Contra Costa County
Fish and Wildlife Committee (FWC)
Date: February 17, 2021
Time: 3:00 p.m.

AGENDA
To slow the spread of COVID-19, the Health Officer’s Shelter Order of December 16, 2020, prevents
public gatherings (Health Officer Order). 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 the Governor’s Executive Order N29-20.
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/84160908122
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 January 20, 2021 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) 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.
5) Overview of Mammalian Carnivore Activity on Protected East Bay Regional Park District
Lands in California’s Diablo Range. (Steven Bobzien, East Bay Regional Park District)
6) Consider the following CONSENT item:
- Review and accept the final report from The Watershed Project on their 2019 “Water
Quality Monitoring in Contra Costa County” project.

7) Continue to consider the eight Fish and Wildlife Propagation Fund applications submitted
by January 6, 2021. Consider making a recommendation to the Internal Operations Committee
of the Board of Supervisors on this matter.
8) Determine the agenda for the next meeting. The next regular scheduled meeting is May 19,
2021. Possible agenda items for upcoming meetings include:
•
•
•
•
•
•
•
•

Election of Officers
2021 Fall Forum
2022 Grant RFP
Draft Annual Report/Work Plan
Informational brochure on invasive species
Delta Conveyance Project Update
IPM Update
Field trip to Moorhen Marsh

Adjourn
The Committee Chair may alter the order of agenda items at the meeting. Please contact Maureen Parkes at 925-674-7831 or
maureen.parkes@dcd.cccounty.us (or Abigail Fateman at 925-674-7820 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 January 20, 2021

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. Mike Anciaux (Friends of
San Ramon Creek), Sean Burke (Save Mount Diablo), Kathy Cutting (Cal State East Bay), Lisa
Damerel (Contra Costa Resource Conservation District), Carlos de la Rosa (Lindsey Wildlife
Experience), Wade Finlinson (CCC Health Services Department), Melanie Kimbel (Marine
Science Institute), Dick Heron (Friends of San Ramon Creek), Phil Kohlmetz (International Bird
Rescue), Roxanna Lucero (Save Mount Diablo), Amy Merrill (American Rivers), Emma
Molinare (Lindsey Wildlife Experience) and Jennifer Smith (Mills College) attended the meeting.
Abby Fateman (CCC Department of Conservation and Development) and Maureen Parkes (CCC
Department of Conservation and Development) attended as staff.
2) Review/Approve minutes from the November 18, 2020 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.
Maureen Parkes updated the Committee on the following items:



Paul Detjens sent an email with an update on the Lower Walnut Creek Restoration Project.
Bids on the project open February 16.
Steven Bobzien sent a follow-up report on his Mammalian Carnivore Activity on Protected
East Bay Regional Park District Lands in California’s Diablo Range. He has accepted an
invitation to provide an overview of the report at the February meeting.
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Email correspondence forwarded to the Committee since the November 17, 2021 meeting:
 Bay Area Monitor – 5
 California Wildlife Foundation - 1
 Department of Water Resources -2
 Fish and Game Commission – 9
 IPM Advisory Committee agenda - 1
 John Muir Land Trust -1
 Lindsey Wildlife Experience - 5
 Save Mount Diablo – 7

5) Consider the eight Fish and Wildlife Propagation Fund applications submitted by January 6,
2021. Consider inviting one or more organizations to the following meeting if the Committee has
further questions on their grant proposals.
The Committee reviewed and discussed the grant applications in detail. Mike Anciaux, Kathy
Cutting, Lisa Damerel, Dick Heron, Melanie Kimbel, Phil Kohlmetz, Amy Merrill, and Jennifer
Smith were present and provided additional verbal information in response to the Committee’s
questions regarding their grant applications. The Committee requested that American Rivers, Cal
State East Bay, International Bird Rescue, and Marine Science Institute provide additional
information. Consideration of the grant applications was continued to the February 17, 2021
meeting.
6) Determine 2021 Fish and Wildlife Committee meeting schedule. The remainder of the 2021
FWC meetings will be held on February 17, May 19, July 21, Fall Forum (TBD) and November 17.

7) Determine the agenda for the next meeting. The next regular scheduled meeting is February
17, 2021. Possible agenda items for upcoming meetings include:










Fish and Wildlife Propagation Fund grant applications
Election of Officers
2021 Fall Forum
2022 Grant RFP
Draft Annual Report/Work Plan
Informational brochure on invasive species
Delta Conveyance Project Update
IPM Update
Field trip to Moorhen Marsh
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MAMMALIAN CARNIVORE ACTIVITY ON
PROTECTED EAST BAY REGIONAL PARK
DISTRICT LANDS IN CALIFORNIA’S
DIABLO RANGE

Steven Bobzien and Leigh Douglas
East Bay Regional Park District
A Document Prepared for
The Contra Costa County Fish and Wildlife Committee
December 31, 2020
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ABSTRACT
Although a remarkable amount of information has been collected and analyzed, many data gaps
on basic wildlife ecology persist throughout the California’s East Bay Area. Improving camera
trap technology allows researchers to sample and monitor animal populations without ever
physically harassing, capturing, or handling individuals. The use of passive camera trap
sampling methods is well suited to elusive wildlife that are difficult to detect or occur at low
population densities including medium to large-bodied mammals. Camera trapping methods
enable the collection of undisturbed observations in a wide variety of habitats and a costeffective tool to study both spatial and temporal aspects of wildlife activity and behavior. We
deployed 10 camera traps in the previously unstudied eastern region of East Bay Regional Park
District in the coastal Diablo Range, to 1) inventory the apparent species richness of medium to
large-bodied mammals, 2) assess whether detectability of focal species varied based on the
recreational use status of protected land, 3) elucidate carnivore circadian rhythms, and 4) identify
visible signs of disease in focal species. Cameras cumulatively surveyed 3597 days from
February 2019 and October 2020, during which 5218 independent detection events of focal
wildlife were observed of 7 carnivore and 2 ungulate prey species. We found that more species
were detected in recreated parkland than non-recreated landbank property, but that coyote and
bobcats were significantly more detectable in non-recreated habitat (χ2 = 4.36, df = 1, p = 0.04).
Signs of the ectoparasitic disease mange in Diablo Range coyotes (Canis latrans) were identified
at roughly equivalent detection rates across conserved land use types, comprising 10% of
parkland coyote detections and 4% of landbank coyote detections.
KEYWORDS: Carnivore, spatial, temporal, parkland, landbank, mange.
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INTRODUCTION
Urbanization has been identified as one of the greatest threats to the structural integrity of
wildlife communities worldwide and poses ever more common challenges to managers of public
protected land abutting metropolitan including increased incidence of human-wildlife conflict
precipitating from often irreversible environmental disturbance. Habitat fragmentation caused by
development and transportation infrastructure, widespread use of environmental toxicants, and
constant competition with recreationists for natural open space can change evolutionary
trajectories of many species and threaten disturbance intolerant ones with extirpation or
extinction (McKinney 2006, Bateman and Flemming 2012, Bar-Massada et al. 2014).
California’s East Bay Area represents a concatenation of two of the state’s most populous
counties, boasting a combined resident population of over 3 million people, where public lands
are primarily managed by East Bay Regional Park District (Park District) for both recreational
and conservation purposes (WPR 2020).

As a conservation-oriented agency responsible for ensuring public access and enjoyment of
protected land, the Park District is charged with investigating the anthropogenic and nonconsumptive recreational effects on natural resources, regional floral, and faunal communities.
Camera trapping, or the use of remotely triggered passive infrared cameras to conduct presenceabsence surveys of focal wildlife species, primarily medium to large bodied mammals, is a costeffective and commonly used tool to study both spatial and temporal aspects of wildlife activity
that easily lends itself to bolstering a positive public image for land management agencies as
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well as educational outreach for communities most likely to experience conflicts with wildlife,
thus aiding in conflict prevention (Ordeñana et al. 2010, Erb et al. 2012, Wang 2015).
We deployed 10 camera traps in the previously unstudied eastern region of the Park District
adjacent to Mount Diablo, the highest peak in the coastal Diablo Range, to 1) inventory the
apparent species richness of wild mammalian carnivores and ungulates, 2) assess whether
detectability of focal species varied based on land use type (recreated parkland versus conserved
landbank), 3) elucidate carnivore circadian rhythms, and 4) identify visible signs of disease in
focal species. +We hypothesized that apparent species richness would be higher and focal
carnivores would be more detectable in non-recreated versus recreated land, that carnivore diel
activity would be more nocturnal in recreated areas, and that visibly diseased carnivores would
be more detectable in human dominated areas (Murray et al. 2015, Larson et al. 2016, Baker and
Leberg 2018, Gaynor et al. 2018).

STUDY AREA
Morgan Territory Regional Preserve, Round Valley Regional Preserves and Clayton Ranch
Regional Park represent approximately 6000 acres of recreated public parklands and 4000 acres
of non-recreated protected landbank property managed by the Park District, respectively, in
California’s Diablo Range (Figure 1). The region is characterized by an elevational range from
sea-level to the 3,848-ft peak of Mount Diablo and Mediterranean climate, receiving three inches
of rain per month on average with a minimum of 0 inches in the dry season from June through
October to a maximum of 12 inches in the wet season from November through May (NOAA
2020). The study area’s oak savannah habitat supports a mixed understory of non-native
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grasslands, western poison oak (Toxicodendron diversilobum), coyote brush (Baccharis pilulari)
while overstory species include five native oak species (Quercus spp.), California bay laurel
(Umbellularia californica), Pacific madrones (Arbutus menziesii), California buckeye (Aesculus
californica), and chaparral shrubs such as manzanita (Arctostaphylos sp.), black sage (Salvia
mellifera), and chamise (Adenostoma fasciculatum).

Figure 1. Map displaying the study area, which represents a small portion of the total protected land managed by
East Bay Regional Park District (Park District) in Alameda and Contra Costa counties, California, United States.
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METHODS
Pairs of Reconyx Hyperfire still and Ultrafire video cameras (n=5) (https://www.reconyx.com)
were deployed on a rolling basis from February to October 2019 and ran continuously until
October 2020. Cameras were placed in metal lock boxes and mounted on trees less than 0.5 m
above the ground and fixed in an angle parallel to a linear travel route such as a recreation trail or
defined wildlife trail. Cameras within pairs were pointed in opposite directions along the
surveyed trail to maximize detectability within each survey site. Adjacent camera trap locations
were separated by a minimum distance of 0.3 miles. Recreated parkland and non-recreated
landbank property were considered spatially independent, separated by approximately six miles.
Cameras were checked once or twice monthly and images were downloaded onto a portable hard
drive after each survey period and sorted hierarchically by site then by species.

