

T

*Exception For Non-Profit Organizations That Can Demonstrate Financial Hardship: Private, non-profit entities
that can demonstrate that providing Fish and Wildlife Propagation grant funding on a cost reimbursement basis will
create a financial hardship and be detrimental to the operation of the program will be eligible to receive up to ½ of the
grant amount after the grant is awarded. The remaining amount of the grant will be disbursed after the entity has
submitted information including invoices and receipts documenting how the initial disbursement was spent. Within a year
of initial notification of the grant funding award (May 2024), or within one month of project completion, whichever
comes sooner, the entity will be required to submit information including invoices and receipts documenting how the
second disbursement was spent, and provide a final project report documenting the results of the project.

AF

*Exception For Small Projects Under $1,000: Grant funding may be disbursed to private, non-profit entities prior to
the beginning of the project if the award is under $1,000 and the entity has provided documentation that the project
could only be initiated with advance funding. Within a year of grant funding, or within one month of project completion,
whichever comes sooner, recipients must submit a final project report which includes invoices and receipts documenting
how funds were spent and the results of the project.

D

Sincerely,

R

The Committee appreciates your interest in this opportunity to improve the fish and wildlife resources in Contra Costa
County. Should you have any questions about the Fish and Wildlife Committee or this funding program, please contact
me at 925-655-2909 or maureen.parkes@dcd.cccounty.us.

Maureen Parkes
Fish and Wildlife Committee Staff
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INSTRUCTIONS

D

R

AF

T

What Must Be Included in Your Proposal (not to exceed 4 pages):
1) Signed Application Cover Page – See attached.
(PDFs and e-signatures are acceptable)
2) Description of the project for which funding is requested. Please include an explanation of:
• how this project will benefit the fish and wildlife of Contra Costa County
• how this project meets the requirements of Section 13103 of the Fish & Game Code (attached) which
defines the eligibility requirements for projects requesting funding from the Fish and Wildlife Propagation
Fund. Indicate which letter(s) of the Section 13103 is/are satisfied.
If your proposal is eligible under Section 13103 (d), (h), (i)*, or (m), a copy of your draft proposal must
be sent to the attention of Maureen Parkes at maureen.parkes@dcd.cccounty.us or at the address listed
on Page 2 and received by November 1, 2022. Staff will coordinate with the California Department of
Fish and Wildlife to confirm the project’s eligibility to receive funds.
*If your project is eligible under Section 13103 (i), and a scientific collection permit is required and
issued by the California Department of Fish and Wildlife, this will indicate that the project is eligible
to receive Fish and Wildlife Propagation funds. Please send the scientific collection permit along
with your grant application by the January 5, 2023 - 5:00 P.M. grant submission deadline. Scientific
collection permits are not included in the grant application page limit.
The Fish and Wildlife Committee wishes to be acknowledged for its financial support of the project. FWC
or staff review may be required prior to printing any written materials that receive funding. Please refer to
the guidelines listed below:
• Grant recipients agree to obtain advance written approval from the FWC of any communication/written
material that may reasonably be understood to represent the views of the FWC and to provide the FWC with
reasonable opportunity to review, comment and approve the communication/written material.
Grant recipients may use the following standard language in making attributions for funding by the FWC:
• Attribution for full Grant funding: “This (research, publication, project, web site, report, etc.) was funded by
the Contra Costa County Fish and Wildlife Committee.”
• Attribution for partial Grant funding: “This (research, publication, project, web site, report, etc.) is funded in
part by the Contra Costa County Fish and Wildlife Committee.”
3) Project schedule - The project must be completed within a year from the date you receive notification of funding
(by May 2024).
4) Project budget (itemized). The Fish and Wildlife Committee generally does not recommend funding for
operating costs and overhead. Examples for these include staff salaries, health insurance, and operation costs
such as electricity to run an office. If an hourly rate is listed, overhead costs need to be itemized separately. The
Committee generally gives preferences to funding material expenses (e.g. purchase of equipment and materials).
5) Annual budget for the applying organization (not itemized).
6) Statement describing the applying organization, listing the Board of Directors and officers of the organization,
and listing all affiliated organizations.
7) Statement describing the qualifications of the sponsoring organization and participating individuals for
completing the project.
8) List of individuals responsible for performing project and of individuals responsible for overseeing project.
9) Statement describing the status of permit approvals necessary to perform project (if applicable).
10) Request for an exception to the grant funding cost reimbursement requirement due to financial hardship or an
exception for a small project under $1,000. (This request does not count toward your page limit and is only
required if requesting an exception.)
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Format:
• Your proposal packet, including cover sheet and any attachments must not exceed four single-sided pages
or two double-sided pages, 8.5 by 11 inches in size. Electronic submittals are preferred. Please use 11
point font or larger and ½ inch margins or larger on your pages. If you submit more than 3 pages plus
required cover sheet, your proposal may be disqualified without review.
• If your project is eligible under Section 13103 (d), (h), (i), or (m) a copy of your draft proposal must be
sent to the attention of Maureen Parkes at maureen.parkes@dcd.cccounty.us and received by November 1,
2022. (See exception for Section 13103 (i) on Page 1.) Do not attach an additional cover letter, brochures,
posters, publications, CDs, DVDs, large maps or yellow-sticky paper (e.g. Post-ItTM).
• Your complete application packet including signature must arrive by 5:00 p.m. on Thursday, January
5, 2023 (Pacific Standard Time) to be considered for funding. (Please note: A postmark of January 5,
2023 does not satisfy the submission deadline. If submitted after the deadline, your proposal will be
disqualified).*

