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PROJECT TITLE A Pilot Program for Monitoring, Stakeholder Involvement, and
Risk Communication Relating to Mercury in Fish in the Bay-Delta
Watershed (“the Fish Mercury Project”) - CBDA Project # ERP
02D-P67

INVESTIGATORS
Jay Davis, Jennifer Hunt, and Letitia Grenier: San Francisco Estuary Institute
Darell Slotton and Shaun Ayers: University of California Davis
Robert Brodberg and Margy Gassel: California Office of Environmental Health
Hazard Assessment
Mark Stephenson and Gary Ichikawa: California Department of Fish and Game
Alyce Ujihara and Jessica Kaslow: California Department of Health Services

INTRODUCTION TO THE PROJECT

The Fish Mercury Project (FMP) is a multifaceted three-year project that will
examine mercury in fish in the Bay-Delta watershed and increase public awareness of
fish contamination issues, with the overall goal of reducing mercury exposure in humans
and wildlife. The Project is closely following the recommendations of CBDA’s
“Mercury Strategy” (Wiener et al. 2003) relating to monitoring mercury in the watershed
in support of adaptive management.

Oversight for this project is provided by a Peer Review Panel (PRP) and a
Steering Committee (SC). The Peer Review Panel consists of five experts in fish
mercury monitoring, advisory development, and risk communication on fish
contamination issues. The Steering Committee is a multidisciplinary, multi-institutional
participatory group with members from government agencies, scientific and academic
institutions, community-based organizations, and other groups with interests in
ecosystem health, environmental management, environmental justice, and public health.

The FMP began in March of this year with a first meeting of the SC. This was
followed by a two-day meeting of the PRP in April, and another SC meeting in May. At
these meetings, the SC and PRP reviewed the goals and objectives of the Project and a
preliminary proposed sampling design. The final statement of goals and objectives of the
Project is presented in Table 1. The SC and PRP provided additional input on the written
draft sampling plan at a SC meeting in August, and via email.

PROJECT TIMETABLE AND PROGRESS
Starting Date November 2004

Target Completion Date ~ October 2007
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Project Status

Is the Project on schedule? The Project is on schedule. Due to delays in getting the
contract between CBDA and SFEI fully executed, there was a considerable initial
challenge in completing the necessary work (establishing the SC and PRP, refining the
Project goals and objectives with the SC and PRP, and developing a sampling plan
incorporating SC and PRP input) prior to initiating a round of sampling in late summer.
However, thanks to cooperation of all involved, we were able to complete this process
and get out into the field with an agreed upon sampling plan beginning in August.

Sampling has gone well. Approximately 1600 sport fish have been collected from 43
sites for the FMP. In general, the sampling crew has been successful in obtaining the
targeted numbers and species of fish needed at each sampling location. Biosentinel
sampling at 47 sites is nearly completed.

Project Milestones Achieved
e Steering Committee formed
Role statement and member roster for Steering Committee
Assembled peer review panel
Project web site established: http://www.sfei.org/cmr/fishmercury/
Peer-reviewed goals and objectives established
Peer reviewed sampling plan developed
QAPP materials developed
Annual report for Mercury Workshop prepared

PROJECT HIGHLIGHTS AND RESULTS

Steering Committee Formed — The SC has 28 members representing a range of
organizations including CBDA, resource agencies, health agencies, environmental
organizations, fishing advocates, community-based organizations, and health
professionals. Stakeholder participation on the SC was broadened through a nomination
process to seek participation from local agencies, and community-based, environmental,
angler, and tribal groups. The SC has met three times and discussed issues relating to the
Project’s goals and objectives, sampling design for fish monitoring, environmental
justice, and other topics.

Peer Review Panel convened — The PRP is chaired by Barbara Knuth of Cornell, and
also includes: Jim Wiener, University of Wisconsin LaCrosse; Drew Bodaly, Fisheries
and Oceans Canada; Tom Grieb, Tetra Tech: and Patricia McCann, Minnesota
Department of Health. The Review Panel met at a two-day workshop in April.