Reconyx opensource image tagging software MapView Professional
(https://reconyx.com/software/MapView) was used to automate the transfer of image metadata
including custom tags into tabular form as a .csv document. Correct species identification was
verified by confirming correct assignment of images to species folders prior to import int
MapView Professional and translation into tabular format. Cameras collected information such
as date, time, temperature, and moon phase. R statistical programming software version 4.0.2
was used to convert MapView Professional’s output into a sequence of independent events with
10 minutes specified as the threshold for independence (R Development Core Team 2020). The
package camtrapR was used to automatically generate species, detection maps, and summary
tables (Niedballa et al. 2020).
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Cameras were unevenly split between non-recreated landbank property locations (n=2) and
recreated parkland locations (n=6). Daily detection rates focal species by camera station were
calculated by dividing the total number of detection events of a given species by the total
functional trap nights per camera. These values were then averaged values across the total
number of cameras contained in non-recreated landbank property and recreated parkland to
compare species detection probabilities between the two habitat types. Species specific average
daily detection rates were then used as the response variable for Kruskal-Wallis tests while land
use type was specified as a binary predictor variable. The R package overlap was used to
generate kernel density estimations of diel activity of focal species whose detections varied
significantly between non-recreated landbank and recreated parkland camera traps to determine
whether these species were more nocturnal in human-disturbed areas and therefore more likely to
have overlapping circadian rhythms (Ridout and Linkie 2009, Wang et al. 2015, Gaynor et al.
2018). Bootstrap sampling (n=999) was used to generate the coefficient of overlap (∆̂4) between
focal species as well as 95% confidence intervals, with ∆̂4=1 representing a complete union and
∆̂4=0 a complete separation of two species’ diel activity, respectively.

We inspected coyote detections for the presence or absence of visible symptoms compatible with
a hypersensitive immunological response to Sarcoptes scabiei infestation including pruritic skin
lesions, hyperkeratosis, alopecia, and emaciation (Pence and Windberg 1994, Oleaga et al. 2011,
Murray et al. 2015, Carricondo-Sanchez et al. 2017, Niedringhaus et al. 2019). Coyote
detections were classified as mange-positive if ≥ 1 coyote exhibited clear patterns of hair loss
and visibly irritated (e.g., dark, scaly, and wounded) skin approximately exceeding 25% of its
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total body surface area as is diagnostic of severe infections (Beigh et al. 2016, Figure 2). Coyote
detections containing potential symptoms not meeting this severity criterion were classified as
mange-negative due to the possibility that alopecic regions could indicate external wounds
unrelated to infestation (Carricondo-Sanchez et al. 2017).

Figure 2. Coyote (Canis latrans) with visible symptoms of the disease mange including alopecia, pruritic skin
lesions, and hyperkeratosis detected in the Diablo Range of California in 2020.
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RESULTS
Cumulative trapping effort across all 10 cameras resulted in 3597 days surveyed between
February 2019 and October 2020 with an average of 360 (± 149) operational days per camera
trap. Mammalian carnivore and ungulate species detected included coyote (Canis latrans),
bobcat (Lynx rufus), gray fox (Urocyon cinereoargenteus), raccoon (Procyon lotor), striped
skunk (Mephitis mephitis), opossum (Didelphis virginiana), black-tailed deer (Odocoileus
hemionus columbianus), feral pig (Sus scrofa), and red fox (Vulpes vulpes) (Figure 3). Focal
species’ detectability varied in frequency and spatial extent with coyotes and red fox being the
most and least detectable species, respectively (Table 1, Table A1). Eight focal species were
detected in recreated parkland compared to seven in non-recreated landbank property, but
species detectability varied by camera viewshed and no cameras detected all focal species
observed throughout the study period (Figure 4). Notably, all camera traps failed to detect the
region’s apex predator, the mountain lion (Puma concolor), throughout the survey period.

Figure 3. Mammalian carnivore and ungulate species detected in California’s Diablo Range between February 2019
and October 2020. From top left to bottom right are coyote, bobcat, gray fox, raccoon, striped skunk, opossum,
black-tailed deer, feral pig, and red fox.
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Summary of independent detection events (n=5218), study area-wide daily detection rate (total
events/total trap nights), and percent of camera traps (n=10) that detected focal carnivore and
ungulate species over 3597 cumulative trap nights between February 2019 and October 2020 in
California’s Diablo Range, United States (Table 1).

Species

Total Events

Daily Detection Rate

% Cameras Detected

Coyote

2006

0.56

100

Black-tailed Deer

1895

0.53

100

Bobcat

609

0.17

100

Feral Pig

275

0.08

100

Striped Skunk

208

0.06

100

Raccoon

177

0.05

100

Gray Fox

59

0.02

80

Opossum

51

0.01

20

Red Fox

2

0.0

20
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Figure 4. Paired still footage (black square) and video (white circle) cameras (n=10) placed on non-recreated
landbank property and recreated parkland managed by East Bay Regional Park District in California’s Diablo Range
detected seven mammalian carnivore and two ungulate species. Cameras varied in the number of focal species
observed from February 2019 to October 2020.

Kruskal-Wallis tests only detected significant differences between detection rates of bobcats and
coyotes between recreated and non-recreated Park District lands, with both carnivore species
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significantly more detectable in non-recreated habitat (χ2 = 4.36, df = 1, p = 0.04 both species,
Figure 5). Conversely, but not quite significantly, feral pigs were more detectable on parkland
(χ2 = 2.45, df = 1, p = 0.12). Opossums and red foxes were only detected in parkland and red fox
were detected too rarely to have a detection rate greater than zero. Gray foxes (χ2 = 0.62, df = 1,
p = 0.43), raccoons (χ2 = 0.27, df = 1, p = 0.60), and skunks (χ2 = 0.27, df = 1, p = 0.60) were not
detected significantly more on parkland, however, the range of parkland camera detection rates
was biased higher than that of landbank property. Deer detectability was also roughly equivalent
across land use types (χ2 = 0.07, df = 1, p = 0.79).

Figure 5. Box and whisker plots displaying the difference in average detection rates of focal species between nonrecreated landbank (n=2, green) and recreated parkland camera traps (n=8, tan) that surveyed East Bay Regional
Park District lands in California’s Diablo Range from February 2019 to October 2020.

Temporal overlap analyses were conducted for coyotes and bobcats between the two protected
land use types because these were the only species to significantly differ on and off recreated
parklands. Temporal overlap between coyotes and bobcats on landbank (∆̂4 = 0.80, 95% CI:
0.78-0.82) versus parkland (∆̂4 = 0.78, 95% CI: 0.75-0.80) land use types was approximately
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equivalent and generally high. However, both species were more nocturnally active on recreated
parklands and more crepuscular on non-recreated landbank (Figure 6).

Figure 6. Overlapping probability density functions visualizing diel activity patterns extracted from both coyote
(n=1057 landbank, n=949 recreation) and bobcat (n=379 landbank, n=230 recreation) detections in non-recreated
landbank property and recreated parkland from February 2019 to October 2020 in California’s Diablo Range.

Average daily detection rate of apparently healthy coyotes in non-recreated landbank property
was 0.96 ± 0.25 events per day, 2.5 times greater than their detectability in recreated parkland
with only 0.38 ± 0.24 events per day. In contrast, coyotes visibly afflicted with mange
symptoms were detected at an almost equivalent rate in landbank and parkland properties (Figure
4). Mangy coyotes composed 10% of parkland coyote detections compared to only 4% of
landbank detections.
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Figure 4. Average daily detection rate (number of events/operational camera days) of apparently healthy coyotes
(light purple) versus coyotes with visible mange symptoms (dark red) in non-recreated landbank property and
recreated parkland surveyed in California’s Diablo Range from February 2019 to October 2020.

DISCUSSION
Fewer sites were sampled in landbank and apparent species richness was maximized in densely
wooded riparian corridors compared to more open oak savannah habitat. It’s possible that more
species were detected in recreated parkland because the habitat features of the camera traps, such
as canopy cover and elevation, of the camera traps were more suitable for smaller
mesocarnivores such as gray fox, opossum, and raccoons, indicates more surveys in this region
are warranted to ensure observed patterns are statistically robust. Coyotes were the most
detectable carnivore species in the region while the apex predator, the mountain lion that could
regulate their populations directly through intraguild predation and competition was never
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detected throughout the survey period. This phenomenon could indicate that mesopredator
release is occurring, a phenomenon which has seen coyote populations across the continental
United States significantly expand their historic range while the historic range of mountain lions
has contracted by almost the same spatial extent (Prugh et al. 2009).

Moreover, mountain lions are noted to have profound ecological role, promote biodiversity, and
ecosystem stability (Elbroch et al. 2017). Ripple et al. (2006) demonstrated that severely
reduced mountain lion activity can have cascading ecological effects that can dramatically alter
faunal and floral species assemblages that are deleterious to ecosystem health and resilience to
disturbance. One such consequence of the absence of mountain lions is reduced spatiotemporal
niche partitioning between smaller-bodied subordinate carnivores, such as coyotes and bobcats
(Wang et al 2015, Smith et al. 2018). Another consequence of elevated coyote density is
increased rates of disease transmission, including that of the ectoparasite S. scabiei, which was
observed in 4 to 10 % of coyote detections we observed in the Diablo Range. Mange epidemics
have been observed in the carnivore guild for decades and in California is associated with the
decline of the endangered San Joaquin kit fox (Vulpes macrotis mutica), has precipitated
population crashes of bobcats, and poses an additional threat to already dwindling wildlandurban interface mountain lion populations (Cypher et al. 2017, CDPR 2018). Mangy coyotes
spend more time around human resources and are noted to be behaviorally bolder than their
healthy counterparts, increasing likelihood of conflicts with people and zoonotic disease
transmission (Murray et al. 2015, Breck et al. 2019). Although mountain lions have been
documented in this region, the lack of detection is confounding, especially considering the
detection rates of their primary prey, black-tailed deer were relatively high during the survey
STEVEN BOBZIEN AND LEIGH DOUGLAS
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period. Consequently, we encourage further research on mountain lions to determine
interspecific interactions, regional connectivity, and occupancy in Contra Costa County.
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APPENDIX
Table A1. Summary of focal species detection events by camera station and number of days each
camera operated from February 2019 to October 2020 in protected land in California’s Eastern
Contra Costa County.

