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WORKPLAN FOR YEAR 1 OF THE FMP: FISH SAMPLING AND ANALYSIS
l. INTRODUCTION

This document presents a plan for sampling and analysis of fish for year 2 of the
Fish Mercury Project (FMP). The 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. Funding for the FMP is being provided by the California Bay-Delta
Authority.

Oversight for this project is provided by a Peer Review Panel and a Steering
Committee. 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. This Plan is being developed with
Steering Committee and Review Panel input. The Steering Committee has provided
input on sampling sites and species of interest.

The Fish Sampling and Analysis Plan for year 1 of the FMP (Davis et al. 2005)
provided detailed background on the sampling design, including explicit discussion of
how each element of the study addresses the goals and objectives established for the
Project. Most of the sampling design has not changed. The one element that has changed
significantly is the sampling of advisory development sites, where a new set of sites
primarily focused on the Sacramento River has been selected and plans for sampling
additional anadromous species (striped bass, white sturgeon, and American shad) have
been developed.

This document supplements the year 1 plan by describing changes to the sampling
design for each element of the Project.

1. GENERAL ASPECTS OF THE SAMPLING DESIGN

The sampling design for 2006 includes four different types of sampling sites
(index sites, intensive sites, restoration sites, and advisory development sites), in addition
to sampling of three anadromous species (striped bass, white sturgeon, and American
shad).

Analysis of Other Pollutants
While this project is focused on mercury, we recognize that sampling of other

contaminants in fish, especially trace organics, is needed for development of
comprehensive consumption advice. The project team is actively pursuing mechanisms
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for funding analysis of organics through coordination with other programs and
development of proposals. Currently, the following prospects for funding of organics
analysis are being pursued. Collectively, these funding sources could cover organics
analysis of FMP samples reasonably well. Additional opportunities for funding organics
analysis will be pursued as they arise.

Sacramento River Watershed Program (SRWP): Fish monitoring in this program has
been conducted annually since 1997 at varying levels of effort. A relatively large effort
is planned for 2006. Extensive sampling by the FMP in the Sacramento River watershed
in 2006 should free up a considerable amount of SRWP funds for analysis of organics in
samples from the Sacramento River watershed (further information on the coordination
of these programs is provided below).

Regional Monitoring Program (RMP): The RMP monitors chemical contamination of
fish in San Francisco Bay on a three year cycle. This Program samples anadromous
species like striped bass and white sturgeon. The RMP committees have approved
providing funds for analysis of organics in FMP striped bass and white sturgeon samples
— two species that are thought to spend a significant part of their lives in the Bay.

Striped Bass Stamp Fund: The Striped Bass Stamp Fund (SBSF) is a potential source of
funding for analysis of organics in striped bass. Striped bass sampling will be a major
emphasis of the FMP in 2006. A proposal has been submitted to the SBSF requesting
$30,000 for analysis or organics in FMP striped bass samples.

Bay-Delta Sport Fishing Enhancement Stamp Fund (BDSFES): The BDSFES is another
potential source of funding for organics analysis in FMP fish samples. These funds could
be used for analysis of samples from throughout the EMUs. A proposal has been
submitted to the BDSFES requesting $310,000 for analysis of organics in FMP samples.

Coordination with Other Programs

One of the goals of the project (#4) is to “coordinate with the major ongoing
science, management, and risk communication efforts to achieve efficiencies of scale and
scope.” In 2006 there are two other major fish mercury sampling efforts planned for the
Bay-Delta watershed — the Sacramento River Watershed Program and the Regional
Monitoring Program. The FMP is coordinating closely with these projects to ensure that
they collectively yield the maximum possible amount of information.

We are also coordinating with other types of mercury research projects. We are
coordinating with the USGS Marvin-DiPasquale and Stewart mercury process study
funded by CBDA through overlap at the Cosumnes River and Franks Tract, both to be
FMP Intensive sites. Biosentinel sampling will also be linked to CBDA-funded
USGS/USFWS bird mercury studies through direct overlap of collections in the north
San Pablo Bay region, with a more general linkage to wildlife prey concerns throughout
the watershed.
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I1l.  INDEX SITES
Sampling Design

Sampling at 11 index sites (Table 2, Figure 1) in 2006 will include only
biosentinels. Biosentinel sampling at index sites will occur during the early fall in all
three years of the project. Following the recommendation of the Review Panel, sport fish
sampling at index sites will not occur in 2006, but will occur again in 2007 at the same
six index sites sampled in 2005. Biosentinels are being sampled at five additional index
sites (for a total of 11 annually) along a downstream gradient moving westward beyond
the zone of bass-based sport fishing, to provide index data at and downstream of
extensive planned and potential restoration work in this region (Table 2, Figure 1). The
same index sites will be sampled in all three years of the Project. The rationale for the
sites selected was provided in the 2005 Sampling and Analysis Plan (Davis et al. 2005).
The same procedures described in Davis et al. (2005) for sampling and sample analysis at
these sites will be employed in 2006. An important new addition to the sampling plan,
based on first year data, is the seasonal sampling of one or more index sites, with
collections as described below for intensive site seasonal monitoring.

IV. INTENSIVE SITES
Sampling Design

Sampling at the 3 intensive sites (Table 2, Figure 1) in 2006 will include only
biosentinels. Biosentinel sampling at intensive sites for one of the primary target species
will occur up to 5 times per year in all three years of the project. In addition, during the
early fall collections of each year, up to 4 other biosentinel species will be collected for
analysis as individuals and up to 5 other species will be collected and analyzed as multi-
individual composites. The same intensive sites are being sampled in all three years of
the Project. Additionally at the intensive sites, seasonal collections will be made at 3-5
additional times per year, focusing on individual collections of the primary species, with
additional species typically processed as composites. The rationale for the sites selected
was provided in the 2005 Sampling and Analysis Plan (Davis et al. 2005). The same
procedures described in Davis et al. (2005) for sampling and sample analysis at these
sites will be employed in 2006.