Goals and objectives refined — The first task for the SC and PRP was to review and
refine the Project goals and objectives. This task was completed in April.

Website Established — A website was established that provides access to Project
documents, meeting materials, and links to other websites with relevant information.
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PRP Comments on the Sampling Plan — At the end of the two-day meeting in April,
the PRP provided the investigators a PowerPoint summary of recommendations for the
Project (available on the FMP website). These recommendations were incorporated into
the first written draft of the sampling plan.

Fishing Activity Assessments - In 2005 EHIB conducted several activities to identify
fishing locations and species in the south Delta and San Joaquin River for guiding the
development of the 2005 sampling plan. The following activities were conducted:

1. EHIB reviewed the California Department of Fish and Game (DFQG) river creel data
for 1999 and 2000, and provided a summary of fishing activity (number of anglers
present) by river mile.

2. Phone discussions with fishing contacts from DFG and other groups on fishing areas
and species in the south Delta and San Joaquin River.

3. Site visits to fishing locations in the south Delta and San Joaquin River to verify site
locations and observe fishing activity.

4. Interviews with 32 anglers at 6 locations in the south Delta and San Joaquin River.
Anglers were asked about species they catch and eat, and other fishing locations.

5. Focus groups with African American, Cambodian, Lao, and Hmong anglers to learn
about the areas where they fish and species they catch and eat in the Delta. The focus
groups were conducted mainly to confirm that the fishing locations and species
caught and consumed by local stakeholders were adequately reflected in the sampling
plan for the Delta.

Year 1 Sampling Plan for Sport Fish and Biosentinels - A sampling plan (Davis et al.
2005) was developed with Steering Committee and Review Panel input. The Steering
Committee provided input on sampling sites and species of interest. At the April
meeting, the Review Panel provided detailed input on many aspects of the fish sampling.
The Steering Committee and Review Panel provided additional input upon review of the
written draft version of the plan distributed in July. The final version completed in
October documents the final plan and the sampling that was actually performed in the
summer of 2005.

The sampling design for 2005 includes four different types of sampling sites
(index sites, intensive sites, restoration sites, and advisory development sites), in addition
to sampling of three salmonid species (chinook salmon, steelhead, and rainbow trout).
Table 2 provides a thumbnail summary of the different types of sites.

A great deal of background work went into identifying sites. Site selection is
documented in detail in the sampling plan (Davis et al. 2005). Sites were ranked relative
to a suite of selection criteria (Table 3) and matrices were developed to document
rankings and overall scores for each site. Evaluating sites against some of the criteria
(especially fishing activity — including amount of activity at a location and species
preferences) required an extensive information gathering effort. Restoration/remediation
sites were selected with input from CBDA restoration leads in different regions. The
sampling plan developed for 2005 to support developing advisories focused on the south
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Delta, the San Joaquin River, the Cosumnes and Mokelumne rivers and associated
reservoirs, and the Feather River. Sampling for advisories in 2006 will focus on the north
Delta, the Sacramento River, Lake Shasta, and other tributaries, creeks, and reservoirs in
this area. Sampling for advisories in 2007 will focus on tributaries, creeks, and reservoirs
along the San Joaquin River. The 2005 sampling plan will support risk assessments to
develop advisories based on methylmercury, but includes provisions that would enable
future analyses and assessments of organic contaminants. Sampling plans were also
developed for anadromous species and trout that are popular with anglers in northern
California. The plan for 2005 focused on trout, salmon and steelhead. Hatchery raised
trout will be collected at multiple state hatcheries throughout the CBDA ERP
management units. Lists of target species (including by-catch) and sample sizes were
developed for each sport fish sampling site and entered into a spreadsheet used by the
DFG sampling crew. This provided detailed instructions for the crew and was also used
to report catch on a weekly basis. These reports were reviewed and used to coordinate
and add instructions for additional collections by the sampling crew.