Station
CR1

Days Operational
587

Species
Canis latrans
Didelphis virginiana

CR2

449

688
0

Lynx rufus

185

Mephitis mephitis

15

Odocoileus hemionus columbianus

345

Procyon lotor

27

Sus scrofa

14

Urocyon cinereoargenteus

1

Vulpes vulpes

0

Canis latrans

369

Didelphis virginiana
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Detection Events

0

Lynx rufus

194

Mephitis mephitis

27

Odocoileus hemionus columbianus

197

Procyon lotor

34

Sus scrofa

20

18
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MT1

MT2

MT3

500

479

379

STEVEN BOBZIEN AND LEIGH DOUGLAS

Urocyon cinereoargenteus

5

Vulpes vulpes

0

Canis latrans

23

Didelphis virginiana

19

Lynx rufus

23

Mephitis mephitis

29

Odocoileus hemionus columbianus

250

Procyon lotor

17

Sus scrofa

22

Urocyon cinereoargenteus

9

Vulpes vulpes

0

Canis latrans

18

Didelphis virginiana

32

Lynx rufus

11

Mephitis mephitis

24

Odocoileus hemionus columbianus

319

Procyon lotor

24

Sus scrofa

15

Urocyon cinereoargenteus

3

Vulpes vulpes

0

Canis latrans

206

Didelphis virginiana

0

Lynx rufus

45

19
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MT4

MT5

316

343

STEVEN BOBZIEN AND LEIGH DOUGLAS

Mephitis mephitis

13

Odocoileus hemionus columbianus

189

Procyon lotor

24

Sus scrofa

33

Urocyon cinereoargenteus

16

Vulpes vulpes

0

Canis latrans

210

Didelphis virginiana

0

Lynx rufus

43

Mephitis mephitis

4

Odocoileus hemionus columbianus

171

Procyon lotor

10

Sus scrofa

52

Urocyon cinereoargenteus

14

Vulpes vulpes

1

Canis latrans

205

Didelphis virginiana

0

Lynx rufus

46

Mephitis mephitis

37

Odocoileus hemionus columbianus

297

Procyon lotor

7

Sus scrofa

22

Urocyon cinereoargenteus

8

20
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MT6

RV1

RV2

259

154

131
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Vulpes vulpes

0

Canis latrans

162

Didelphis virginiana

0

Lynx rufus

45

Mephitis mephitis

7

Odocoileus hemionus columbianus

95

Procyon lotor

5

Sus scrofa

17

Urocyon cinereoargenteus

3

Vulpes vulpes

0

Canis latrans

90

Didelphis virginiana

0

Lynx rufus

11

Mephitis mephitis

30

Odocoileus hemionus columbianus

21

Procyon lotor

15

Sus scrofa

55

Urocyon cinereoargenteus

0

Vulpes vulpes

1

Canis latrans

35

Didelphis virginiana

0

Lynx rufus

6

Mephitis mephitis

22

21
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Odocoileus hemionus columbianus

11

Procyon lotor

14

Sus scrofa

25

Urocyon cinereoargenteus

0

Vulpes vulpes

0

22
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January 27, 2021
Contra Costa County Fish and Wildlife Committee
Contra Costa County Department of Conservation and Development
30 Muir Rd.
Martinez, CA 94553
Dear members of the Contra Costa County Fish and Wildlife Committee,
During the 2019 grant cycle, the Contra Costa County Fish and Wildlife Committee
generously awarded The Watershed Project $21,580 to monitor water quality parameters on
creeks throughout Contra Costa County. Over the last two years, we have collected important
data on the health of our creeks by standardizing monitoring protocols and measuring the
level of five parameters in the creek water, as well as conducting “first flush” stormwater
monitoring and benthic macroinvertebrate surveys. The data we have collected allows us to
track creek health over time, and in response to rain, drought, and other factors. We have also
been able to do outreach and education to tell community members how they can impact the
creek’s health by publishing Watershed Report Cards, which I am including.
The Watershed Project staff thanks the CCC Fish and Wildlife Committee for your support of
our monitoring program, which is bringing important benefits to creek communities. Please
see the following pages to read the final report.
Sincerely,

Helen Fitanides
Program Coordinator, The Watershed Project
Email: helen@thewatershedproject.org
Phone: 510-665-3538

1327 South 46th Street, Bldg. 155, Richmond, CA 94804 ◦ P 510 665-3430◦ www.thewatershedproject.org
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Contra Costa County Fish and Wildlife Propagation Fund Final Report 2019-2021

Project Title: Water Quality Monitoring in Contra Costa County
Organization: The Watershed Project
Organization type: Nonprofit
Address: 1327 South 46th Street Building 155, Richmond, CA, 94804
Telephone: 510-665-3538
Email: helen@thewatershedproject.org
Name/title of contact person: Helen Fitanides, Program Coordinator

Thanks to generous funding from the Contra Costa County Fish and Wildlife Committee,
between May 2019 and January 2021 The Watershed Project monitored 34 sites in Contra Costa
County for five parameters, including water temperature, pH, conductivity, dissolved oxygen,
and turbidity. These sites are in the San Pablo, Wildcat, Rheem Grayson, Walnut, Alhambra, San
Ramon, and Marsh Creek Watersheds, and include seven new sites based on analysis of the data
and consultation with local groups. Before the COVID-19 pandemic, monitoring days were
open to interested volunteers, who got to assist in monitoring the creek. At each site, in addition
to collecting data on water quality parameters, staff and volunteers filled out an observational
monitoring form that is being used by volunteers around the county to track creek health without
the need for equipment. We can now compare these forms across the county.
We initially published the results of our monitoring efforts in the form of Watershed
Report Cards, which are included in this report. We then obtained funding from the Rose
Foundation and the California Environmental Protection Agency to work with our partners
Intelligent Ecosystems Institute to build an educational and interactive database to show our
results to the public; this app can be found at https://app.thewatershedproject.org/. While our data
also goes into the California Environmental Data Exchange Network (CEDEN) to be used by
regulators and professionals, we wanted to also have a way to show our data to the public,
making it interesting and understandable. This is also a way for interested folks to find us and
potentially volunteer, or tell us about the creek in their neighborhood.
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In late spring 2019, we conducted surveys for benthic macroinvertebrates (BMI) on
Alhambra, Grayson, and San Pablo Creeks. Looking at the BMI assemblage of a water body
allows us to evaluate long-term trends in watershed health, rather than the momentary snapshot
in time that we get from measuring temperature once a month. For example, if a healthy
population of invertebrates who need good water quality is found, this signifies that creek
conditions must have been good for some time. We sent our samples to a lab to be identified
down to genus, which also tells us the specific tolerance level of that group of bugs. We prepared
reports documenting our findings for the groups involved in each watershed, which I am
attaching to this report. Our most unfortunate finding was documenting New Zealand mud snails
at all sites, although in different amounts (see Figure 1).
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New Zealand Mud Snails
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Figure 1: New Zealand Mud Snails at each site

We also purchased supplies and monitored our bioswales during the first rain of fall
2019, testing whether these stormwater treatment devices were working as planned. Our
bioswale on the Richmond Greenway was completed in 2019 to filter stormwater runoff from
18th Street as well as from the Greenway itself, which includes a basketball court, using native
plants and soil which act as a natural filter that cleans the runoff. We found that at least 50% of
the contaminants we tested for were removed by the bioswale, including copper, lead, nickel,
diesel and motor oil (see Figure 2).

Diesel and Motor Oil
8000
7000

Parameter (ug/L)

6000
5000
4000

inflow T1

3000

outflow

2000
1000
0
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Motor Oil

Figure 2: Diesel and motor oil in the inflow vs. the outflow of the bioswale
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We are so grateful for your continued support of our monitoring program! We truly
couldn’t do it without you, and we look forward to sharing our progress with you in the coming
years.
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Grantee Name: The Watershed Project
Name of Project: Water Quality Monitoring in Contra Costa County
Contact Name Phone and Email if there are questions about this: Helen Fitanides, helen@thewatershedproject.org, cell: (805) 709-6294

Description of service/item and amount
allowable from grant award
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280
Monthly Monitoring - $13,280

Vendor
Cheasapeake Commons
Cheasapeake Commons
Cheasapeake Commons
Cheasapeake Commons
Cheasapeake Commons
Cheasapeake Commons
Cheasapeake Commons
YSI
YSI
IDEXX
IDEXX
Equipco

Date on
Receipt/Invoice
number
5/4/2020
6/4/2020
7/4/2020
8/4/2020
9/4/2020
10/4/2020
11/4/2020
9/2/2020
10/2/2020
8/10/2020
11/6/2020
1/3/2021

Description of service/item on receipt
(highlight item(s) on receipt)
Water Reporter app to display data
Water Reporter app to display data
Water Reporter app to display data
Water Reporter app to display data
Water Reporter app to display data
Water Reporter app to display data
Water Reporter app to display data
Replacement nitrate sensors
Standards for calibration
Reagents for testing samples
Reagents for testing samples
Repair for YSI meter

Total Amount of
Receipt/Invoice
$29.00
$29.00
$29.00
$29.00
$29.00
$29.00
$29.00
$829.38
$1,343.65
$1,166.20
$895.06
$1,112.98

Total Amount of
Receipt/Invoice for
reimbursement from
the Grant
$29.00
$29.00
$29.00
$29.00
$29.00
$29.00
$
4.40
$829.38
$1,343.65
$1,166.20
$895.06
$1,112.98

Totals

$5,525.67

$16,054.33 Early Reimbursement
$21,580.00 Total Reimbursement
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Benthic Macroinvertebrate Report
Alhambra Creek at F St. – June 7, 2019

Volunteers and The Watershed Project staff survey for benthic macroinvertebrates in Alhambra Creek at F St.
(Left photo by Landis Bennett, right photo by Lisa Damerel).

Benthic macroinvertebrates (BMI) are small animals living among stones, logs, sediments and aquatic
plants on the bottom (benthos) of streams, rivers and lakes. They are large enough to see with the
naked eye (macro) and have no backbone (invertebrate). Looking at the BMI assemblage of a water
body allows us to evaluate long-term trends in watershed health, rather than the momentary snapshot
in time that we get from measuring temperature once a month. For example, if a healthy population of
invertebrates who need good water quality is found, this signifies that creek conditions must have been
good for some time.
On June 7, 2019 The Watershed Project led a group of volunteers from Alhambra Watershed Council
and the Contra Costa Resource Conservation District in a benthic macroinvertebrate survey of Alhambra
Creek at F St. Using methods laid out in A Rapid Approach to Assessing the Condition of Wadeable
Streams in California (James Harrington, California Department of Fish and Wildlife, 2018), they
measured 11 transects and 10 inter-transects over a distance of 150 meters, starting just upstream of F
St. and moving upstream. A D-net was used to collect BMI at each transect, and information on physical
habitat (including flow type and water depth across the channel) was recorded at transects and intertransects. They also assessed habitat quality for the entire reach. (All field forms can be found in
Appendix 1 and 2.) The combined BMI sample was sent to Tom King at BioAssessment Services for
analysis to SAFIT level 2 (SAFIT stands for the Southwest Association of Freshwater Invertebrate
Taxonomists, and level 2 indicates that the bugs are identified to the genus or species level.)
1327 South 46th Street, Bldg. 155, Richmond, CA 94804 ◦ P 510 665-3430◦ www.thewatershedproject.org
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Results:
Our combined BMI sample contained 21 differentinsect taxa, 2 of which were from the order
Ephemeroptera (mayflies), 0 from Plecoptera (stoneflies), and 2 from Trichoptera (caddisflies). The
“EPT” taxa are the trifecta of BMI, and finding them in the creek indicates that water quality must be
relatively good.
Another measure of water quality is based on the tolerancelevel that each taxa has to pollution or low
water quality; finding some taxa that are intolerant to pollution is a good sign for a creek, while finding
only taxa tolerant to pollution could indicate a problem. Figure 1 shows that 9.5% of the taxa found
were intolerant to pollution, while 33% were tolerant.

Alahambra Creek at F St
35.0
30.0
25.0
20.0
15.0
10.0
5.0
0.0
Intolerant Taxa (%)

Tolerant Taxa (%)

Figure 1: Tolerant vs. intolerant taxa in AlhambraCreek at F St.

Diversity of taxa is also an important characteristic of a healthy creek. In this stretch of creek, 76% of the
bugs in our sample were Potamopyrgus antipodarum, the New Zealand mud snail, making this taxa
dominant in the creek.