Your complete application should be:

AF

T

Emailed:
maureen.parkes@dcd.cccounty.us
or
Mailed or Hand Delivered**: Contra County Fish & Wildlife Committee
c/o Contra Costa County Dept. of Conservation and Development
30 Muir Road
Martinez, CA 94553-4601
Attn: Maureen Parkes
*Staff will acknowledge receipt of each grant application. If you do not receive an email confirmation of
receipt, contact Maureen Parkes prior to the deadline by calling 925-655-2909.

D

R

**Due to operating procedures related to COVID-19 safety measures, contact Maureen by email or
telephone at 925-655-2909 to coordinate hand delivery of your application to ensure your application is
received by the submission deadline.

Final Checklist Before You Submit Your Proposal:
Please note that your proposal will not be considered if you provide more materials than required below:
• Signed Cover page (your proposal will be disqualified if it does not have your original signature on the
cover page).
• 3 pages or less on your project description (any extra attachments such as a map and an organization
budget will be counted as one of the three page limit.)
• If your project qualifies under Section 13013 (i) and you have been issued a scientific collection permit
from the California Department of Fish and Wildlife please include it. (This is not a part of the page
limit listed above.)
• Request for an exception to the grant funding cost reimbursement requirement due to financial hardship
or an exception for a small project under $1,000. (This is not a part of the page limit listed above and is
only required if requesting an exception).
If you have questions regarding the Contra Costa County Fish and Wildlife Propagation Fund grant process,
please contact Maureen Parkes: maureen.parkes@dcd.cccounty.us / (925) 655-2909.
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California Fish and Game Code Section 13103.
Expenditures from the fish and wildlife propagation fund of any county may be
made only for the following purposes:

*

D

R
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T

(a) Public education relating to the scientific principles of fish and wildlife
conservation, consisting of supervised formal instruction carried out pursuant to a
planned curriculum and aids to education such as literature, audio and video
recordings, training models, and nature study facilities.
(b) Temporary emergency treatment and care of injured or orphaned wildlife.
(c) Temporary treatment and care of wildlife confiscated by the department as evidence.
(d) Breeding, raising, purchasing, or releasing fish or wildlife which are to be released
upon approval of the department pursuant to Sections 6400 and 6401 onto land or
into waters of local, state, or federal agencies or onto land or into waters open to the
public.
(e) Improvement of fish and wildlife habitat, including, but not limited to, construction
of fish screens, weirs, and ladders; drainage or other watershed improvements;
gravel and rock removal or placement; construction of irrigation and water
distribution systems; earthwork and grading; fencing; planting trees and other
vegetation management; and removal of barriers to the migration of fish and
wildlife.
(f) Construction, maintenance, and operation of public hatchery facilities.
(g) Purchase and maintain materials, supplies, or equipment for either the department's
ownership and use or the department's use in the normal performance of the
department's responsibilities.
(h) Predator control actions for the benefit of fish or wildlife following certification in
writing by the department that the proposed actions will significantly benefit a
particular wildlife species.
(i) Scientific fish and wildlife research conducted by institutions of higher learning,
qualified researchers, or governmental agencies, if approved by the department.
(j) Reasonable administrative costs, excluding the costs of audits required by Section
13104, for secretarial service, travel, and postage by the county fish and wildlife
commission when authorized by the county board of supervisors. For purposes of
this subdivision, "reasonable cost" means an amount which does not exceed 3
percent of the average amount received by the fund during the previous three-year
period, or three thousand dollars ($3,000) annually, whichever is greater, excluding
any funds carried over from a previous fiscal year.
(k) Contributions to a secret witness program for the purpose of facilitating enforcement
of this code and regulations adopted pursuant to this code.
(l) Costs incurred by the district attorney or city attorney in investigating and
prosecuting civil and criminal actions for violations of this code, as approved by the
department.
(m) Other expenditures, approved by the department, for the purpose of protecting,
conserving, propagating, and preserving fish and wildlife.
scientific collection permit, if required and issued by the California Department of Fish and
* AWildlife,
indicates that the project is eligible to receive Fish and Wildlife Propagation funds.
California Fish and Game Code Section 711.2. (a)
"For purposes of this code, unless the context otherwise requires, "wildlife" means and
includes all wild animals, birds, plants, fish, amphibians, reptiles, and related ecological
communities, including the habitat upon which the wildlife depends for its continued
viability ..."

*
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Contra Costa County
2023 Fish and Wildlife Propagation Fund
Application Cover Page

Office Use Only:

Project title:

Organization/Individual applying:

(Organization type: please check one –

government,

non-profit,

school,

other (explain)

Address:

Fax:

E-mail:

Name and title of contact person:

D

Requested grant:

R

One sentence summary of proposal:

AF

T

Telephone:

Proposal prepared by (name & title):

Signature (Typing your name does not count as a signature.

If this section is empty, your proposal will not be considered):

________________________________________________

Signed on _______________

Clear Form