Figures 1 and 2 show the sites selected for sport fish and biosentinel sampling in
2005. Sport fish were sampled at 43 sites for the FMP, with approximately 1600 fish
collected. Sport fish were also collected at seven hatcheries. Sport fish were also
collected at an additional 23 sites in the watershed by two other programs (one led by
Chris Foe covering 20 sites and the other was the Sacramento River Watershed Program
[SRW]P covering three sites) (Figure 1). Sampling among the FMP, the Foe Study, and
the SRWP was closely coordinated to avoid duplication of effort and maximize
information gained.

Biosentinel sampling will be completed for 47 sites for the FMP, including 11
index sites, 3 intensive sites, and 33 restoration/remediation sites (Figure 2). Precise
locations, species, size ranges, and sample numbers were also carefully selected for the
biosentinel sampling.

POTENTIAL MANAGEMENT IMPLICATIONS OF FINDINGS TO DATE
Fishing Activity — New information generated by this project to date concerns fishing
activity information in the Delta. The information was used in selecting sampling

locations and target species, and will also be useful in risk communication.

Fish Mercury Data - Sampling of sport fish and biosentinels just began in late summer,
so the data will not be available until early 2006.
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Figure 1. Sport fish sampling sites for the FMP (index, intensive, restoration, and
advisory development sites), Chris Foe's study, and the Sacramento River Watershed

Program.

Sacramento Rivef @ Redeing

Sport Fish Sampling Sites 2005
Index

Intensive

Restoration

Chris Foe Fish Sampling Sites
SRWP Sites

advisory

[ | ERP Ecological Management Units
I:l ERP Geographic Scope

Counties

. h

it Sacraments River @ Woogison

N < /4

dge

s 1

J Lauamemy Rivey at Eol’qsﬁ

ver - Between Feather River-Engeloright e

| Liuba Rn(er/MwwHe

SocRerto RS Grimes "
seé Rjveris Wheatiahd
Besr R - Festher Rifer'@ Hwy 99
<
‘sﬂherRlver@ Nicolaus
'\
i
cramerto Siough @ Karmek

] Saaamentu River at Vterafis Bridge (-
. ~ ' Aifietigan Rwe»@ N'mybua Dam
3 \ emerican River @l Scovery P
amarfﬁwev@ una«he Pafk

— v 4

r - 4

acramento Rivef ot RM 44
.Eosumr\es River near Hyy 99.and Nature Coféervarv:v

=i

o Jenkinsan Lake|

@iile Fork Cosumnies River |

Beaver Slough (off S Fork. MnkelumLe Rive )@

y Big Break @

L Sacramento River st RM 44

Cosumnes Rivet near Hly 58'and Nattfe Corservarcily
1
( Paiies Resefoif
Lost Sloughi =} G
Cgsunnes River
Pmsnam Soughiivety i@ i@y

y - — y
1 Camanche Reservoir \
NegwHoran Reservoi

‘ Mokelumne Rifer @ Lodi Lak

Sacraitierti River Rio ida
@ 520, 98auin Rirer @'Patsto Slough

Honker CutElght i Rosciggy
Taytor Slough

Sand Mowdl Smug’ Widdlle River @ MildretlsiandCalavaras River in Stockton
\

Sport Fish Sampling Sites 2005
[ ]

Advisory
@ Chiis Foe Fish Sampling Sites
@ SRWP Sites

@ Index

@ Intensive

@ Restoration

hyrdor_arc

|| ERP Ecological Management Units
[]ERP Geographic Scope

Counties

Whiskey, Sloughdy

@ @iccle Rive; at Bulfog
‘Onaood Tract @ Woodwart [Siand
Micde River @ Hw#

Son JosafMRivef et Mosscole .

