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WORKPLAN FOR YEAR 1 OF THE FMP: FISH SAMPLING AND ANALYSIS 
 
I. 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.     
 
 
II. 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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III. 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. 

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

 
Year Index 

Sites 
Intensive 

Sites 
Restoration/
Remediation 

Sites 

Advisory 
Development 

Sites 

Chinook 
Salmon 

Steelhead Rainbow 
Trout 

Striped 
Bass 

Sturgeon American 
Shad 

2005 6 3 4 30 35 fish 30 fish 50 fish    
2006   3 30    100 

fish 
15 fish 25 fish 

2007 6 3 2 30       
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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 

Sites 
Intensive 

Sites 
Restoration and 

Remediation Sites 
2005 

 
11 3 App. 30 

2006 
 

11 3 App. 30 

2007 
 

11 3 App 30 

 
B) 
Type of Site Primary Targets 

(up to 30 individ. 
analyses/sample) 
 

Secondary Targets 
(multi-individual. composites) 

Index  
Sites      SPATIAL/INTERAN. 
 
                             SEASONAL 

 
11 sites x 1 taxon 
 
2-? 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  
and        SPATIAL/INTERAN. 
Remediation                             
Sites                     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  
 
 

 
 

 
 
 
 
 
 
 
 



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

Updated July 28, 2006 
 

# Fishing Sites Site Code Primary Target Species Secondary Target 
Species 

1 Sac River/West Sacramento WSAC CAR * 
2 Sacramento River nr Verona  SRVER CCF, SPM * 

3 Sacramento River/Knights 
Landing 

SRKNI LMB, CF * 

4 Sacramento River nr Tisdale SRTIS 
 

No “priority” species but collect 
whatever is available from 2° CCF, * 

5 Sacramento River nr 
Hamilton (Scotty’s) 

SRHAM 
 RBT HRH, * 

6 Sacramento River at Bend 
Bridge near Red Bluff 

SRBND 
 SPM, CF, RBT * 

7 Sacramento River nr 
Deschutes Rd 

SRDES 
 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-
14 Whiskeytown Lake WHLBR 

WHLCC KOK, RBT, BG BB, other trout 

15 Napa River1 NRNAP BG, BRB, SPM2 ST, SB, CS, SH 
16 Hat Creek @Baum HATCR BT, RBT  
17 Baum Lake BAUM BT, RBT  
18-
19 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-
24 Indian Valley Reservoir IVRES 

 LMB, CCF, trout, KOK, CRP  

25-
26 Lake Almanor LALMA 

 BT, SMB RBT 

27 Lake Britton LBRITT Trout, SMB, CCF  

28-
30 Shasta Lake 

SLMCC 
SLSAR 
SHLMA 

RBT, BG, CAR BB, CS 

31-
32 Stony Gorge Reservoir STONY 

 CCF, CRP As available 

33-
34 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 

                                                 
1 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). 
 



Species3 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 Number 
of fish 

Mercury 
analysis 

Organics 
analysis* Comments 

Striped 
bass 

Multiple sites, some 
during 2006 sampling 
season as secondary 
/by-catch, some fall 
2006 and spring 2007.  
Good areas based on 
angling pressure and 
bass distribution are 
shown.  

100 Run as 
individuals 

Run as 
composites 

Based on DFG creel survey 
info and experts, DHS and 
stakeholder surveys.   
Sampling to be coordinated 
with RMP in 2006 and 
DFG Striped Bass Survey1 
in spring 2007.  Sources 
listed for each site.  

      

Organics 
Funding 

Year round areas: 
Sample in fall 2006 and 
spring 2007.  50 total 
fish from 5 sites. 

5 per site 
per season 

5 per site 
per season 

Composite2 
3-5 

individuals  
 

RMP$ Brannon Island/Rio3 
Vista (RM 12-14)    DFG MH, EQ, DHS 

SRWP$ American R below 
Nimbus (near hatchery)    DFG MH 

SRWP$ Knights Landing (RM 
90)4    DFG, MH, EQ, DHS 

      

 
Sample same 2 of the 3 
sites below in fall 2006 
and spring 2007. 