1327 South 46th Street, Bldg. 155, Richmond, CA 94804 ◦ P 510 665-3430◦ www.thewatershedproject.org
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BMI are often grouped into functional feeding groups, based on the feeding behavior of each taxa. In
general, a diverse feeding group assemblage would indicate a healthy stream with diverse habitat and
food sources. Shredders feed on large pieces of organic matter such as leaves, and their presence in a
creek indicates that there is sufficient leaf input from the riparian zone to support a shredder
population. Scrapers feed on algae from rocks and stream plants, and their presence indicates a lack of
shade from the surrounding riparian area (providing there are hard surfaces for algae to grow on).
Collectors feed on small particulate matter in the creek, such as bits of algae or leaves that have been
processed by shredders or scrapers upstream. Predators feed on other invertebrates in the stream.
In natural creeks, shredders tend to be more prevalent in the upper reaches of a stream, where leaf
input is high; scrapers more abundant in the middle reaches, where the creek widens, sun reaches the
water, and algae grows on rocks; and collectors are abundant in downstream reaches, where a lot of
nutrient-laden detritus is coming down from the upper reaches. Predators tend to maintain a low level
in all reaches.
In this survey, we found that scrapers made up 76% of the BMI we found, followed by collectorgatherers at 18%. The remaining 6% were classified as collector-filterer, predator, and shredder. The
scrapers are made up almost entirely of New Zealand mud snails.

Alahambra Creek at F St
3%

1%

0%

18%
2%

Collector-Gatherers (%)

Collector-Filterers (%)
Scrapers (%)

Predators (%)
Shredders (%)
76%

Other (%)

Figure 2: Functional feeding groupsin Alhambra Creek at F St.
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How does this creek stack up?
We completed BMI assessments on 3 creeks in spring 2019:




San Pablo Creek at Orinda Country Club
Alhambra Creek at F St
Grayson Creek at Chilpancingo Pkwy

Overall, the Alhambra Creek site was the least healthy of the creeks we surveyed. The graphs shown
below indicate that Alhambra Creek at F St. had the highest percentage dominant taxon, meaning it had
a low-level diversity of bugs (Figure 3); one of the lowest numbers of BMI from the EPT orders (Figure 4);
and a high presence of New Zealand Mud Snails (Figure 5). New Zealand Mud Snails are highly invasive
and care should be taken that they are not spread farther upstream; more information can be found at
https://wildlife.ca.gov/Conservation/Invasives/Species/NZmudsnail.
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Figure 3: Percent dominant taxon at each site
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EPT Index (%)
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Figure 4: EPT index scores at each site
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Figure 5: New Zealand Mud Snails at each site
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For more information on The Watershed Project’s Water Quality Monitoring Programs, please visit
http://thewatershedproject.org/our-programs/healthy-watersheds/ or email Helen Fitanides at
helen@thewatershedproject.org.

Photo by Landis Bennett.
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Benthic Macroinvertebrate Report
Grayson Creek at Chilpancingo Parkway – June 13, 2019

Volunteers collect BMI from Grayson Creek in June 2019 (photo by Alan Bade).

Benthic macroinvertebrates (BMI) are small animals living among stones, logs, sediments and aquatic
plants on the bottom (benthos) of streams, rivers and lakes. They are large enough to see with the
naked eye (macro) and have no backbone (invertebrate). Looking at the BMI assemblage of a water
body allows us to evaluate long-term trends in watershed health, rather than the momentary snapshot
in time that we get from measuring temperature once a month. For example, if a healthy population of
invertebrates who need good water quality is found, this signifies that creek conditions must have been
good for some time.
On June 13, 2019 The Watershed Project led a group of volunteers from Friends of Pleasant Hill Creeks
in a benthic macroinvertebrate survey of Grayson Creek at Chilpancingo Parkway. Using methods laid
out in A Rapid Approach to Assessing the Condition of Wadeable Streams in California (James
Harrington, California Department of Fish and Wildlife, 2018), they measured 11 transects and 10 intertransects over a distance of 150 meters, starting just upstream of Miner Road and moving upstream. A
D-net was used to collect BMI at each transect, and information on physical habitat (including flow type
and water depth across the channel) was recorded at transects and inter-transects. They also assessed
habitat quality for the entire reach. (All field forms can be found in Appendix 1 and 2.) The combined
BMI sample was sent to Tom King atBioAssessment Services for analysis to SAFIT level 2 (SAFIT stands
for the Southwest Association of Freshwater Invertebrate Taxonomists, and level 2 indicates that the
bugs are identified to the genus or species level.)
1327 South 46th Street, Bldg. 155, Richmond, CA 94804 ◦ P 510 665-3430◦ www.thewatershedproject.org
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Results:
Our combined BMI sample contained 21 differentinsect taxa, 2 of which were from the
orderEphemeroptera (mayflies), 0 fromPlecoptera (stoneflies), and 1 from Trichoptera (caddisflies). The
“EPT” taxa are the trifecta of BMI, and finding them in the creek indicates that water quality must be
relatively good.
Another measure of water quality is based on the tolerancelevel that each taxa has to pollution or low
water quality; finding some taxa that are intolerant to pollution is a good sign for a creek, while finding
only taxa tolerant to pollution could indicate a problem. Figure 1 shows that 0% of the taxa found were
intolerant to pollution, while 57% were tolerant.

Grayson Creek at Chilpancinco Pkwy
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Figure 1: Tolerant vs. intolerant taxa in Grayson Creek at Chilpancingo Parkway

Diversity of taxa is also an important characteristic of a healthy creek. In this stretch of creek, 42% of the
bugs in our sample belonged to the genus Hyalella, making this freshwater scud taxa dominant in the
creek. Scuds are part of the order Amphipoda, and have a high level of tolerance to pollution or low
water quality.
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BMI are often grouped into functional feeding groups, based on the feeding behavior of each taxa. In
general, a diverse feeding group assemblage would indicate a healthy stream with diverse habitat and
food sources. Shredders feed on large pieces of organic matter such as leaves, and their presence in a
creek indicates that there is sufficient leaf input from the riparian zone to support a shredder
population. Scrapers feed on algae from rocks and stream plants, and their presence indicates a lack of
shade from the surrounding riparian area (providing there are hard surfaces for algae to grow on).
Collectors feed on small particulate matter in the creek, such as bits of algae or leaves that have been
processed by shredders or scrapers upstream. Predators feed on other invertebrates in the stream.
In natural creeks, shredders tend to be more prevalent in the upper reaches of a stream, where leaf
input is high; scrapers more abundant in the middle reaches, where the creek widens, sun reaches the
water, and algae grows on rocks; and collectors are abundant in downstream reaches, where a lot of
nutrient-laden detritus is coming down from the upper reaches. Predators tend to maintain a low level
in all reaches.
In this survey, we found that collector-gatherers made up 49% of the bugs we found, followed by
scrapers at 32% and predators at 16% (Figure 2). The remaining 3% were classified as “other.” This is a
fairly diverse feeding group assemblage that is not dominated heavily by any one group.

Grayson Creek at Chilpancinco Pkwy
0% 3%
16%

Collector-Gatherers (%)
Collector-Filterers (%)
49%

Scrapers (%)
Predators (%)

Shredders (%)

32%

Other (%)

0%
Figure 2: Functional feeding groupsin Grayson Creek at Chilpancingo Parkway
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How does this creek stack up?
We completed BMI assessments on 3 creeks in spring 2019:




San Pablo Creek at Orinda Country Club
Alhambra Creek at F St
Grayson Creek at Chilpancingo Pkwy

Overall, the Grayson Creek site was in the middle of the creeks we surveyed in terms of health. The
graphs shown below indicate that Grayson Creek at Chilpancingo Parkway had the middle percentage
dominant taxon, meaning it had a mid-level diversity of bugs (Figure 3); one of the lowest numbers of
BMI from the EPT orders (Figure 4); and a moderate presence of New Zealand Mud Snails (Figure 5).
New Zealand Mud Snails are highly invasive and care should be taken that they are not spread farther
upstream; more information can be found at
https://wildlife.ca.gov/Conservation/Invasives/Species/NZmudsnail.
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Figure 3: Percent dominant taxon at each site
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EPT Index (%)
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Figure 4: EPT index scores at each site
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Figure 5: New Zealand Mud Snails at each site
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Photo by Alan Bade.

For more information on The Watershed Project’s Water Quality Monitoring Programs, please visit
http://thewatershedproject.org/our-programs/healthy-watersheds/ or email Helen Fitanides at
helen@thewatershedproject.org.
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Benthic Macroinvertebrate Report
San Pablo Creek at Orinda Country Club – June 27, 2019

Volunteers and The Watershed Project staff survey for benthic macroinvertebrates in San Pablo Creek at the
Orinda Country Club (photos by Bob Stoops).

Benthic macroinvertebrates (BMI) are small animals living among stones, logs, sediments and aquatic
plants on the bottom (benthos) of streams, rivers and lakes. They are large enough to see with the
naked eye (macro) and have no backbone (invertebrate). Looking at the BMI assemblage of a water
body allows us to evaluate long-term trends in watershed health, rather than the momentary snapshot
in time that we get from measuring temperature once a month. For example, if a healthy population of
invertebrates who need good water quality is found, this signifies that creek conditions must have been
good for some time.
On June 27, 2019 The Watershed Project led a group of volunteers from Friends of Orinda Creek in a
benthic macroinvertebrate survey of San Pablo Creek at the Orinda Country Club. Using methods laid
out in A Rapid Approach to Assessing the Condition of Wadeable Streams in California (James
Harrington, California Department of Fish and Wildlife, 2018), they measured 11 transects and 10 intertransects over a distance of 150 meters, starting just upstream of Miner Road and moving upstream. A
D-net was used to collect BMI at each transect, and information on physical habitat (including flow type
and water depth across the channel) was recorded at transects and inter-transects. They also assessed
habitat quality for the entire reach. (All field forms can be found in Appendix 1 and 2.) The combined
BMI sample was sent to Tom King at BioAssessment Services for analysis to SAFIT level 2 (SAFIT stands
for the Southwest Association of Freshwater Invertebrate Taxonomists, and level 2 indicates that the
bugs are identified to the genus or species level.)
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Results:
Our combined BMI sample contained 22 different insect taxa, 4 of which were from the orders
Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) taxa. The “EPT” taxa are
the trifecta of BMI, and finding them in the creek indicates that water quality must be relatively good.
We found representatives from each of the EPT taxa in this sample (1 Ephemeroptera, 1 Plecoptera, and
2 Trichoptera).
Another measure of water quality is based on the tolerance level that each taxa has to pollution or low
water quality; finding some taxa that are intolerant to pollution is a good sign for a creek, while finding
only taxa tolerant to pollution could indicate a problem. Figure 1 shows that 9 of the taxa found were
intolerant to pollution, while 27 were tolerant.
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Figure 1: Tolerant vs. intolerant taxa in San Pablo Creek at Orinda Country Club

Diversity of taxa is also an important characteristic of a healthy creek. In this stretch of creek, 30% of the
bugs in our sample belonged to the genus Simulium, making this black fly taxa dominant in the creek.
Black flies are part of the Diptera order.
We also looked at functional feeding group (Figure 2), finding that collector-gatherers made up 57% of
the bugs we found, followed by collector-filterers at 32%. The remaining 11% were scrapers, predators,
and other. The collector feeding types are most common in downstream reaches of creeks, where a lot
of nutrient-laden detritus is coming down from the upper reaches.
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Functional Feeding Groups
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Figure 2: Functional feeding groups in San Pablo Creek at Orinda Country Club

How does this creek stack up?
We completed BMI assessments on 3 creeks in spring 2019:




San Pablo Creek at Orinda Country Club
Alhambra Creek at F St
Grayson Creek at Chilpancingo Pkwy

Overall, the San Pablo Creek site was the healthiest of the creeks we surveyed, and this was consistent
across all metrics. The watershed above this site is mostly natural with limited urban influence, in
contrast to the other sites.
The graphs shown below indicate that San Pablo Creek at the Orinda Country Club had the lowest
percentage dominant taxon, meaning it had the most diverse bug assemblage (Figure 3); the highest
number of BMi from the EPT orders (Figure 4); and the lowest presence of New Zealand Mud Snails,
although some snails were found (Figure 5). New Zealand Mud Snails are highly invasive and care should
be taken that they are not spread farther upstream; more information can be found at
https://wildlife.ca.gov/Conservation/Invasives/Species/NZmudsnail.