Smith Canal @ Vosemite

}
“plsoovery Bay gy

T
Cliftof Court Fofeba) @

O River et Tracy Bivci @) @Paratise Git
L

Staristeus River/Caswell Stafe Park

@anoscuin River (o Vernaiis)

Puraulge Cut
Ola!vev a Tracy Bivd

@sin Joscuin River (ot Vernali

San.Joaquin River/Pattetson Bidge

San Jppauin River atFremort r*

S Joaquin River at Mossriale

Starisiaus River/Casvill State Park 5

Tudumne River @ Shilsh Road
s @3an Joacuin River ot Laird
~san Joaguin et Crows Landing 7
(
MercedRiver @ Hatfield State Park
Sat Siough @ Huwy 165

Mud STough @ Kestérson NWR

San Jpacgin River @ Sassarg)

;Werdota PoolMendsta (Fresno] Sicugh)
I >

) \ Sandoaquin River at Huy 39~

peady

Sport Fish Sampling Sites 2005
Index

Intensive

Restoration

Chris Foe Fish Sampling Sites
SRWP Sites

advisory
\ ERP Ecological Management Units
ERP Geographic Scope

Counties

4 Millerton Lake:




FISH MERCURY PROJECT 2005 ANNUAL REPORT

Figure 2.
sites)

Biosentinel Sampling Sites 2005
@ bdex- Bosentineland Sport Fish

hdex- Biosentnel Only

Restoration - Biosenin el and Sport Fish

|
@ ruersive - Biossrtinel and Sport Fish
o
L

Restoration - Biosentinel Only
ERP Ecological Management Units
[ erP Gesgraphic scope
Courties

<

.

ache Cresk at Rum

{ t
\ ' e
Haps Maish Complest 3 b
= @ ﬂn Mars

Boe °

AGE agiq Willjife Area

Page 6 of 10

Biosentinel sampling sites for the FMP (index, intensive, and restoration

River at RM 44,

st North

ngl
el Holkng Trad{
Tgsumnes River
ShoughiLibetty 15nigy
P rospect Tsland McCorméchilliamson TFad
i

Saltramento River/Rio Vigts,
Sathamefih RiveriRio Vida

Il 1io02 Mesh Compie
u susars

Bataum&arsh

iy By

rsh (Méntgzuma

Honker Bay
Sheriar [dand

I rorthen San Pabio Bay

FrarksTract

Islanek—.

Big. Break
o

Big Break @)

San JelEuin River
‘Sari]paciin RiveF araunc

piiciclle Rive at Bl oy
ot Bulfrag

shove M. Disblo

Biosentinel Sampling Sites 2005
@ Index - Biosertinel and Sport Fish
W Index - Biosentinel Only
@ Intensive - Biosentinel and Sport Fish L
@ Restoration - Biosentinel and Sport Fish
I Restoration - Biosentinel Orly
ERP Ecological Managerrent Units
[_JERP Geographic Scope

Counties

Sandoacuin River (at Verfiaiis)

&an Joacin River atvef
®

Tudlumne River

iloh Rdl

- Tudine Fiver of Geer Rd

ced River uis of Hatfield S

Biosentinel Sampling Sites 2005
Inde:x - Biosentinel and Sport Fish
Index - Biosentinel Only