V. RESTORATION AND REMEDIATION SITES
Sampling Design

Restoration and remediation site monitoring is being done primarily with
biosentinels. Biosentinel monitoring is being conducted in each year of the Project at

approximately 33 sites. Biosentinel collections will be supplemented with sport fish
sampling at 9 restoration sites (Table 1) during the course of this project, with 3 sites to
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be sampled in 2006 (Table 1). At sites where restoration or remediation occur during the
course of the FMP, upstream and downstream areas will both be sampled. At sites being
monitored in anticipation of future restoration, only downstream areas will be sampled.
The same restoration sites are being sampled in all three years of the Project. The
rationale for the sites selected was provided in the 2005 Sampling and Analysis Plan
(Davis et al. 2005). The same procedures described in Davis et al. (2005) for sampling
and sample analysis at these sites will be employed in 2006. An important new addition
to the sampling plan, based on first year data, is the seasonal sampling of several key
restoration sites, with collections as described above for intensive site seasonal
monitoring.

V1. ADVISORY DEVELOPMENT SITES

This is the one element of the monitoring that changes significantly from year to
year, with a shifting geographic focus. The goals and objectives of advisory development
site sampling remain the same as last year (Davis et al. 2005).

Sampling Design

Sampling at multiple advisory development “sites” is occurring in each year of
the Project (Table 1). The focus of sampling to develop advisories is to sample fish from
individual water bodies at locations and in adequate numbers to characterize the
concentration of mercury in a variety of fish species in the water body. The number of
collections and mercury analyses allocated to about thirty advisory development sites will
be totaled and spread across rivers, creeks, and reservoirs/lakes to provide adequate
sampling where needed in order to develop advice based on sufficient sample sizes. Sites
for 2006 are shown in Table 5. In general, a different set of sites is being visited each
year. Only sport fish (not biosentinels) will be sampled at these sites. We are expected
to sample at 35 sites in 2006.

In 2005, sampling focused on the Delta (south of and including the San Joaquin
River), the San Joaquin River between Millerton Reservoir and the Delta, the eastside
Delta tributaries (the Cosumnes and Mokelumne Rivers), and the Feather River. These
areas were selected to complement the development of advisories for these waterbodies
by filling data gaps. Sampling in 2006 will be focused in the Sacramento River
watershed from the northern Delta up to and including Shasta Lake (Table 5). Several
other lakes and reservoirs in the Sacramento River watershed will also be sampled.

Sampling sites and target species for advisory development sites were selected by
OEHHA to fill information gaps related to advisory development for the regions being
sampled. OEHHA took into account information on fishing activity obtained by DHS-
EHIB through the Steering Committee, the LSAG, site surveys, focus groups, and other
data gathering efforts. OEHHA will provide precise instructions on the desired sites and
the targets for each sampling location. Active communication between the sampling
crew and OEHHA and the project manager will ensure that the appropriate sites and
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species are sampled. Maps and species lists will be agreed upon prior to sampling. As
sampling proceeds, a report of the catch at each site will be provided to OEHHA and the
project manager on a weekly basis. OEHHA and the project manager will review the
catch and identify high priority gaps to be filled through followup sampling (i.e., repeat
visits to specific sites).

Site Selection

Advisory development sites were identified through articulation of data needs for
advisories by OEHHA and through stakeholder input on popular fishing areas and
species. Five criteria were used to develop a quantitative scheme for ranking each site: 1)
data gaps in species sampled; 2) triangulation 2) fishing pressure (FP); 3) number of
sources of information; and 4) presence of shore-based fishing (Table 4, Appendix 1).
These criteria are slightly different from those used in 2005A summary of the rankings is
provided in Table 5.

Data Gaps in Species

Existing data for mercury and organics for each site were compiled and reviewed
by OEHHA. The primary sources of data, as mentioned above in the discussion of index
sites, are the CALFED Mercury Project (Davis et al. 2003), the 1998 Delta Fish study
(Davis et al. 2000), the Toxic Substances Monitoring Program (Rasmussen and Blethrow
1990), and the Sacramento River Watershed Program (Larry Walker and Associates
2001). For some sites, very specific gaps exist that will be specifically addressed in the
sampling. Precise site-specific guidance will be provided to the sampling crew in these
cases.

Triangulation

Triangulation was used to score fishing pressure when sites were identified by
multiple sources but without a designation of "high, medium, or low fishing pressure.”
When two sources named a potential sampling site, it was scored 0.5; when three or more
sources identified the same potential sampling site, it was scored as 1.0.

Fishing Pressure

The fishing activity information used to develop this draft sampling plan was
obtained from Steering Committee members, published information from fishing guides
(Stienstra 2001, Fishsniffer.com), information from California Department of Fish and
Game wardens and creel surveys, the Local Stakeholder Advisory Group (LSAG), and
information gathered by DHS. Detailed information was obtained from several of these
sources.

Number of Sources of Information
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Sites with multiple sources of information indicating significant fishing activity
received a higher ranking. One point was awarded for each fishingperson source,
including a) DHS focus group, site visit (tour), or angler survey; b) tribal stakeholder. In
addition, increased effort to include fishing areas important to the Native American
community was made, subsequently sites provided by Native American representatives
were weighted more heavily (sites were given an additional score of 1 if the site was an
important fishing area for Native Americans).