 
  

 

SBF$ Franks Tract5    DFG MH 
 Or     
SBF$ Mildred Island (south)6    DFG MH 
 Or     

SBF$ Antioch to Middle 
River6    DFG MH 

      
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. 
 



Organics 
Funding 

Secondary/by-catch 
collections: Collect striped bass 
as available during 2006 collections.  
A list of known fishing sites is given 
below but striped bass from any 
collection site can be used7.   
Collect 50 fish total.     

As available As available composites2 of 
3-5 individuals 

Based on DFG creel survey info 
and experts, DHS and stakeholder 
surveys.   Sampling to be 
coordinated with RMP in 2006 and 
DFG Striped Bass Survey1 in 
spring 2007.  Sources listed for 
each site. 

SBF$ Ryer Island6    DFG MH, DHS 
SBF$ Grand Island6    DFG MH, DHS 
SBF$ Cache Slough6    DFG MH, DHS 
SBF$ Prospect Slough6    DFG MH, DHS 

SBF$ Georgiana Slough (near RM 
20)4    EQ 

BDES$ 
Steamboat Slough, Snodgrass 
Slough/nr Delta Meadows, 
RM 22-32 (above Rio Vista)4 

 
  

DFG MH, DHS 

SRWP$ RM 44/ 
Clarksburg/Courtland    DFG MH, DHS 

SRWP$ Freeport (RM 47) 8    DFG MH, DHS 

SRWP$ Garcia Bend  
(RM 50) 8    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 

SRWP$ RM 47-60 (Freeport to 
Discovery Park) 8    DHS 

SRWP$ Veterans Bridge I-5 
overcrossing (RM 70) 8    EQ 

SRWP$ Red Bluff, North San Slough 
Riffles    EQ 

SRWP$ SR at Bend Bridge (RM 254) 4    EQ 
SBF$ Ward Landing4    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. 
 
 
*Organics (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.   
 
 
 
 

Species Waterbody Number of 
fish 

Mercury 
analysis 

Organics 
analysis* Comments 

Sturgeon 

Collect on the rivers and in 
conjunction with DFG fishery 
surveys and or sturgeon 
derbies to be less destructive.  

About 15, 
final # to be 
determined 

 
Run as 

individuals 

 
Run as 

composites 
Based on DFG creel survey info and 
Stienstra/Internet 

Organics 
Funding      

RMP$ Sacramento River – Carquinez 
Bridge to Rio Vista Bridge1  5 5 1 of 3-5 

individuals Highest # in creel survey. 

RMP$ or  
SRWP$ 

Sacramento River – Rio Vista 
Bridge to American River 
mouth  

Much lower # in creel survey. 

 Or 
If these sites are not productive we 
could get more samples between the 
Carquinez Bridge and Rio Vista. 

RMP$ or 
SRWP$ 

Sacramento River to Red 
Bluff 

5 5 1 of 3-5 
individuals 

Per Stienstra 

RMP$ 
San Joaquin River -- Mossdale 
Crossing to confluence w/ 
Sacramento River 

5 5 1 of 3-5 
individuals 

Much lower # in creel survey.  If 
this site is not productive we could 
get all samples from the Sacramento 
River sites.  

      
 
1 = Try to coordinate collections with February derby and DFG sturgeon collections if any are on the rivers or in the Delta.  
*Organics (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 Number of 
fish 

Mercury 
analysis 

Organics 
analysis* Comments 

American 
Shad Need to collect on the rivers.  25 in total 

 
Run as 

individuals 

 
Run as 

composites 

Based on DFG creel survey info and 
Stienstra/Internet 

Organics 
Funding      

SRWP$ 

Feather River – Verona to Sunset 
Pumps or to Yuba 
City/Marysville (e.g, Shanghai 
Bend) 

10  

 
10  

 
2 of 3-5 

individuals  
Considered premier shad run; 
highest catch in May. 

SRWP$ American River – I-80 Bridge to 
Hazel Ave Bridge 10 10 2 of 3-5 

individuals Highest # in creel survey 

SRWP$ 

Sacramento River – Hamilton 
City to Red Bluff Diversion Dam 
Or 
Colusa to Garcia Bend 

5 5 1 of 3-5 
individuals Lower # in creel survey. 