Intensive - Biosentinel and Sport Fish
Restoration - Biosentinel and Sport Fish

Restoration - Biosentinel Only
Courties
ERP E cological Management Units

[ ERP Geographic Scape




S1I0JJQ UONEIIUNWILO) PUB JOBAINO PUR JUIWISEUBW ‘QoUdIds Jofew JOYI0 Y)IM UOIJBUIPIOOD °q
pue ‘sordrourid 9omsnl [eIUIWUOIIAUS UO
Paseq SAPAIIOLR UOIIBIIUNUIIIOD JSLI pue Jurioyuow ay3 ojur indur zopjoyayels ‘e
:91e)1[108] 03 SdN0I3 AI0SIAPE JOP[OYdEIS puk doPIo)) SuLdIS . YSIqeIsy
sordrourid 9onsnl [eIuOWUOIIAUD
uo paseq sooudrpne 3031} djerrdoidde 03 SYSLI 9SAY) JBOTUNWIOD PUE S PAILUNULBIUOI SUTWUNSUOD JO SISLI YI[BA SSASSY "€
Amozowr gam pooy ur surdned erodwd) pue [eneds
ynm sa3ueyo adedspue] 10430 pue ‘dn-ued[d JUBUILIEIUOD ‘UONBIOISAI WIISAS0I JUI| 0} SA10adSs [QUIIUISOIq JO SN Y} JeNSUOW([ T
S90IN0SAI AIOYSY Ul AIdIdw ul spudr) [erodwd) pue [eneds ozuwjoerey) |
saAnRlqQ 19loag

adoos

PUEB 9[€IS JO SIAIOUIIJD JAJIYOR 0} SO UOHBOIUNUILIOD YSLI PUB ‘JUAWFeURW ‘9oudrds Surouo ofew oy} Yim dJeuIpIoo)
SIOSN PUD JO SPAU PAYIIUIPI Y} SIOoW

1et]) SULIOJIUOW AINJIOW YSIJ 9[qISUJIP A[[EOGIIUSIIS PUB JAIIIJO-}S0D I0J UOIIEPUNO] [BIIUYIJ) PUEB [BUOIBZIUBSIO UR [SI[qeISH '€
(oM POOJ oy} Ul UOJB[NWUNIOE

AmosowAyjow 109 suonoe dn-ued[o AINdIOW pue UOIILIOISAI JBJIqeY MO JUIULIIIP ‘SULIONUOW oM POOJ Y3noIy], ‘7
sordrourxd 9onsnl [BJUSWUOIIAUS UO PAsSEq UOHBIIUNUIIOD JSLI Y3noay) arnsodxd Suronpar pue

‘sourpoprng uorydwnsuod djes Surdo[oAdp YSY Ul SUOIBIUIIUO0D AINdIdw SUIZLIdJOBIRYD AQ WD) JIOYS ) Ul I uewiny 393)01d [

s[eoo) 333foag

"$9A1303[qO pue s[eo3 103(01g AIMNIISA YSI] ‘1 9[qeL

0l Jo . obed 1d0d3d TVNNNY G00Z LO3rodd AHNIH3IN HSIH




sjun JuowdFeurw [8I30[099 VAF)D
o 10y JuowdooAaap A1osiape uonduwnsuod | Juowdo[aAd(q
X X X X X woddns 03 popoou eiep oy 3UIpraoig KI0SIAPY
AIndIow qom pooj | UOIRIPIWY
U0 $399(01d UOIIBIPIWAT pUL UOIILIO)SII JeIIqey pue
X X X X X vag jo syoedwr pazieoo] oY) Surjen[eAq |  UOIBIOISIY
Pa1oNpuood 3q [[IM
oM POOJ Y} Y3NO0IY) JUIWIAOW AINJIdW PUe
uonjerieA Jerodwo) Jo uorednsaAul pafreldp
X X X X X 2I0W QIYM 9JIS Xpul Jo 2dA) Ioyiouy JAISUU]
©I[o( 9y} UI UOIJBIO}SAI JeNqey
X X X X X Jo syoedwr [euor3ai [enyuajod oy Surjenjeayq Xopu[
rO | €0 | <O 10 | ¥O | €D | TO D uondrioso | aug Jo adA g,
"1 919eL

ur pa3sI] I8 SAAI}0[qO pue S[eOD) “30W SAA1IIQO puk S[BOS ATBPUOIIS SAJBIIPUL X ‘JOW SAA1}02[qo pue sjeo3 Arewrad
S91BJIPUL X '[OBA AQ PIssAIppe sA1302[qo pue sjeod oy pue saus Jurdwes jo sadA) Jua1dyyip oy 03 9pIm3 [reuquuny [, "7 9IqeL