Shore-based Fishing

The presence of shore-based fishing was considered a priority, and one point
awarded for these sites.

As a result of all of these considerations, the preliminary list of advisory
development sites shown in listed in Table 5 have been selected for sampling in 2006.
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Sport Fish Sampling at Advisory Development Sites

Sport fish sampling at advisory development sites will generally occur once per
site. Samples will be collected during the summer and early fall.

Species to sample at advisory development sites will vary according to which
species are most common at a particular location, which are the most important species to
stakeholders, and which species are lacking sufficient data for advisory development.
Depending on these criteria, various species will be primary and secondary targets at
given locations, and primary target species may differ from those identified at other sites.
All samples of each species will be analyzed as individuals for mercury. Specific data
gaps, as indicated in the site selection matrix (Appendix 1), will be filled by targeting
particular species at particular locations. Detailed, site-specific guidance will be
followed for each advisory development site. The complete list of target species from
which priority species will be the same as last year (Table 11 in Davis et al. 2005).
Target size ranges and minimum sizes will also be the same as last year (Table 12 in
Davis et al. 2005).

For primary target species we will vary at each site, spanning a broad range of
sizes, with the goal of establishing a regression between mercury and length at each
location to provide a strong basis for statistical comparisons (Table 5). Multiple sites, or
more species and numbers, may be sampled per water body to obtain a representative
sample and geographic coverage for species in a water body. For the primary target and
secondary species, the sampling crew will stay on site until the targets are obtained.
Muscle tissue from primary target species will be analyzed individually for mercury. If
funding for organic chemical analysis is found, composite samples comprised of 5 fish in
a target size range will be analyzed following USEPA (2000) guidance. In the
composites, the smallest fish will be at least 75% the size of the largest fish, as prescribed
by USEPA (2000). Secondary target species will be collected to the extent possible with
a reasonable sampling effort.

Other popular species collected in adequate numbers as bycatch with the effort
expended on primary and secondary targets will also be retained and analyzed. These
samples will be analyzed as individuals following the same protocols as for the primary
and secondary targets and after discussion of appropriate species. Obtaining the primary
and secondary targets will require a considerable sampling effort at each site, so all of the
species that are out there in reasonable abundance and effectively collected using an e-
boat will be sampled.

Many species will be processed and archived for potential organics analysis,
including high lipid species (catfish, trout, salmon, sucker, carp) and low mercury species
(bluegill and redear).
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V1.  SALMONID AND ANADROMOUS SPECIES SAMPLING

Sampling Design

The anadromous species to be sampled in Year 2 of the FMP (2006-2007) are
shad, white sturgeon, and striped bass. These species are broadly distributed in water
bodies in the Sacramento-San Joaquin-Delta and will be sampled in stretches of water
bodies and seasons when angling activity is high. Shad will be sampled in the spring and
early summer (May-June) of 2006 (Table 8). Sturgeon will be sampled in the fall (2006)
and possibly the spring (2007) to collect enough samples (Table 7). Striped bass will be
sampled in throughout the 2006 sampling season and in the spring of 2007 (Table 6).
Striped bass will be collected as secondary/by-catch species from all sites during the
sampling season and also at specific locations in the fall of 2006 and spring 2007 where
they are present year-round and there is higher constant fishing pressure. Otoliths will be
removed and preserved following collection. If possible, salinity and isotope analyses
(carbon and/or strontium) will be performed on preserved otoliths to determine the
relative proportion of their life histories that individuals spend in different parts of the
estuary (i.e., the San Francisco Bay area, the Delta, rivers, or the ocean). This
information will be used to test whether striped bass that spend more of their life history
in one part of the estuary (e.g., the ocean, Bay area, Delta, or rivers) accumulate more
mercury or other contaminants. Target sizes and compositing procedures are outlined in
Table 9.



Table 1.

Sampling design for sport fish sampling. Numbers of each type of site or anadromous species to be sampled in each

biosentinels only.

year of the project. 24 restoration/remediation sites, in addition to the 9 indicated below, will be sampled for

Year | Index | Intensive | Restoration/ Advisory Chinook | Steelhead | Rainbow | Striped | Sturgeon | American
Sites Sites Remediation | Development | Salmon Trout Bass Shad
Sites Sites
2005 6 3 4 30 35 fish 30 fish 50 fish
2006 3 30 100 15 fish 25 fish
fish
2007 6 3 2 30




Table 2.

Preliminary list of biosentinel sampling sites for 2006.

Site Code

Site Names. Descriptions GPS Site Coordinates
(North) (West)

Sites in San Joaguin and East Side Drainages, Listed Generally Upstream to Downstream

S5J165

SALTSL

MUDSL

MERIADT

MEER2BDT

MER3HSP

TUOILGR

TUO2GEER

TUO3SHI

SIVER

MRIND

cos

San Joaguin River at Hwy 165 37° 1710 120° 51110
Most upstream praject site on San Joaguin; above Salt and Mud Sloughs

Salt Slough at Hwy 165 3714770 120° 51.010°

Draining San Luis Wildlife Area, secondary source of elevated aqueous MeHg

Mud Slough at Hwy 140 37° 17490 120° 56.650'
Draining Kesterson Wildlife Area, primary source of elevated agueous MeHg

Merced River Above Tailings 37°31.048 120° 22 601"
Near upstream exrent of mining tailings and salmon restoration; above Merced Rive