1327 South 46th Street, Bldg. 155, Richmond, CA 94804 ◦ P 510 665-3430◦ www.thewatershedproject.org

Agenda Item 6

Dominant Taxon (%)
80
70
60
50
40
30
20
10
0
Alahambra

Grayson

San Pablo

Figure 3: Percent dominant taxon at each site
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Figure 4: EPT index scores at each site
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New Zealand Mud Snails
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Figure 5: New Zealand Mud Snails at each site

For more information on The Watershed Project’s Water Quality Monitoring Programs, please visit
http://thewatershedproject.org/our-programs/healthy-watersheds/ or email Helen Fitanides at
helen@thewatershedproject.org.

Photo by Leesa Evans.
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Appendix 1. CRBP Field Form
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Appendix 2. RBP PhabQ Form (high gradient)
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LOWER SAN PABLO CREEK
REPORT CARD
August 2018-July 2019
Overall Score

SPA103: San Pablo Creek

SPA 108: Appian Creek

SPA110: Wilkie Creek

SPA130: Castro Creek

Contra Costa County Watershed Atlas
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TEMPERATURE IN LOWER SAN PABLO CREEK
Water temperature affects all creatures living in the stream, as well as directly influencing water
chemistry, including Conductivity and Dissolved Oxygen. Different animals have different preferred temperature ranges; cold water fish such as rainbow trout like water to be less than 16°C,
although they can tolerate higher temperatures. However, temperatures above 24°C can be lethal
to fish.

Figure 1: Recorded temperature levels were within the healthy range for aquatic life, staying between 8 and 20 degrees Celsius at all sites.

Site Code

Site Name

SPA103

San Pablo Creek at El Sobrante Library

SPA108

Appian Creek tributary at Moose Lodge

SPA110

Wilkie Creek tributary at De Anza Dr.

SPA130

Castro Creek tributary at Hillside Dr.

Agenda Item 6

DISSOLVED OXYGEN IN LOWER SAN PABLO
CREEK
Dissolved Oxygen refers to free O2 molecules in the body of water. Aquatic organisms depend
on oxygen for respiration. Oxygen is dissolved in water through aeration, via moving over rocks
or waterfalls, and photosynthesis by plants living in the creek. Cold water can hold more dissolved oxygen than warm water because the molecules in the water move slower and, thereby,
retain more oxygen. Healthy streams should have more than 5 milligrams per liter (mg/L) dissolved oxygen.

Figure 2: Dissolved oxygen readings were mainly above the critical lower threshold deemed
ideal for supporting aquatic life. However, readings at most sites were below the threshold
(unhealthy for aquatic life) during the warmest months of the year.

Site Code

Site Name

SPA103

San Pablo Creek at El Sobrante Library

SPA108

Appian Creek tributary at Moose Lodge

SPA110

Wilkie Creek tributary at De Anza Dr.

SPA130

Castro Creek tributary at Hillside Dr.
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PH IN LOWER SAN PABLO CREEK
pH measures how acidic or basic the water is. The pH of water ranges from 0-14. A pH of 7 indicates
a neutral measurement while measurements below 7 are more acidic, and above 7 indicates a base.
The healthy pH range for life in streams is between 6-9.

Figure 3: All pH levels recorded were within the healthy range for supporting aquatic life.

Site Code

Site Name

SPA103

San Pablo Creek at El Sobrante Library

SPA108

Appian Creek tributary at Moose Lodge

SPA110

Wilkie Creek tributary at De Anza Dr.

SPA130

Castro Creek tributary at Hillside Dr.
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SPECIFIC CONDUCTIVITY IN LOWER SAN PABLO
CREEK
Conductivity measures the concentration of ions (charged particles) present in water. Conductivity
is related to salinity, which measures just dissolved salts. Conductivity may be related to the underlying geology of the stream bed, or result from urban runoff containing nutrients like phosphates
and nitrates, which are found in fertilizers. Freshwater animals prefer a conductivity under 500
micro-Siemens per centimeter (μmhos/cm).

Figure 4: For the most part, recorded specific conductivity levels were higher than
deemed healthy for aquatic life. In February and March, specific conductivity levels
dropped drastically for one site (SPA103), which seems to indicate a discharge of some
sort in the main stem of San Pablo Creek during that time.
Site Code

Site Name

SPA103

San Pablo Creek at El Sobrante Library

SPA108

Appian Creek tributary at Moose Lodge

SPA110

Wilkie Creek tributary at De Anza Dr.

SPA130

Castro Creek tributary at Hillside Dr.

NITRATES IN LOWER SAN PABLO CREEK
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The term nitrate refers to N03-, nitrates are nitrogen in the form N03-. Sources of nitrates include fertilizer, animal waste, human waste (typically from leaking septic systems), and industrial pollution. Nitrates are a critical nutrient for aquatic plants and
algae, which utilize nitrates as a food source, but elevated nitrate levels can contribute to
overgrowth of algae, and associated low oxygen levels can lead to so-called “dead zones.”

Figure 5: Recorded nitrate levels were consistently above the healthy threshold.

Site Code

Site Name

SPA103

San Pablo Creek at El Sobrante Library

SPA108

Appian Creek tributary at Moose Lodge

SPA110

Wilkie Creek tributary at De Anza Dr.

SPA130

Castro Creek tributary at Hillside Dr.

DISCUSSION
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Assessing creek health in urban streams can be tricky because most of these areas will never
be pristine again, and the same is true of the water quality in the creeks. For example, while
the EPA states that conductivity in streams should be between 50-500 uS/cm to best support
aquatic life, other sources indicate that conductivity is not a “problem” in urban streams until
it surpasses 2,000 uS/cm. While it is good to keep these differences in mind, in this report card
we’ve used the thresholds that are deemed best to support aquatic life rather than what is to be
expected in urban streams.
Overall, specific conductivity and nitrates were consistently higher than healthy thresholds
in the Lower San Pablo Creek Watershed, while dissolved oxygen tended to drop lower than
the healthy threshold in the summer months. These exceedances are not uncommon in urban
streams, where runoff carries all manner of solids and charged particles into the creeks, and a
combination of low water and low shade lead to warming of creek water in the summer months.
For more information on The Watershed Project’s Creek Monitoring Program, please contact
Helen Fitanides at helen@thewatershedproject.org, or visit https://maps.waterreporter.org/
459de41c/ to see all our monitoring data.

From the left: Grier Gammon, Elizabeth Dougherty, and Matt Greer monitor San Pablo Creek.
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UPPER MARSH CREEK
REPORT CARD
August 2018-July 2019
Overall
Score

MSH120: MC @ 3240
Aspara

MSH110: MC @ 2103
MC Rd.

MSH100: MC
@14350 @ MC Rd.

MSH090: MC @ 16000
MC Rd.

Contra Costa County Watershed Atlas

TEMPERATURE IN UPPER MARSH CREEK

Agenda Item 6

Water temperature affects all creatures living in the stream, as well as directly influencing water
chemistry, including Conductivity and Dissolved Oxygen. Different animals have different preferred temperature ranges; cold water fish such as rainbow trout like water to be less than 16°C,
although they can tolerate higher temperatures. However, temperatures above 24°C can be lethal
to fish.

Figure 1: Recorded temperature levels were within the healthy range for aquatic life.

Site Code

Site Name

MSH061

MC @ Creekside Park

MSH090

MC @ 16000 Marsh Creek Road

MSH100

MC @ 14350 Marsh Creek Road

MSH110

MC @ 2103 Marsh Creek Road

MSH120

MC @ Aspara Dr.
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DISSOLVED OXYGEN IN UPPER MARSH CREEK
Dissolved Oxygen refers to free O2 molecules in the body of water. Aquatic organisms depend
on oxygen for respiration. Oxygen is dissolved in water through aeration, via moving over rocks
or waterfalls, and photosynthesis by plants living in the creek. Cold water can hold more dissolved oxygen than warm water because the molecules in the water move slower and, thereby,
retain more oxygen.

Figure 2: Dissolved oxygen levels were lower in the summer months, dropping below the critical
threshold for supporting aquatic life at MSH120.

Site Code

Site Name

MSH061

MC @ Creekside Park

MSH090

MC @ 16000 Marsh Creek Road

MSH100

MC @ 14350 Marsh Creek Road

MSH110

MC @ 2103 Marsh Creek Road

MSH120

MC @ Aspara Dr.
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PH IN UPPER MARSH CREEK
pH measures how acidic or basic the water is. The pH of water ranges from 0-14. A pH of 7 indicates
a neutral measurement while measurements below 7 are more acidic, and above 7 indicates a base.
The healthy pH range for life in streams is between 6-9.

Figure 3: All pH levels recorded were within the healthy range for supporting aquatic life.
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Site Name

MSH061

MC @ Creekside Park

MSH090

MC @ 16000 Marsh Creek Road

MSH100

MC @ 14350 Marsh Creek Road
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MSH120

MC @ Aspara Dr.
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SPECIFIC CONDUCTIVITY IN UPPER MARSH

CREEK

Conductivity measures the concentration of ions (charged particles) present in water. Conductivity
is related to salinity, which measures just dissolved salts. Conductivity may be related to the underlying geology of the stream bed, or result from urban runoff containing nutrients like phosphates
and nitrates, which are found in fertilizers. Freshwater animals prefer a conductivity under 500
micro-Siemens per centimeter (μmhos/cm).

Figure 4: Measured specific conductivity was consistently higher than deemed healthy for
aquatic life, with the exception of February 2019.
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Site Name
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MC @ Creekside Park
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MC @ 14350 Marsh Creek Road

MSH110

MC @ 2103 Marsh Creek Road

MSH120

MC @ Aspara Dr.