0l Jo g abed

1d0d3d TVNNNY G00Z LO3rodd AHNIH3IN HSIH



Aiosinpe
ue Japun Ajjenualod Jo Afjuasald

sonsibo| buidwes
[eJausb pue soue)sip |oABl |

Salpnis aylIp|im
[enualod Jo jJuasald o) abeyul

Aiosinpe
ue Japun Ajjenualod Jo Afjuasalid

Aiosinpe
ue Japun Ajjenualod Jo Afjuasalid

$s900e Bulysly pased-210ys

salpn)s Jayjo 0} abeyur

Ayanoe Bulysi-

Ayanoe bulysi-

Sjiun jusweabeuew
dd3 ul yum uoijeoo’]

Ayanoe Bulysi

salpn)s Jayjo 0} abeyur

salpn)s Jayjo 0} abeyur

Buiusalos soluebio ysu
Jo} a|qeyins saloads Jo aoussald | Jods :ejep ou0ISIY Jo AjljIge|ieAy ysi pods Juepungy ysi pods juepunqy
ysiy s|ouuasolq s|auuasolq

sol0ads AinoJew Moj Jo 8oussald

llews :ejep ouojsiy jo Ajgejieay

ajeldoidde jo aouepunqy

ajeldoidde jo aouepunqy

sol0ads
Ainalaw ybiy jo aousasaid

ysly Jods juepunqy

Salpnis aylIp|im
[enualod Jo jJuasald o) abeyul

Salpnis aylIp|im
[enualod Jo jJuasald o) abeyul

s|eunuasolq [(SSTEN (peybram
Aianoe Buiysi4 ajendolidde jo asuepunqy | Alybiy) abelanod [eieds jeuoiboy Alybiy) sbelanod |eneds jeuoiboy
yslj Hods :ejep ysy

abelonoo ouolsIy Jo AJjigejieAy pue ysl | 1ods :ejep ou0lsIY Jo Ajljige|ieAy pue

[eneds uo paseq sdeb ejeq Aousbin vago | [lews :ejep ouOISIY JO AljIge|leAy | USl) [[ewsS :ejep JLosIY JO Ajlige[ieAy
sol0ads uonelolsal jo syedul uolnelolsal Jo

1o azis ajdwes ul sdeb eleq Aoud vagon [euoibal [enuajod 01 abeyur] | sioedwi [euoibal [enusjod o) abeyul
sa}is Juawdoj|anap AIOSIAPY | SO}IS UOIJeIPaWaY/UOIJeI0}SaY S3}IS 9AISUd}U| sa}IS Xapu|
*sos urjdwres Jo uorod[as ur pakordwd erou) "€ 9IqeL

0l Jo 6 abed

1d0d3d TVNNNY G00Z LO3rodd AHNIH3IN HSIH




'L9d-AT0 &4 # 109[01d vAID "SISATYNY ANV DONITIAVS HSIA :1LDAr0Yd AdNDIIN
HSId ALRMOHLNV VLTdd-AVd VINYOAITVD dHL 40 1 dVHA d04 NV IIMIOM TVNIA "S00T Te 1 “V'[ ‘staeq

'L9d-AT0 d¥A # 109[01d vAID "SISATYNY ANV DONITJIAVS HSIA :1LDAr0Yd AdNDITN
HSId ALRMOHLNYV VLTdd-AVd VINJOAITVD dHL 40 [ YVAA Y04 NV IINIOM LAVIA "S00T T8 P “V'[ ‘Siae(q

HIVA OL SLONAOYd -XIANAddV

0l Jo 01 abed 1d0d3d TVNNNY G00Z LO3rodd AHNIH3IN HSIH