Merced River Below Tailings 37°28.18% 120° 30779
Downstream end of salmon restoration zane below mine tailings; app. 1 km below E

Merced R. at Hatfield St. Park 37° 21467 120° 57.5354'
Downstream Merced River, near confluence with San Joaquin River

Tuolumne R. at La Grange Rud. 37° 3999y 120° 27 803
Upstream of historic gold mining dredge tailings and salmon habitat restoration zor

Tuolumne River at Geer Ru. 37°37.052 120° 50.79¢6'
Downstream end of mining tailings and salmon restoration zone

Tuolumne River at Shiloh Rd. 37° 36170 121° 08.070

Downstream Tuolumne River, near confluence with San Joaguin River

San Joaguin at Vernalis (Index) 37° 38470 121°13.720
San Joaguin Index below all above inputs and just prior to entering the Delta

Middle R. at Bullfrog (Index) 37°56.142 121°31.675'
Representative of the southern part of the Central Delta, likely a_function of filtered
Sacramento River water more than San Joaguin, due ro water convevance patterns

Cosumnes River (Intensive) 38° 15.25% 121° 25291
Adjacent to seasonal floodplain and Nature Conservancy reserve and restoration re,
documented zone of highly elevated MeHg exposure and bioaccumulation




Table 2. Continued.
Site Code Site Names, Descriptions GPS Site Coordinates
(North) (West)
DHSL Dead Horse S1 (MWW Tract) 38°13.970 121° 29748
At base of McCormack-Williamson Tract, planned for extensive seasonal floodplain
wetland restoration in which seasonal flows from the Cosumnes River may play a ro
SJIPOT San Joaguin at Potato S1 (Index) 38° 05324 121° 34 651"
San Joaguin Index along lower main channel, linking to Sac. River confluence and 1
FRTR Frank$ Tract (Intensive) 38°0335% 121° 36 836"
Extensive flooded tract in Central Delta; overlap with USGS project; slated for poss
mgmt and restoration alterations; zone of aquatic weed beds and relatively clear wa
BIGB Big Break (Index) 38° 00890 121° 41 523"
Embayment off lowest reach of San Joaguin River; proposed water mgmt alterations
to planned Dutch Slough extensive wetland restoration and downstream of Marsh C
Mt Diabla Mercury Mine; aguatic weed beds and relatively clear water
DUTCH Emerson Slough (for Dutch S1) 38200226 121° 40.683"
A central channel in planned extensive Duttch Slough wetland restoration
MCE4BB Marsh Creek at Big Break 38° 00439 1217 41 469

App. I km upstream af confluence with Big Break, adjacent to planned Dutch Slougi
restoration and directly downstream of Mt Diablo Mercurv Mine (remediation rarge

Sites in the Sacramento River Drainage, Listed Generally Upstream to Downstream

CLCKI1CCBR Clear Creek at Clear Ck. Bridge 40° 29,642 122° 20 811"

CLCK2273

SACHC

Near Redding and Lake Shasta off upper Sacramento River;
above primary zene of historic mming tailings and ongoing floodplain salmon restor

Clear Creek at Hwy 23 40° 30340 122° 23 570
Downstream of historic mining tailings and ongoing floodplain salmon restoration z

Sac. River at Hamilton City 39° 44 989" 121° 59 681"
Sacramento River berween Lake Shasta and downstream Delta in meandering, relat;
section; downstream af planned CBDA restoration zone of river




Table 2. Continued.

Site Code Site Names, Descriptions GPS Site Coordinates
(North) (West)
CCRUM Cache Creek at Rumsey 38° 33411 122° 14.308"

Relative index site for Cache Creek, documented major loading source for total mer
site located downstream of all major point sources. Likely remediation targeis upstr

SAC44 Sac. River at RM 44 (Index) 38° 25915 121° 31919
Sacramento River Index prior to entry to Delta proper, below Sacramento wastewan
discharge and Sierra Gold mining rivers Feather, Yuba, Bear, and American

MINSL Miner Slough (for Prospect Is.)
Adjacent to planned Prospect Island restoration; Sacramento River water channel,

YBEWAYE1  &lo Bypass WA E. Pond El 387 31.830 121° 35390
WA = Wildlife Avea region of extensive wetland restoration; permanent pond at east
Bypass south of Hwy 80; mixed flooded tules, submerged weed habitat, semi-clear w

YBWACP blo Bypass WA Central Pond 387 31.506 121° 36.191
Long-astablishaed permanent pond located midway between E and W edges af YBWA
restoration region; contrasts with YBI: exposad, open muddy water, relatively unifo

YBWATD Toe Drain at &lo Bypass WA 38°31.50¢ 121° 36.191

Primary Byvpass site, just off main circulation canal on and off extensive restoration

YBWATDS  Toe Drain South of Lishon 38°31.506 121° 36.191"
App. 1 km south of Lisbon passive tidal weir toward N Delra sites; downstream of Yl
during winter flood flows but source of reverse and mixed flows during summer

NDLHC Little Holland Tract Central 38°18.812 121° 39 669
Naturally breached tract at E base of Yolo Bypass; largely muddy, open water
flats; some natural revegetation in center and N portions

NDLIN Liberty Island North Marsh 38°19.355 121° 40.827
Naturally breached tract at W base of Yolo Bypass; extensive natural revegeration ir
this site situared deep within marsh region, contrasting with muddy, open water flats

NDLIC Liberty Island Central 387 16.812 121° 40.852'
Naturally breached tract at W base af Yolo Bypass; this site situated in muddy, open
fats af central and south portion, contrasting with north area vegetated marsh.

