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Background

In 2015, the Surface Water Ambient Monitoring Program’s (SWAMP's) Bioaccumulation
Monitoring Program began implementation of a long-term monitoring plan for a set of
approximately 190 lakes and reservoirs where black bass are present and that were
identified as priority water bodies for monitoring of contaminants in fish. To match the
effort to the annual amount of funding available for SWAMP fish monitoring, the 190
lakes were divided into five subsets, or “panels”, of 38 lakes each, with one panel to be
sampled every other year. The long-term plan is to sample each of the five panels, and
then repeat the cycle going forward to provide updated information on each lake on a
ten-year cycle. A Sampling and Analysis Plan (also known as Monitoring Plan) was
published in 2015 to document the objectives and design details of the study (see the
2015 Monitoring Plan for more details). The first four rounds of sampling were
conducted in 2015 (Panel 1), 2017 (Panel 2), 2019 (Panel 3), and 2021 (Panel 4), and
data reports summarizing the results were published in October 2019 (2015 Data
Report) and November 2019 (2017 Data Report). The 2019 (Panel 3) data report will be
published in late 2022. Sampling for Panel 4 was conducted in 2021 and the chemical
analysis, data management, and report preparation are in progress.
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Monitoring Design Updates

The Safe to Eat Workgroup (formerly known as the Bioaccumulation Oversight Group)
has provided valuable input and feedback throughout the monitoring process, which has
resulted in minor modifications to the monitoring design. This update to the original
2015 Monitoring Plan documents the modifications that have been made, as well as the
latest status of the lakes on the Panel 5 list with regard to whether they can or will be
sampled in 2023. All other aspects of the monitoring design match what was outlined in
the 2015 Monitoring Plan.

The tables and figures that have been updated from the original 2015 Monitoring Plan
are provided below, following the numbering used in the original Monitoring Plan. Where
changes were minor, revisions to the original tables are highlighted in yellow. Revisions
from the Panel 4 Monitoring Plan in 2021 are highlighted in green.
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Table 6. Target species, size ranges, and processing instructions

| - process as individuals. C - process as composites. Target sizes will be adjusted as
necessary based on lake-specific size limits to maintain a focus on legal sized fish.
Elements revised from the original 2015 Monitoring Plan are highlighted in yellow.
Updates to the 2021 Monitoring Plan are highlighted in green.

Process for
Mercury

Process for
Organics and
Selenium

Numbers and Size Ranges
(mm)

available

Primary Targets: stay on location until one of these targets from both Group 1
and 2 is obtained, or collect secondary targets if primary targets are not

Group 1) Predator

Striped bass

250-349), 2X(350-456),
457-599), 3X(>600)

Black bass I 2X(200-249), 2X(250-304),

7X(305-406), 3X(407-500)
Sacramento I 3X(200-299), 7X(300-399),
pikeminnow 3X(400-500)

2X(

7X(

Group 2) Bottom feeder

White catfish C C 5X(229-305)
Channel catfish C C 5X(375-500)
Common carp C C 5X(450-600)
Brown bullhead C 5X(262-350)
Sacramento C C 5X(375-500)
sucker

Secondary Targets: collect these if primary targets are not available

Bluegill C C 5X(127-170)
Redear sunfish C C 5X(165-220)
Black crappie C C 5X(187-250)
Tilapia C C 5X(235-314)
Green sunfish C C 5X(119-159)
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Table 7. Summary of sport fish analytes included in the monitoring

Selenium was not included in 2015 but was added in 2017. PCBs and legacy pesticides
are analyzed in selected water bodies where the information is needed for advisory
development or tracking trends for management. Elements revised from the original
2015 Monitoring Plan are highlighted in yellow.

Analyte Included in Study?
Methylmercury’ All individuals

Selenium All composites

PCBs Selected composites
DDTs Selected composites
Dieldrin Selected composites
Aldrin Selected composites
Chlordanes Selected composites

"Measured as total mercury, which provides a direct estimate of methylmercury in fish
muscle.

Table 8. Parameters to be measured in sport fish

Selenium was not included in 2015 but was added in 2017. Elements revised from the
original 2015 Monitoring Plan are highlighted in yellow.

Table 8 a. Fish Attributes

Fish Attributes

Total length (mm)

Fork Length (mm)

Standard Length (mm; small fish only)
Weight ()

Sex (sport fish only)

Moisture (%)

Lipid (%; only when organics are analyzed)
Age (for black bass)*

Fish attributes are physical measurements or observations.

* Black bass scales will be archived for potential future age analysis
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Table 8 b. Metals and metalloids in Tissue
Analyte Matrix Type
Total Mercury Whole Body Small Fish and Sport Fish fillet muscle
Total Selenium Whole Body Small Fish and Sport Fish fillet muscle

Table 8 c. Organochlorine (OC) pesticides in Tissue

Analyte Analyte Matrix Type

Group

Chlordanes Chlordane, cis- Sport Fish fillet muscle
Chlordane, trans- Sport Fish fillet muscle
Heptachlor Sport Fish fillet muscle
Heptachlor epoxide Sport Fish fillet muscle
Nonachlor, cis- Sport Fish fillet muscle
Nonachlor, trans- Sport Fish fillet muscle
Oxychlordane Sport Fish fillet muscle

DDTs DDD(o,p") Sport Fish fillet muscle
DDD(p,p") Sport Fish fillet muscle
DDE(o,p’) Sport Fish fillet muscle
DDE(p,p') Sport Fish fillet muscle
DDMU(p,p") Sport Fish fillet muscle
DDT(o,p") Sport Fish fillet muscle
DDT(p,p") Sport Fish fillet muscle

Cyclodienes | Aldrin Sport Fish fillet muscle
Dieldrin Sport Fish fillet muscle
Endrin Sport Fish fillet muscle

HCHs HCH, alpha Sport Fish fillet muscle
HCH, beta Sport Fish fillet muscle

Others Dacthal Sport Fish fillet muscle
Endosulfan | Sport Fish fillet muscle
Hexachlorobenzene | Sport Fish fillet muscle
Methoxychlor Sport Fish fillet muscle
Mirex Sport Fish fillet muscle
Oxadiazon Sport Fish fillet muscle
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Table 8 d. Polychlorinated biphenyls (PCB) in tissue

Analyte Matrix Type
All 209 PCB congeners | Sport Fish fillet muscle

There are some details worth noting on the reporting of data on PCB congeners. The
number of congeners analyzed has been increasing over the years. In 2023 the full
suite of 209 congeners will be analyzed. The sums of PCBs reported will include all 209
congeners, with “not detected” values for individual congeners set to zero. For rigorous
comparisons with past data a subset of common congeners can be used.
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