DISCUSSION
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Assessing creek health in urban streams can be tricky because most of these areas will never be
pristine again, and the same is true of the water quality in the creeks. For example, while the EPA
states that conductivity in streams should be between 50-500 uS/cm to best support aquatic life,
other sources indicate that conductivity is not a “problem” in urban streams until it surpasses
2,000 uS/cm. While it is good to keep these differences in mind, in this report card we’ve used the
thresholds that are deemed best to support aquatic life rather than what is to be expected in urban
streams.
Overall, specific conductivity was higher than the healthy threshold in the Upper Marsh Creek
Watershed, while dissolved oxygen levels approached the lower threshold in the summer months.
These exceedances are not uncommon in urban streams, where runoff carries all manner of solids
and charged particles into the creeks, and a combination of low water and low shade lead to warming of creek water in the summer months.
For more information on The Watershed Project’s Creek Monitoring Program, please contact Helen Fitanides at helen@thewatershedproject.org, or visit https://maps.waterreporter.org/459de41c/
to see all our monitoring data.

Volunteers Glenn Coppe and Tyler Sheldon calibrate the monitoring equipment prior to taking measurements.
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UPPER SAN PABLO CREEK
REPORT CARD
August 2018-July 2019

SPA180: SP @ Manzanita

SPA210: Lauterwasser Creek

Overall Score

SPA230: SP tributary Brookwood & Moraga

SPA231: Brookside &
Moraga

SPA250: SP @ Brookside &
Moraga
SPA260: SP @ Orchard &
Glorietta

Contra Costa County Watershed Atlas
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TEMPERATURE IN UPPER SAN PABLO CREEK
Water temperature affects all creatures living in the stream, as well as directly influencing water
chemistry, including Conductivity and Dissolved Oxygen. Different animals have different preferred temperature ranges; cold water fish such as rainbow trout like water to be less than 16°C,
although they can tolerate higher temperatures. However, temperatures above 24°C can be lethal
to fish.

Figure 1: Recorded temperature levels were within the healthy range for aquatic life, staying between 5-20 degrees Celsius.

Site Code

Site Name

SPA180

San Pablo Creek at Manzanita Bridge

SPA210

Lauterwasser Creek

SPA230

San Pablo tributary behind Brookwood & Moraga

SPA231

Main stem at Brookside & Moraga

SPA250

San Pablo Creek at Brookside & Moraga

SPA260

San Pablo Creek at Orchard and Glorietta
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DISSOLVED OXYGEN IN UPPER SAN PABLO
CREEK
Dissolved Oxygen refers to free O2 molecules in the body of water. Aquatic organisms depend
on oxygen for respiration. Oxygen is dissolved in water through aeration, via moving over rocks
or waterfalls, and photosynthesis by plants living in the creek. Cold water can hold more dissolved oxygen than warm water because the molecules in the water move slower and, thereby,
retain more oxygen. Healthy streams should have more than 5 milligrams per liter (mg/L) dissolved oxygen.

Figure 2: Dissolved oxygen readings were mainly above the critical lower threshold deemed
ideal for supporting aquatic life, with the exception of SPA260, which dropped below threshold during the warmer months due to lack of flowing water.

Site Code

Site Name

SPA180

San Pablo Creek at Manzanita Bridge

SPA210

Lauterwasser Creek

SPA230

San Pablo tributary behind Brookwood & Moraga

SPA231

Main stem at Brookside & Moraga

SPA250

San Pablo Creek at Brookside & Moraga

SPA260

San Pablo Creek at Orchard and Glorietta
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PH IN UPPER SAN PABLO CREEK
pH measures how acidic or basic the water is. The pH of water ranges from 0-14. A pH of 7 indicates
a neutral measurement while measurements below 7 are more acidic, and above 7 indicates a base.
The healthy pH range for life in streams is between 6-9.

Figure 3: All pH levels recorded were within the healthy range for supporting aquatic life.

Site Code

Site Name

SPA180

San Pablo Creek at Manzanita Bridge

SPA210

Lauterwasser Creek

SPA230

San Pablo tributary behind Brookwood & Moraga

SPA231

Main stem at Brookside & Moraga

SPA250

San Pablo Creek at Brookside & Moraga

SPA260

San Pablo Creek at Orchard and Glorietta
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SPECIFIC CONDUCTIVITY IN UPPER SAN PABLO
CREEK
Conductivity measures the concentration of ions (charged particles) present in water. Conductivity
is related to salinity, which measures just dissolved salts. Conductivity may be related to the underlying geology of the stream bed, or result from urban runoff containing nutrients like phosphates
and nitrates, which are found in fertilizers. Freshwater animals prefer a conductivity under 500
micro-Siemens per centimeter (μmhos/cm).

Figure 4: For the most part, recorded specific conductivity levels were above the range
deemed healthy for aquatic life, although some sites dipped into the healthy range during
the second half of the monitoring peroid. SPA210 in particular was very high throughout
the sampling period.

Site Code

Site Name

SPA180

San Pablo Creek at Manzanita Bridge

SPA210

Lauterwasser Creek

SPA230

San Pablo tributary behind Brookwood & Moraga

SPA231

Main stem at Brookside & Moraga

SPA250

San Pablo Creek at Brookside & Moraga

SPA260

San Pablo Creek at Orchard and Glorietta
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NITRATES IN UPPER SAN PABLO CREEK

The term nitrate refers to N03-, nitrates are nitrogen in the form N03-. Sources of nitrates include fertilizer, animal waste, human waste (typically from leaking septic systems), and industrial pollution. Nitrates are a critical nutrient for aquatic plants and algae, which utilize nitrates
as a food source, but elevated nitrate levels can contribute to overgrowth of algae, and associated low oxygen levels can lead to so-called “dead zones.”

Figure 5: Recorded nitrate levels were mainly above the healthy threshold.
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San Pablo Creek at Manzanita Bridge

SPA210
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San Pablo tributary behind Brookwood & Moraga

SPA231

Main stem at Brookside & Moraga

SPA250

San Pablo Creek at Brookside & Moraga

SPA260

San Pablo Creek at Orchard and Glorietta

DISCUSSION
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Assessing creek health in urban streams can be tricky because most of these areas will never be
pristine again, and the same is true of the water quality in the creeks. For example, while the EPA
states that conductivity in streams should be between 50-500 uS/cm to best support aquatic life,
other sources indicate that conductivity is not a “problem” in urban streams until it surpasses
2,000 uS/cm. While it is good to keep these differences in mind, in this report card we’ve used
the thresholds that are deemed best to support aquatic life rather than what is to be expected in
urban streams.
Overall, specific conductivity, nitrates and phosphates are consistently higher than healthy
thresholds in the Upper San Pablo Creek Watershed. These exceedances are not uncommon in
urban streams, where runoff carries all manner of solids and charged particles into the creeks. It’s
notable that in general, water quality is better in the upper watershed than the lower watershed,
where conductivity tends to be significantly higher, and dissolved oxygen tends to be lower in
the summer months. The exception to this trend is SPA210, which has extremely high conductivity throughout the year.
For more information on The Watershed Project’s Creek Monitoring Program, please contact
Helen Fitanides at helen@thewatershedproject.org, or visit app.thewatershedproject.org to see all
our monitoring data.

From the left: Grier Gammon, Matt Greer, and Elizabeth Dougherty monitor San Pablo Creek.
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WALNUT CREEK WATERSHED
REPORT CARD
August 2018-August 2019
Overall
Score

ALH110: Alhambra
Creek

CEO160: Grayson Creek at
Chilpancingo Pkwy
WAL045: Walnut
Creek SR-242

CEO170: Grayson Creek
behind Pleasant Hill Middle
School

WAL080: Walnut
Creek at Civic Park
CEO166: Grayson Creek
at Gulf Club Rd.
Contra Costa County Watershed Atlas
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TEMPERATURE IN WALNUT CREEK WATERSHED
Water temperature affects all creatures living in the stream, as well as directly influencing
water chemistry, including Conductivity and Dissolved Oxygen. Different animals have
different preferred temperature ranges; cold water fish such as rainbow trout like water to
be less than 16°C, although they can tolerate higher temperatures. However, temperatures

Figure 1: Recorded temperature levels were mainly within the healthy range for aquatic life, with
the exception of several sites in August 2019.

Site Code

Site Name

ALH110

Alhambra Creek

WAL045

Walnut Creek SR-242

WAL080

Walnut Creek at Civic Park

CEO160

Grayson Creek at Chilpancingo Pkwy

CEO166

Grayson Creek at Gulf Club Rd.

CEO170

Grayson Creek behind Pleasant

DISSOLVED OXYGEN IN WALNUT CREEK
WATERSHED
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Dissolved Oxygen refers to free O2 molecules in the body of water. Aquatic organisms depend
on oxygen for respiration. Oxygen is dissolved in water through aeration, via moving over rocks
or waterfalls, and photosynthesis by plants living in the creek. Cold water can hold more dissolved oxygen than warm water because the molecules in the water move slower and, thereby,
retain more oxygen.

Figure 2: Dissolved oxygen levels trended lower in the summer months, falling below the threshold in
the case of ALH110 and CEO166.

Site Code

Site Name

ALH110

Alhambra Creek

WAL045

Walnut Creek SR-242

WAL080

Walnut Creek at Civic Park

CEO160

Grayson Creek at Chilpancingo Pkwy

CEO166

Grayson Creek at Gulf Club Rd.

CEO170

Grayson Creek behind Pleasant
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PH IN WALNUT CREEK WATERSHED
pH measures how acidic or basic the water is. The pH of water ranges from 0-14. A pH of 7 indicates
a neutral measurement while measurements below 7 are more acidic, and above 7 indicates a base.
The healthy pH range for life in streams is between 6-9.

Figure 3: All pH levels recorded were within the healthy range for supporting aquatic life.
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Alhambra Creek

WAL045

Walnut Creek SR-242

WAL080

Walnut Creek at Civic Park

CEO160

Grayson Creek at Chilpancingo Pkwy

CEO166

Grayson Creek at Gulf Club Rd.

CEO170

Grayson Creek behind Pleasant
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SPECIFIC CONDUCTIVITY IN WALNUT CREEK

WATERSHED

Conductivity measures the concentration of ions (charged particles) present in water. Conductivity
is related to salinity, which measures just dissolved salts. Conductivity may be related to the underlying geology of the stream bed, or result from urban runoff containing nutrients like phosphates
and nitrates, which are found in fertilizers. Freshwater animals prefer a conductivity under 500
micro-Siemens per centimeter (μmhos/cm).

Figure 4: Measured specific conductivity was consistently higher than deemed healthy for
aquatic life. A noted drop occured in January, when we sampled shortly after a rain event.
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Grayson Creek behind Pleasant
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NITRATES IN WALNUT CREEK WATERSHED
The term nitrate refers to N03-, nitrates are nitrogen in the form N03-. Sources of nitrates include fertilizer, animal waste, human waste (typically from leaking septic systems), and industrial pollution. Nitrates are a critical nutrient for aquatic plants and algae, which utilize nitrates
as a food source, but elevated nitrate levels can contribute to overgrowth of algae, and associated low oxygen levels can lead to so-called “dead zones.”

Figure 5: Recorded nitrate levels were consistently higher than deemed
healthy for supporting aquatic life, and well into the
Site Code

Site Name

ALH110

Alhambra Creek

WAL045

Walnut Creek SR-242

WAL080

Walnut Creek at Civic Park

CEO160

Grayson Creek at Chilpancingo Pkwy

CEO166

Grayson Creek at Gulf Club Rd.