      
*Organics (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-1422.4MM – NEED TO DECREASE UPPER BOUND 

 

Species Sample Preparation Minimum Size (mm TL) Process for Organics 
Sturgeon Individual fish for Hg; composite for organics 1168-18294 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 

 
 
 

                                                 
4 Target this legal size range as much as possible. 


	WORKPLAN FOR YEAR 2 OF THE
	CALIFORNIA BAY-DELTA AUTHORITY

	I. INTRODUCTION
	II. GENERAL ASPECTS OF THE SAMPLING DESIGN
	Analysis of Other Pollutants
	Coordination with Other Programs
	III. INDEX SITES
	Sampling Design
	IV. INTENSIVE SITES
	Sampling Design
	V. RESTORATION AND REMEDIATION SITES
	Sampling Design
	VI. ADVISORY DEVELOPMENT SITES
	This is the one element of the monitoring that changes signi
	Sampling Design
	Data Gaps in Species
	Triangulation
	Fishing Pressure
	Number of Sources of Information
	Shore-based Fishing

	VI. SALMONID AND ANADROMOUS SPECIES SAMPLING
	Sampling Design
	Fish Sampling Workplan 2006 Tables 28June2006_final.pdf
	Species
	Waterbody
	Number of fish
	Mercury analysis
	Organics analysis*
	Comments
	Striped bass
	Multiple sites, some during 2006 sampling season as secondar
	100
	Run as individuals
	Run as composites
	Based on DFG creel survey info and experts, DHS and stakehol
	Organics Funding
	Year round areas:
	RMP$
	Brannon Island/Rio3 Vista (RM 12-14)
	SRWP$
	American R below Nimbus (near hatchery)
	SRWP$
	Knights Landing (RM 90)4
	Sample same 2 of the 3 sites below in fall 2006 and spring 2
	SBF$
	Franks Tract5
	Or
	SBF$
	Mildred Island (south)6
	Or
	SBF$
	Antioch to Middle River6
	Organics Funding
	Secondary/by-catch collections: Collect striped bass as avai
	SBF$
	Ryer Island6
	SBF$
	Grand Island6
	SBF$
	Cache Slough6
	SBF$
	Prospect Slough6
	SBF$
	Georgiana Slough (near RM 20)4
	BDES$
	Steamboat Slough, Snodgrass Slough/nr Delta Meadows, RM 22-3
	SRWP$
	RM 44/
	Clarksburg/Courtland
	SRWP$
	Freeport (RM 47) 8
	SRWP$
	Garcia Bend
	(RM 50) 8
	SRWP$
	Isleton/SR (RM 18)
	SBF$
	Delta Cross Channel
	SBF$
	Miner Slough
	SRWP$
	Hood (RM 38)
	SRWP$
	RM 47-60 (Freeport to Discovery Park) 8
	SRWP$
	Veterans Bridge I-5 overcrossing (RM 70) 8
	SRWP$
	Red Bluff, North San Slough Riffles
	SRWP$
	SR at Bend Bridge (RM 254) 4
	SBF$
	Ward Landing4
	SBF$
	Glenn-Princeton
	SRWP$
	Feather River
	KEY TO PROPOSED FUNDING SOURCES IN TABLES
	Species
	Waterbody
	Number of fish
	Mercury analysis
	Organics analysis*
	Comments
	Sturgeon
	Collect on the rivers and in conjunction with DFG fishery su
	About 15, final # to be determined
	Run as individuals
	Run as composites
	Based on DFG creel survey info and Stienstra/Internet
	Organics Funding
	RMP$
	Sacramento River – Carquinez Bridge to Rio Vista Bridge1
	5
	5
	Much lower # in creel survey.
	Or
	Sacramento River to Red Bluff
	Species
	Waterbody
	Number of fish
	Mercury analysis
	Organics analysis*
	Comments
	American Shad
	Need to collect on the rivers.
	25 in total
	Run as individuals
	Run as composites
	Based on DFG creel survey info and Stienstra/Internet
	Organics Funding
	SRWP$
	Feather River – Verona to Sunset Pumps or to Yuba City/Marys
	SRWP$
	American River – I-80 Bridge to Hazel Ave Bridge
	Species