NDPRSL Prospect Slough (Intensive) 38° 15108 121° 40375

Relative integrative site with mixing from Yolo Bypass, Toe Drain, and N Delta floac




Table 2. Continued.

Site Code Site Names, Descriptions GPS Site Coordinates
(North) (West)
SACRIO Sac. River at Rio Vista (Index) 38°08.021" 121741217

Sacramento River Index downstream of N Delta region, prior to confluence with San

West Delta and Suisun Marsh Region Sites

SHERM Lower Sherman Island (Index) 38° 03282 121° 47 635
Large naturally breached flooded tracr at Sacramenro-San Joaguin confluence

HONK Back Honker Bay (Index) 38° 04674 1217 54 466"

Next index site downstream of Sacramento-San Joaguin confluence, increasing salin

GRIZNE Griky Bay NE (Index) 38° 07854 121° 59.690'
Index along northeast portion of large apen water embayment at west extent of Deltc

SUIMSE Maontemma Slough East 38% 04870 121% 53.092

Upstream end of Montezuma Slough, app. 1 km above tidal salinity gates

SUIMSW Montemma Slough West 38° 10250 122° 02 102
Downstream end of Montezuma Slough, below numerous seasonally flooded
Suisun Marsh tracts, app. 5 kan prior to confluence with Grizzh Bay

SUISLN Suisun Slough North 38°13.074 1227 01 801
A primary Suisun Marsh Channel, back end, exposed to flows off seasonally flooded

SUISPBR Back Spring Branch 38°1227T 122°01.691"
Deep, back end of long, convelured, small, tule lined slough in natural region af Suis

SUISLS Suisun Slough South 38°00.013 122° 04280

Lower portion of Suisun Slough, approaching confluence with Grizzly Bay

SUIBSW Suisun Bay SW (Index) 38° 02 904 122° 04 796"
Index along southwest portion of large open water embayment ar west extent af Suisi
Napa Marsh Region Sites

NAPNAP Napa River at Napa 38° 17407 122 16.905'

Most upstream Napa River site, near Hwy 121 in city of Napa, above all major resto
P I T 1% i




Table 2. Continued.

Site Code Site Names, Descriptions GPS Site Coordinates
(North) (West)
NAP29 Napa River Hwy 2% etlands 38°15.12¢° 122° 17.64T
App. I km upstream of Hwy 129, immediately below large mudflat restoration
NAPGLP Napa R. at Good Luck Paoint 387 11.049 122° 18230
Napa River cenrmral site, adjacent to major planned and in-process wetland restorari
NAPAMC American Canyon Wetlands 38°10.21¢ 122° 16515
Large CBDA restoration region on E side of Napa River, across from large DFG re
NAPP2A Napa Marsh Pond 24 38°0927% 122°19.371°
One of the many west side former salt ponds; naturally breached in mid 1990s;
now naturally revegatared throeughout.
NAPP3 Napa Marsh Pond 3 387 08.197 1222 17.062
Another west side former sali pond, vandal breached in 2002; little revegetation yet.
NAPCHSL Napa Marsh mid China Slough 387 10.02¢ 122218737
Central, primary slough deep within salt pond restoration zone, berween Fonds 2, 4,
NAP3T Napa River at Hwy 3 38°06.73% 122°16.712°
Most downstream Napa River site, at Vallejo approaching Carguinez Strait,
south of all major restoration areas
NAPSLW Napa Slough West 38°09.539% 122222724
Slough draining western extent of Napa Marsh, linking io San Pablo Bay
SPEIND San Pablo Bay (Index) 38°07.722 122° 21 469"

North San Pablo Bay Index, adjacent to Napa Marsh former salt ponds; open water

Petaluma River Sites

PET37

PETBISL

Petaluma R. at Highway 3 38° 06.89% 122° 30264
Downstream Petaluma River near confluence with San Pablo Bay

Black John SI. (Petaluma R.) 38° 08.294 122° 32593
Back end af slough off Petaluma River in planned restoration region




Table 3.  Design of biosentinel sampling. A) Estimated numbers of each type of site to be sampled in each year of the project.

B) Planned species and compositing scheme for each type of sampling site.

A)
Year Index Intensive Restoration and
Sites Sites Remediation Sites
2005 11 3 App. 30
2006 11 3 App. 30
2007 11 3 App 30
B)
Type of Site Primary Targets Secondary Targets
(up to 30 individ. (multi-individual. composites)
analyses/sample)
Index

Sites  SPATIAL/INTERAN.

SEASONAL

11 sites x 1 taxon

2-7 sites x 3-5 dates x 1 taxon

11 sites x 1-5 taxa x 1-5 comps

2-? sites x 3-5 dates x other taxa comps

Intensive

Sites  SPATIAL/INTERAN.

SEASONAL

3 sites x 1 taxon
3 sites x 1 date x 1-5 other taxa

3 sites x 3-5 dates x 1 taxon

3 sites x 1-5 taxa x 1-5 comps
3 sites x 1 date x other taxa comps

3 sites x 3-5 dates x other taxa comps

Restoration

Remediation
Sites

and SPATIAL/INTERAN.