CEO170

Grayson Creek behind Pleasant
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TURBIDITY IN WALNUT CREEK WATERSHED
Turbidity measures how clear the water is. Turbidity is correlated with the total suspended solids and dissolved materials present in the water. Rainfall often increases turbidity in
creeks, as storm water runoff contributes to higher flows and can cause creek-bed erosion.
Fish prefer very clear water, with a turbidity of less than 10 NTU.

Figure 1: Recorded turbidity levels stayed below the threshold for the most part, except for in January 2019, when there was a noted increase in turbidity. As it happened, we monitored right after a
storm dropped 0.14 inches of rain, leading to turbid water.
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ALH110
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WAL045
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Grayson Creek at Chilpancingo Pkwy

CEO166

Grayson Creek at Gulf Club Rd.

CEO170

Grayson Creek behind Pleasant

DISCUSSION
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Assessing creek health in urban streams can be tricky because most of these areas will never be
pristine again, and the same is true of the water quality in the creeks. For example, while the EPA
states that conductivity in streams should be between 50-500 uS/cm to best support aquatic life,
other sources indicate that conductivity is not a “problem” in urban streams until it surpasses
2,000 uS/cm. While it is good to keep these differences in mind, in this report card we’ve used
the thresholds that are deemed best to support aquatic life rather than what is to be expected in
urban streams.
Overall, specific conductivity and nitrates are consistently higher than the healthy threshold in
the Walnut Creek Watershed, while temperature approaches the upper threshold and dissolved
oxygen approached the lower threshold in the summer months. These exceedances are not uncommon in urban streams, where runoff carries all manner of solids and charged particles into
the creeks, and a combination of low water and low shade lead to warming of creek water in the
summer months.
For more information on The Watershed Project’s Creek Monitoring Program, please contact
Helen Fitanides at helen@thewatershedproject.org, or visit https://maps.waterreporter.org/
459de41c/ to see all our monitoring data.

Volunteer Elizabeth Dougherty takes measurements in Walnut Creek.
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WILDCAT CREEK
REPORT CARD
August 2018-July 2019

Overall Score

WIL040: WC @
Verde Elementary

WIL050: WC @ Davis

WIL060: WC @ Vale Rd

WIL070: WC @ Alvarado

Contra Costa County Watershed Atlas

TEMPERATURE WILDCAT CREEK
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Water temperature affects all creatures living in the stream, as well as directly influencing water
chemistry, including Conductivity and Dissolved Oxygen. Different animals have different preferred temperature ranges; cold water fish such as rainbow trout like water to be less than 16°C,
although they can tolerate higher temperatures. However, temperatures above 24°C can be lethal
to fish.

Figure 1: Recorded temperature levels were within the healthy range for aquatic life,
staying between 5 and 20 degrees Celsius at all sites.

Site Code

Site Name

WIL040
WIL050

Wildcat Creek at Verde
Elementary
Wildcat Creek at Davis Park

WIL060

Wildcat Creek at Vale Rd

WIL070

Wildcat Creek at Alvarado

DISSOLVED OXYGEN IN WILDCAT CREEK
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Dissolved Oxygen refers to free O2 molecules in the body of water. Aquatic organisms depend on
oxygen for respiration. Oxygen is dissolved in water through aeration, via moving over rocks or waterfalls, and photosynthesis by plants living in the creek. Cold water can hold more dissolved oxygen than
warm water because the molecules in the water move slower and, thereby, retain more oxygen. Healthy
streams should have more than 5 milligrams per liter (mg/L) dissolved oxygen.

Figure 2: Dissolved oxygen readings were above the critical lower threshold deemed ideal for supporting aquatic life.
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Site Name

WIL040
WIL050

Wildcat Creek at Verde
Elementary
Wildcat Creek at Davis Park
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WIL070
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PH IN WILDCAT CREEK
pH measures how acidic or basic the water is. The pH of water ranges from 0-14. A pH of 7 indicates a neutral measurement while measurements below 7 are more acidic, and above 7 indicates a base. The healthy
pH range for life in streams is between 6-9.

Figure 3: All pH levels recorded were within the healthy range for supporting aquatic life.
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SPECIFIC CONDUCTIVITY IN WILDCAT CREEK
Conductivity measures the concentration of ions (charged particles) present in water. Conductivity is related to salinity, which measures just dissolved salts. Conductivity may be related to the underlying geology of the stream bed, or result from urban runoff containing nutrients like phosphates and nitrates, which
are found in fertilizers. Freshwater animals prefer a conductivity under 500 micro-Siemens per centimeter
(μmhos/cm).

Figure 4: Recorded specific conductivity levels were above the range deemed healthy for aquatic
life. This is a marked change from last year, when specific conductivity levels mainly stayed in
the healthy range.
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NITRATES IN WILDCAT CREEK
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The term nitrate refers to N03-, nitrates are nitrogen in the form N03-. Sources of nitrates include fertilizer, animal waste, human waste (typically from leaking septic systems), and industrial pollution. Nitrates are a critical nutrient for aquatic plants and algae, which utilize nitrates
as a food source.

Figure 5: Recorded nitrate levels were above the range deemed healthy for aquatic life.

Site Code

Site Name

WIL040
WIL050

Wildcat Creek at Verde
Elementary
Wildcat Creek at Davis Park

WIL060

Wildcat Creek at Vale Rd

WIL070

Wildcat Creek at Alvarado

DISCUSSION
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Assessing creek health in urban streams can be tricky because most of these areas will never
be pristine again, and the same is true of the water quality in the creeks. For example, while
the EPA states that conductivity in streams should be between 50-500 uS/cm to best support
aquatic life, other sources indicate that conductivity is not a “problem” in urban streams until
it surpasses 2,000 uS/cm. While it is good to keep these differences in mind, in this report card
we’ve used the thresholds that are deemed best to support aquatic life rather than what is to be
expected in urban streams.
Overall, specific conductivity and nitrates were consistently higher than the healthy threshold in
the Wildcat Creek Watershed. These exceedances are not uncommon in urban streams, where
runoff carries all manner of solids and charged particles into the creeks, and a combination of
low water and low shade lead to warming of creek water in the summer months.
For more information on The Watershed Project’s Creek Monitoring Program, please contact
Helen Fitanides at helen@thewatershedproject.org, or visit https://maps.waterreporter.org/
459de41c/ to see all our monitoring data.

The Watershed Project staff member Sarah Haselton measures depth in Wildcat Creek.
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Appendix 1. CRBP Field Form
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Appendix 2. RBP PhabQ Form (high gradient)
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Grant Applications and Fish and Wildlife Committee Recommendations 2021
Updated 2/11/21
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,
Contra Costa
County

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

East County

$4,973.00

Staff Summary of Request

FWC Rationale for
Recommendation

This is a request for funding for the
final year of 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,
materials and supplies, and a bee
taxonomist to be hired on a
contract basis to identify the bees.
Proposed Project Schedule:
June 2021 ‐ May 2022

B

Mills College

school

Combining
naturalistic and
automated
monitoring to
uncover spatial and
temporal
landscapes of fear:
human‐wildlife
issues at Briones

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

Central County

$8,897.83

This is a request for funding for a
project that will provide
educational opportunities to
college students and scientific
insights by (i) documenting the
spatial and temporal gradient of
human‐wildlife interactions using
naturalistic observations and
automated (acoustic and visual)
monitoring and (ii) assessing its
behavioral and physiological
consequences for a native prey
species, the California ground
squirrel. Funds are requested for
supplies.
Proposed Project Schedule:
June 2021 ‐ May 2022

*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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Grant Applications and Fish and Wildlife Committee Recommendations 2021
Updated 2/11/21
Organization

C

D

International Bird Rescue

Contra Costa Resource
Conservation District
(CCRCD)
Friends of San Ramon Creek
(FSRC)

Type of Org

non‐profit

government

Project Title

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

Scaling Up Arundo
Removal and
Replacement in
San Ramon Creek
Watershed

Type of Project

Location of
Project

Requested
Funding Amount

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

(e) habitat improvement

Countywide

$16,000.00

Recommended
Funding Amount

Staff Summary of Request

FWC Rationale for
Recommendation

This is a request for funding 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,
2021. Funds are requested for
medication, dietary supplements,
vitamins, nutrition, and veterinary
supplies.
Proposed Project Schedule:
April 2021 ‐ December 2021

Central County

$6,273.89

This is a request for funding to
assist FSRC in scaling up its Arundo
removal effort. Funds are
requested for Arundo removal
equipment to increase capacity,
plants to restore sites where
Arundo has been removed, and a
fiscal sponsor fee.
Proposed Project Schedule:
April 2021 ‐ December 2021
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Grant Applications and Fish and Wildlife Committee Recommendations 2021
Updated 2/11/21
Organization

E

Contra Costa Resource
Conservation District
(CCRCD)

Type of Org

government

Friends of San Ramon Creek
(FSRC)

Project Title

Water Quality
Monitoring in San
Ramon Creek

Type of Project

(a) public education

Location of
Project

Central County

Requested
Funding Amount

$11,655.28

Recommended
Funding Amount

Staff Summary of Request

FWC Rationale for
Recommendation

This is a request for funding for
FSRC so that they can purchase
water quality monitoring
instrumentation in order to
conduct consistent monitoring of
San Ramon Creek. They will gather
scientific data for input into the
State database, teach volunteers to
use the instrumentation and grow
the program within the Walnut
Creek Watershed. Funds are
requested for equipment and a
fiscal sponsor fee.
Proposed Project Schedule:
April 2021 ‐ ongoing

F

Cal State East Bay, Concord
Campus
(Revised Requested
Funding Amount)

school

Restoration of
Galindo Creek at
Cal State East Bay's
Concord Campus ‐
Phase One

(e) habitat improvement

Central County

$5,070.71

This is a request for funding for
materials for the first phase of a
restoration project along a stretch
of Galindo Creek on the Cal State
East Bay campus in Concord. Funds
are requested for native plants,
hand tools, irrigation and fencing
supplies.
Proposed Project Schedule:
February 2021 ‐ August 2021
Monthly for the 1st two years after
planting.
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Grant Applications and Fish and Wildlife Committee Recommendations 2021
Updated 2/11/21
Organization

G

Marine Science Institute

Type of Org

non‐profit

Project Title

2022 Delta
Discovery Voyage
Program

Type of Project

Location of
Project

Requested
Funding Amount

East County
52%
$10,000.00

(a) public education
Central County
48%

Recommended
Funding Amount

Staff Summary of Request

FWC Rationale for
Recommendation

This is a request for funding to
support the 2022 Delta Discovery
Voyage Program (DDV). The DDV
program delivers STEM and
environmental education with
hands‐on science curriculum to 5th
grade Contra Costa County
students that is aligned with Next
Generation Science Standards
(NGSS) aboard their 90‐foot
research vessel on the Sacramento‐
San Joaquin River Delta. Funds are
requested for supplies, marina fees,
travel and fuel expenses.
Proposed Project Schedule:
January 2022 ‐ February 2022

H

American Rivers
(Withdrawn)

non‐profit

Including beaver in
native wildlife
restoration of
County Creeks
while also
addressing flood
control needs