SEASONAL

App. 30 sites x 1 taxon

3-? sites x 3-5 dates x 1 taxon

App. 30 sites x 1-5 taxa x 1-5 comps

3-? sites x 3-5 dates x other taxa comps




Table 4. Criteria and scoring system developed to rank Advisory Development sites for 2005 and 2006. Table shows 2005 criteria
and rationale for changes in 2006 criteria

= =
8 5 & = - H E
® = T o F = o5& e H ] ]
a -— -]
5 E - £ s £ sSE2c A - - E £
o E = EE = 5ES Fd g8 2 £ - ® B E g
= g B E =253 = £EESE g &3 g g = E
= Bsol e F B g e EE &2 253 ] E
© BB ERT z 8 o £ Fw 2 n 5 n 2282 H 23 s T = = =
o DEFERE ] E 3 =8 F 2 ES 2525 £ 1= SES S
o = -0 =3 o =
g EZERE 2z 22 Bzl g iz - £5 235 Est i e
ERN w2 25 E
& 0f oo w (= i & 2 w o o o e 8o ZE W J2F =] =1
Secaring high = 3, mederate = 2, [yes=2 nfo from slakehokier = yes=1 yes=1 yen=1 yourl | ecolugcal manageren!  |yes=1 yes=] Cursrdored such as cunsalered
ow =1 3; info from Stienatra or| unts=2, geoscapes! ‘when nocd organics or

nfo from DFG or DHS =

handier com s 2,

I whrify "CleANIGOOE"
siles or species

1} can be pummec
Comments on 2005 |One of man criera  |One &1 mam crand Gaca for inal T of mam erdprin CoASEerea Bul A0l Las | CANAAIATAS bUT NGt used |CANRMARA hut A0t USAa | LAASEENDA Bul AGT ARG | COnA@ArSS Bl nel UaRG |Hal LS6d M Al SEanng | NOt USAd becauss danT
Criteria used for final rankings. |rankings used for foal rankings in sl scores because [0 fnal scores, Also, not [in final scoces because [l because [ becsuse [but for have sccess to info
mconsistent amourd of |8 valuable crieron as amunt gf amgunt of ampunt 9! |drecicns on where lo

formatun on fishing
actvey was imtea 0
700; acores ware

based primardy on the

Info nemong ades. Abe,
net A vAkinbis crienan
o3 most stes meet

mest stes nclude of least
[wrgamautn bass, which
s expecied to by

o ameng stea. Al
mat & vANABIE crtenan

Info among sdes. Ala,
net A walinbie criarian
a3 most stey meet

info amang akea. Alse,
n6t A vALAbls crisnon
as mosd sies meel

Bowrce and ther crteria retativesy high in mercury. crtaria. creera
rammenty
m o H
£ st % . £ L2 .
T S wn ey 8 ok &35 &£
o 2935 28 Z2ER z2 Z e
g Ep= =1 EEnm E5 ==
5 R & s s » ST B
o [ =L o w [~ T - o~ oW
Scoring Nodnta s Mostof  |Used to dshne patental sdes AnG 0 |Oae pont for (#Ach)  [VH = Wery High (pér |05 » At mantioned by 2 | Taken o account when |at conadersa an Conmdered when Hii - sapected mat AIZO0E stes. ate wENn |One pont for shons= | Nat used n 2006 i i,
Epotiant speces seiect regions for samping (see Fshingpersen scurce, |DHS contacts) =2, H = [scurces, 1= ste Wenitying primaty targel [impurtent crilerion wil nclude crieria, |based fighing acvess
nesded = 24 few  |comment beiow) but not scores ncudng a) DHS focus |Hign (per DHS mentoned by thres or  |Epecies bUt notscored.  |because objectve m o [for cobecting frout oecies sutatle for most stes are winin
speeies mepandta  |numenealy group, afe vad (tour), [eontnets)s 1 mare asuress Antermnn whieh apacies AnnEmg organics managament unts
complets = 1 or angler survay; b} 8t given kocabons are
trizal stakehokler (e, high and low in mercury.
per Bline Quaiut
sherri Harrs, Wike
despan)
Comments on 2006 (Dacs gaos dentified aa (i 2005, JEHHA densfisd major Becsuse of the weath Trianguiason wi
Criterin “Nigh, medism and  |regona e the Sacramentn Aver 0 |af itarmates on I 2008 15 4eare ates

low” i 2005 were
speifid as “ro dals,
Imporiant species
masng, and a few

the order of 10.20 mis representative
sieiches, tating nbe account speces
differences aiong the river. Historical
dath ware recanded far aach pdrvunl
sampling sie. bul in the end, sies in

fishing activily
(pressure) n 2008,

aeveral criena were
beoken cut, L& ponts
for FP, suurce,

Bach regicn were comgined nto one
samging ade Finnl ssiechana on the
Sacramente River were made to fill in
regunsl dala gaps. Fnal selecinns
Qmgn gestinct 3icughs, cresis. ehc
wade made afier dmcussion and by
consensus with DFG, DHS, and SFEL

that were Fequently
e by sorces as
roonant fahing 3tes bat
were not dentifed as

“high, medum, or lbw.”




Table 5. 2006 FMP advisory sampling sites and primary/secondary target fish species.

Updated July 28, 2006

N . Site Code , . Secondary Target
# [Fishing Sites Primary Target Species Species
1 [Sac River/West Sacramento WSAC CAR *
2 |Sacramento River nr Verona [SRVER CCF, SPM *
3 Sacramento River/Knights |[SRKNI LMB, CF .
Landing
4 ISacramento River nr Tisdale [~ 11> No “priority” species but collect CCF, *
whatever is available from 2°
Sacramento River nr SRHAM .
5 Hamilton (Scotty’s) RBT HRH,
Sacramento River at Bend |[SRBND .
6 Bridge near Red Bluff SPM, CF, RBT
Sacramento River nr SRDES
! Deschutes Rd RBT
8 |Georgiana Slough GEORS CF, BB, CRP, BG ST, SB
9 [Snodgrass Slough SNODS CF, BB, BG, CRP, CAR
10 |Steamboat Slough STMSL LMB, SMB, CF, CAR, CRP
11 |Sutter Bypass SUTBY As available
12 |Clear Creek CCRES LMB, RBT, SPM, CAR, BG
13- . WHLBR
14 Whiskeytown Lake WHLCC KOK, RBT, BG BB, other trout
15 |Napa River" NRNAP BG, BRB, SPM* ST, SB, CS, SH
16 Hat Creek @Baum HATCR BT, RBT
17 Baum Lake BAUM BT, RBT
11% Bullards Bar Reservoir BULLB CAR, SMB, KOK
20 Butte Creek BUTTE CAR, BB, BG
21 Cross Canal CRCAN SPM, RSF, BB CCF
22 Deer Creek nr Lassen DRCRL Trout
23-| .. : IVRES
Y Indian Valley Reservoir LMB, CCF, trout, KOK, CRP
2256' Lake Almanor LALMA BT, SMB RBT
27 |Lake Britton LBRITT Trout, SMB, CCF
o8- SLMCC
30 Shasta Lake SLSAR RBT, BG, CAR BB, CS
SHLMA
?é%z Stony Gorge Reservoir STONY CCF, CRP As available
%5; East Park Reservoir EPRES LMB, CCF, SF, CAR, CRP
35 |Bucks Lake BUCKS RBT, BT

* The following species were identified for the Sacramento River as a whole, and therefore should be
considered collectable as secondary and/or by-catch species when not named in the primary target

! Potential Sites = 1st St. south to Brazos Bridge, 3rd St. Bridge to Vallejo, Riverpark by yacht club, MI
Bridge by Vallejo, Cutting Wharf, from 3rd St. to Carquinez north, from Vallejo to Sea Scout Base
2 Do we want to target freshwater species?




species column: black bass, trout, sturgeon, catfish, bullhead, bluegill, crappie, Sacramento pikeminnow,
striped bass, salmon (Sept).



ecies® Codes and Samples Sizes

Code Species Common Name Target N

BB Black bass 12, at least 9 of legal size
LMB Largemouth bass 12, at least 9 of legal size
SMB Smallmouth bass 12, at least 9 of legal size
SPB Spotted bass 12, at least 9 of legal size
CF Catfish At least 10

CCF Channel catfish At least 10

BRB Brown bullhead At least 10

RSF Redear sunfish At least 10

BG Bluegill At least 10

CRP Crappie At least 10

CAR Carp At least 10

ST Sturgeon As available

CS Chinook salmon As available

BT Brown trout 9-12

RBT Rainbow trout 9-12

SPM Sacramento pikeminnow 9

KOK Kokanee 9-12

HRH Hardhead 9

SH Steelhead As available

SF Sunfish At least 10

3 OEHHA’s minimum size criteria same as 2005




Table 6.

Sampling and analysis plan for striped bass, CBDA Year 2 FMP. SRWP$ = Sacramento River Watershed Program,
BDES$ = Bay-Delta Sport Fishing Enhancement Stamp, RMP$ = San Francisco Bay Regional Monitoring Program, SBF$ = Striped

Bass Fund
Species Waterbody Num_ber Mercul_'y Organ_lci Comments
of fish analysis | analysis
mﬁ::]'plzeozgezafﬁr?ii Based on DFG creel survey
g piing info and experts, DHS and
season as secondary
stakeholder surveys.
. /by-catch, some fall ) .
Striped . Run as Run as Sampling to be coordinated
2006 and spring 2007. 100 oo ) i )
bass individuals | composites | with RMP in 2006 and
Good areas based on . 1
) DFG Striped Bass Survey
angling pressure and . ;
ST in spring 2007. Sources
bass distribution are . .
listed for each site.
shown.
Year round areas: Composite’
Organics Sample in fall 2006 and | 5 per site 5 per site P
: . 3-5
Funding spring 2007. 50 total per season | perseason | . . .
: . individuals
fish from 5 sites.
Brannon Island/Rio®
RMP$ Vista (RM 12-14) DFG MH, EQ, DHS
American R below
SRWPS Nimbus (near hatchery) DFG MH
SRWPS 9K()r‘)hghts Landing (RM DFG, MH, EQ, DHS
Sample same 2 of the 3
sites below in fall 2006
and spring 2007.
SBF$ Franks Tract’ DFG MH
Or
SBF$ Mildred Island (south)° DFG MH
Or
SBES Antioch to Middle DEG MH

River®

1 = Coordinate sampling in spring with the Striped Bass Survey in 2007.




2 = Composites for organics will be made from fish with similar otolith life-history patterns (e.g., fish that spent more time in rivers
will be composited together).

3 = Coordinate sampling in the fall with the Rio Vista Derby in October.

4 = 2006 sample sites for other species.

5 = Index site, sampled in 2005 and 2007.

6 = Area sampled for other species in 2005.