(a) public education
East County
(e) habitat improvement

$0.00

This is a request for funding to
support a project that will provide
flow models and management
options to the County Flood
Control and Water Conservation
District to resolve management
concerns between flood control
and beaver in Marsh Creek
Watershed. Funds are requested
for applying flow models to Marsh
Creek, discussing model results
with County staff, and public
educational material.
Proposed Project Schedule:
June 2021 ‐ April 2022
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Grant Applications and Fish and Wildlife Committee Recommendations 2021
Updated 2/11/21
Requested
Funding Amount
Total
Total Available Funds as of January 15, 2021
Remainder

Subtotals By Region

Page 5 of 5

Requested Funding
Amount

Percentage of
Total Amount
Requested

East

$10,173.00

16.18%

West
Central
Countywide
TOTAL

$0.00
$36,697.71
$16,000.00
$62,870.71

0.00%
58.37%
25.45%
100.00%

$62,870.71

Agenda Item 7

Recommended
Funding Amount
$0.00

$204,510.35
$141,639.64

$204,510.35

Percentage of Total
Recommended
Amount
Funding Amount Recommended for
Approval
$0.00
$0.00
$0.00
$0.00
$0.00

2/11/2021

Updated Worksheet (2-11-21)

Subtotals by Region

Requested Funding
Amount

Percentage of Total Recommended
Amount Requested Funding Amount

East

$10,173.00

16.18%

$0.00

West

$0.00

0.00%

$0.00

Central

$36,697.71

58.37%

$0.00

Countywide

$16,000.00

25.45%

$0.00

TOTAL

$62,870.71

100.00%

$0.00

East County

Requested

Recommended

The Regents of the University of
California

$4,973.00

Marine Science Institute

$5,200.00

American Rivers (Withdrawn)

$0.00

TOTAL

$10,173.00

West County

Requested

Recommended

TOTAL

$0.00

$0.00

Central County

Requested

Recommended

Mills College

$8,897.83

CCRCD/FSRC-Arundo

$6,273.89

CCRCD/FSRC-Water Quality
Monitoring

$11,655.28

$0.00

Cal State East Bay - Concord Campus
(Updated Request Amount)
$5,070.71
Marine Science Institute

$4,800.00

TOTAL

$36,697.71

$0.00

Countywide

Requested

Recommended

International Bird Rescue

$16,000.00

TOTAL

$16,000.00

$0.00

Agenda Item 7
Percentage of Total
Amount
Recommended for
Approval
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Grant Application C
Supplemental Information

!

January!22,!2021!
!
Contra!Costa!County!Fish!and!Wildlife!Committee!
Department!of!Conservation!and!Development!
30!Muir!Road!
Martinez,!CA!94553!
!
Dear!Contra!Costa!County!Fish!and!Wildlife!Committee,!
!
Thank!you!very!much!for!your!continued!consideration!of!our!grant!application,!requesting!
$16,000!to!address!known%and%ongoing!Urban!Wildlife!Conflicts!(negative!human(wildlife!
interactions)!in!Contra!Costa!County!in!2021.!!
Per!your!request,!attached!please!find!an!additional!sheet!of!budget!detail.!!
!
It!is!worth!highlighting!that!our!request!is!limited!to!costs!for!required,!physical,!material!
expenses!such!as!animal!nutrition!(food),!medicine,!vitamins,!dietary!supplements!and!
veterinary!supplies!(such!as!vet!wrap,!sutures,!surgical!supplies,!etc.).!No#part#of#our#request#is#
for#personnel#costs.#The!additional!request!amount!in!2021!over!prior!years!relates!to!the!
increased!cost!of!material!supplies!used!in!our!rescue!and!rehabilitation!of!Contra!Costa!birds.!
Also,!in!response!to!Committee!Chair!Daniel!Pellegrini's!question!about!release!rates!specific!to!
Contra!Costa!County!birds,!our!rates!for!2019!and!2020!specific!to!Contra!Costa!County!birds!
ranged!from!66%!(!80%.!For!reference,!many!wildlife!rescues!report!a!release!rate!around!30%(
40%.!National!Wildlife!Rehabilitators!Association!(the!professional!association!of!wildlife!
rehabilitators)!reports!(in!a!2007!survey!of!its!members)!overall!release!rate!for!birds!was!60%.!!
!
I!hope!this!information!reaffirms!the!positive!and!meaningful!impact!your!investment!in!our!
work!makes.
!
Sincerely,!
!
!
Phil!Kohlmetz,!Grants!Coordinator!
!
707(704(0350!
grants@bird(rescue.org!
!
Attachment:!! Bird!Rescue!2021!budget!detail.pdf!

www.Bird(Rescue.org!0!San!Francisco!Bay!0!Los!Angeles!0!Anchorage!0!info@bird(rescue.org!
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Grant Application C
Supplemental Information

International*Bird*Rescue
Bird*Care*Costs*Analysis:*Nutrition*(food),*medicine,*vitamins,*supplements,*and*veterinary*supplies
Dietary*
Supplements

Medication

Bird*Type

Typical*
Weight*
(kg)

1.*Ducks/*
Geese/*
Loons

Itra

IverD*
mectin

PraziD*
quantel

Baytril

Carafate

Panacur

1.5

$0.23

$0.03

$3.28

$0.74

$0.00

2.*
Herons/*
Egrets

0.8

$0.12

$0.02

$1.75

$0.37

3.*Gulls/*
Western*
Grebes

1

$0.15

$0.02

$2.19

Average

$0.17

$0.02

$2.41

Vitamins

Nutrition

Veterinary*Supplies

Emeraid

Night*
Smelt*
(fish)

$0.00

$3.37

$6.06

$0.06

$0.07

$3.07

$17.44

$0.13

$0.02

$1.80

$2.47

$0.06

$0.07

$3.07

$10.03

$0.16

$0.00

$0.00

$2.25

$4.04

$0.06

$0.07

$3.07

$12.66

$0.13

$0.04

$0.01

$2.47

$4.19

$0.06

$0.07

$3.07

$13.38

Meta

Auklet*
Tabs

Vitamin*E

$0.00

$0.23

$0.06

$0.24

$0.00

$0.00

$0.00

$0.12

$0.03

$0.00

$0.46

$0.00

$0.00

$0.15

$0.04

$0.52

$0.00

$0.00

$0.17

$0.04

Vitamin*D Calcium

HematoD*
Needles crit*Tubes Other*

Total*
Cost/*
bird/*day

Most*prevalent*species*rescued,*rehabilitated,*and*released*in*Contra*Costa*County*are:*
1.*ducks*(Mallard,*Wood),*geese*(Canada),
2.*herons*(Green,*BlackDcrowned),*egrets*(Snowy),
3.*gulls*(Western,*California).

OVERALL,FINANICAL,IMPACT:,CONTRA,COSTA,COUNTY
Cost/bird/dayDofD Average*lengthDofD
#*of*grantD
care
stay/bird
supported*birds
$13.38
15
175

Loons*and*grebes*also*are*found*in*numbers,*
and*have*similar*requirements*to*the*most*prevalent*species*we*treat.*

GRANT,APPLICATION:,CONTRA,COSTA,COUNTY,FISH,AND,WILDLIFE,COMMISSION
Cost/bird/dayDofD Average*lengthDofD
#*of*grantD
care
stay/bird
supported*birds
Total*cost
$13.38
15
80
$16,050.40

Although*species*are*shown*in*order*of*prevalence,*for*simplicity,*
calculations*presume*equal*numbers*of*birds*in*each*category.

GRANT,REQUEST,=

Total*cost
$35,110.25

$16,000.00

Cost*analysis*shows*minimum*daily*values*for*birds*accepted*for*care.
Birds*needing*surgery*also*require*sutures*(minimum*cost*=*$7/bird).
Other**includes*typically*used*additional*supplies*and*equipment*such*as:
autoclave*pouches,*xDray*film,*sterile*fluids,*sterile*syringes,*
sterile*needles,*Tegaderm,*vet*wrap,*and*paper*tape.*

Not$included$in$this$budget$are$personnel$costs$(of$approx.$$18,000)
$$necessary$for$Contra$Costa$County$animal$care.
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Grant Application F
Supplemental Information
From:
To:
Cc:
Subject:
Date:

Kathy Cutting
Maureen Parkes
Lisa Damerel
FWC Grant: Additional items for CSUEB
Thursday, January 21, 2021 1:17:51 PM

Dear Grant Committee,
I am very grateful to you for suggesting the addition of irrigation equipment needed to ensure
the success of the restoration project at the Galindo Creek Field Station. Please see the
updated budget here, with the addition of irrigation supplies ($1.016.46), increasing the
amount of the grant to $5,070.71. I have spoken with multiple sources to ascertain a viable
plan for providing water to the field station. The plan is to have a storage tank on campus
(where I can keep it safe) and barrels (retrofitted with spigots) to fill and distribute water to the
restoration site. I will be depending on the CCRCD for transporting the storage tank to get
filled at the recycled water station as needed.  
ITEM
plug
shrub
tree
6" ash handle trowel
mini weeder
6" ash handle dibber
48" round point shovel
1/4" wire mesh - 100'
3/8" hog rings
deer fencing wire 165' x 60"
t-posts
55 gal plastic drum
Valves and fittings
Hoses and clamps
water cans
330 gal. storage tank

QTY
5000
30
30
5
5
10
2
2
1
1
60
2
2
2
5
1

COST
TOTAL
$0.42 $2,100.00
$8.00
$240.00
$12.00 $360.00
$19.95
$99.75
$18.61
$93.05
$19.95 $199.50
$15.98
$31.96
$68.00 $136.00
$8.00
$8.00
$207.00 $207.00
$4.50
$270.00
$108.00 $216.00
$40.00
$80.00
$20.00
$40.00
$5.00
$25.00
$578.00 $578.00
$4,684.26 subtotal
$386.45 8.25% tax
$5,070.71 TOTAL

Please let me know if you need this information provided differently.
Best regards,
Kathy
Kathy Cutting
Campus Support Coordinator, CSUEB Concord Campus Galindo Creek
Field Station Coordinator
Certified UCANR California Naturalist
4700 Ygnacio Valley Road
Concord, CA 94521
(925) 602-6706 office (925) 250-4522 cell
kathryn.cutting@csueastbay.edu
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MSI
CCCFWC GRANT -- DVD PROGRAM
PERIOD: JAN-FEB 2022

TOTAL

CCCFWC

Other Funders

SUPPLIES & OPERATING EXPENSES

TRAVEL & FUEL
Fuel for Vessel
($67 per boat trip x 68 boat trips)
Stipends for Staff
($15 per instructor x 4 instructors per trip x 68 boat trips)
($15 per captain x 1 captain per trip x 68 boat trips)
Lodging for Staff
($110 per room x 1.5 room per night x 52 evenings)
SUBTOTAL
INSURANCE, REPAIRS, & OTHERS
City of Antioch Marine - Harbor Fee
($35 per day x 52 days)
SUBTOTAL
TOTAL

$0

$0

$0

$4,556

$4,556

$0

$4,080
$1,020

$2,040

$2,040
$1,020

$8,580
$18,236

$1,584
$8,180

$6,996
$10,056

$1,820
$1,820

$1,820
$1,820

$0
$0

$20,056

$10,000

$10,056