Secondary/by-catch
collections: Collect striped bass

Based on DFG creel survey info
and experts, DHS and stakeholder
surveys. Sampling to be

i as available during 2006 collections. itag?
g;gginr:cs A list of known ﬁi’hing sites is given | As available As available goga(;?\l/tfdsu;z coordinated with RMP in 2006 and
9 below but striped bass from any DFG Striped Bass Survey” in
collection site can be used”. spring 2007. Sources listed for
Collect 50 fish total. each site.
SBF$ Ryer Island® DFG MH, DHS
SBF$ Grand Island® DFG MH, DHS
SBF$ Cache Slough® DFG MH, DHS
SBF$ Prospect Slough® DFG MH, DHS
SBFS (;(;a)arglana Slough (near RM EQ
Steamboat Slough, Snodgrass
BDES$ Slough/nr Delta Meadows, DFG MH, DHS
RM 22-32 (above Rio Vista)”
RM 44/
SRWPS Clarksburg/Courtland DFG MH, DHS
SRWP$ Freeport (RM 47)° DFG MH, DHS
Garcia Bend
SRWP$ (RM 50)° DFG MH, DHS
SRWP$ Isleton/SR (RM 18) EQ, DHS
SBF$ Delta Cross Channel EQ
SBF$ Miner Slough DHS
SRWP$ Hood (RM 38) EQ, DHS
RM 47-60 (Freeport to
SRWP$ Discovery Park) ® DHS
Veterans Bridge I-5
SRWP$ overcrossing (RM 70)® EQ
Red Bluff, North San Slough
SRWP$ Riffles EQ
SRWP$ SR at Bend Bridge (RM 254)* EQ
SBF$ Ward Landing” DHS
SBF$ Glenn-Princeton DHS
SRWP$ Feather River Stienstra, DHS

2 = Composites for organics will be made from fish with similar otolith life-history patterns (e.g., fish that spent more time in rivers
will be composited together).




4 = 2006 sample sites for other species.
6 = all between Deep Water Channel and Sacramento River.
7 = some by-catch from spring 2006 collections may be used as needed.

8 = Sampling at these Sacramento River sites can be coordinated with Miller Park (Anderson Pacific) Derby in May if more striped
bass are needed.

*Qrganics (especially PCBs) should be run on 20 composites of 3-5 fish. As noted above the composites will be made from fish with
similar otolith life-history patterns (e.g., fish that spent more time in rivers will be composited together). The actual site or area of
collection is less important in making composites than the life-history pattern which represents potentially different exposures through
consumption of different prey from areas with more or less of a contaminant. In the event that otolith analyses cannot be run,
composites will be made using fish from the same or nearby sites.

SOURCES FOR SITES:

DFG MH = Mike Harris with Striped Bass Survey
EQ = Elaine Quitiquit survey

DHS = DHS surveys

KEY TO PROPOSED FUNDING SOURCES IN TABLES
SRWP$ = Sacramento River Watershed Program

BDES$ = Bay-Delta Sport Fishing Enhancement Stamp
RMP$ = San Francisco Bay Regional Monitoring Program
SBF$ = Striped Bass Fund






Table 7.

Sampling and analysis plan for white sturgeon, CBDA Year 2 FMP.

Number of

Mercury

Organics

Species Waterbody fish analysis analysis* Comments
Collect on the rivers and in About 15
Sturgeon conjunction with DFG fishery final # to b’e _ R_up as Run as Ba_lsed on DFG creel survey info and
surveys and or sturgeon determined individuals composites | Stienstra/Internet
derbies to be less destructive.
Organics
Funding
Sacramento River — Carquinez 10f 3-5 . .
RMPS Bridge to Rio Vista Bridge® > > individuals Highest # in creel survey.
RMPS$ or Sag:ramento Riv_er - Rio Vista _
Bridge to American River Much lower # in creel survey.
SRWP$
mouth
5 5 10f3-5 If these sites are not productive we
Or individuals could get more samples between the
Carquinez Bridge and Rio Vista.
RMP$ or Sacramento River to Red Per Stienstra
SRWP$ Bluff
N Much lower # in creel survey. If
San Joaquin River -- Mossdale 10f3-5 this site is not productive we could
RMP$ Crossing to confluence w/ 5 5 L
individuals get all samples from the Sacramento

Sacramento River

River sites.

1 = Try to coordinate collections with February derby and DFG sturgeon collections if any are on the rivers or in the Delta.
*Qrganics (especially PCBs) should be run on one or two composites of 3-5 fish from each of the sampling locations indicated.




Table 8. Sampling and analysis plan for American shad, CBDA Year 2 FMP.
Species Waterbody Num_ber of Mercu.ry Organ_mi Comments
fish analysis analysis
American Need to collect on the rivers. 25 in total Run as Run as Ba_lsed on DFG creel survey info and
Shad L : Stienstra/Internet
individuals composites
Organics
Funding
Feather River — Verona to Sunset
SRWP$ Pumps or to Yuba 10 10 2 of 3-5 Considered premier shad run;
City/Marysville (e.g, Shanghai individuals highest catch in May.
Bend)
American River — 1-80 Bridge to 20f3-5 : .
SRWP$ Hazel Ave Bridge 10 10 individuals Highest # in creel survey
Sacramento River — Hamilton
SRWP$ City to Red Bluff Diversion Dam 5 5 . 1 .Of. 35 Lower # in creel survey.
Or individuals

Colusa to Garcia Bend

*Qrganics (especially PCBs) should be run on one or two composites of 3-5 fish from each of the sampling locations indicated.




Table 9. Size criteria and processing instructions for additional target species in 2006. REMINDER THAT THE WHITE
STURGEON SIZE CRITERIA IS NOW 1168.4MM-1422.4AMM — NEED TO DECREASE UPPER BOUND

Species Sample Preparation Minimum Size (mm TL) | Process for Organics
Sturgeon Individual fish for Hg; composite for organics 1168-1829° X
Striped bass Individual fish for Hg; composite for organics 457 X
American shad 5 fish per composite 400 X
Splittail 5 fish per composite 180 X

* Target this legal size range as much as possible.
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