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1 Overview

This document summarizes tihatial draft design of théelta Regional Monitoring Program
(Delta RMP) for review and confirmation by the Steering Committee.

The recommendations presented here reflect input from subgroups of the Delta RMP Technical
Advisay Committee (TAC). The purpose of this summary is to provide a basis for the Steering
Committee and TAC to prioritizeitial activities, coordinate with other monitoring programs,

and help establish institutional and funding agreements.

The Steering Comittee has expressed that the study design and data evaluation should always
take into consideration ceariance of influencing factors such as flaw&l hydrodynamics

invasive species (e.g. grazing by imaive bivalves), organic carbon, salintgmperature,and
turbidity.

Four distinctdesignsare provided, one for each of the initial priority constituents: Pathogens,
Current Use Pesticides, Mercury, and Nutrients. Each summary includes:

O«

Initial assessment questions

O«

Study design

O«

Monitoring sites(named and mapped)

O«

Exampledata products

O«

Targetparameters

2 Assessment Questions

The Delta RMRas agreed upon a set ofanagement questions that reflect specific concerns
about multiple aspects of the Delta and the impacts of human activifies.purpose of this
Monitoring Design is to outline the monitoring programs or special studies that would be
needed to start to answethese questions

Since each of the management questiamguite broad, it was important to first identify a set
2T Y2NB aLISOATAO taduideit inanioling desitrSaillistsahg & €
management questionthat were developed by the Steering Commitiaed theassessment
guestions that weraleveloped by tle Current Use Pesticides, Mercury, Nutrients, and
Pathogers subcommittees andhe TAC. The monitoring designs were developed to generate
data andinformation products to answer the assessment questions and, ultimately, the
management questions.
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Table 1.Delta RMPmanagement andssessmenguestions Questions highlighted in yellow
are the highest priority for initial studies.

Type CoreManagement Questio Mercury Pesticides Nutrients
What are the status al. To what extent do currerl. How do concentrations [L.
trends in ambient use pesticides contribute  nutrients (and nutrient
concentrations of totg  observed toxicity in the associated parame}ers
mercurand Delta? vary spatially and
methylmercufMeHgin| 1.1. Which pesticides temporally?
fishwater, and degradatdsave the A. Are trends similar or
sedimenparticularly ir highest potential to be different across
subareas likely to be causing toxicity in the O subregions of the Dg
affected by major and therefore should bg B. How are ambidetels
sources or new sourg prioritformonitoring ang and trends affected |
(e.g., largscale management? variability in climate,
restoratioprojects)? A.lf samples are toxic, d hydrology, and ecolg
A. Aretrends over time detected pesticides C. Are there important
inMeHgnsport fish explain the toxicity? data gaps associate
similar or different B.If samples are noxic, with particular water
among Delta do detected pesticide bodies within the De
subareas? concentrations exceed subregions?
Is there a prob'em or are tl’ B. Do tl’ends over t|m€ Othel’ thresholds Of
signs of problem? MeHgdnwatersimilar concern (e.g., water
a. Is water qua“ty Current|y or differel’aimong qua“ty Objectives orO
trending towards, advers Delta subareas? of Pesticide Programs
affecting beneficial uses aquatic toxicity
Status & the Delta? benchmarks)?
Trends 1.2.What are the spatial an

b. Which constituents may
impairing beneficial uses
subregions of the Delta?

c. Are trends similar or diffi
across different subregic
ofthe Delta?

2. What aréhe

temporal extents of leth
and sublethal aquatic a
sediment toxicity obser
in the Delta?

A.Do aquatic or sedimen
toxicity tests at targete
sites indicate a toxic
response?

B.If answer to A is yes,
which other toxicity
indicator(s) should gui
monitoring and
management of pestic
in Years 2+?

spatial/temporal distribut
of concentrationscafrentl
usedpesticides identified
likely causes of observe
toxicity?
2.1.Which pesticides have
highest risk potential




Type CoreManagement Questio Mercury Pesticides Nutrients
(based on
prioritization mo¥eind
should be included in
chentgal analyses?
A. s the list of pesticideg
included in USGS
pesticide scan suffic
for Delta RMP
monitoring design?
B. Are methods availah
to monitor pesticides
with highisk potentia
not included in USG
pesticide scan?
2.2.How do concentrations
the pestides with the
highest risk potential v|
seasonally and spatial
Which sources, pathvyl. What are the principal 1. Which sources, pathwa)l. C
and processes contril sources and pathways and processes contribul
most to observed leve responsible for aquatid most to aerved levels g i
of methylmercury in f sedimentbxicity observec nutrients? C
s .
Which sources and proces! A. What are thg loads the Delta? A. Hovy have nutrient or| A.
) from tributaries to ti2. What are the fates of nutrientelated source
are most important to C T
. Delta (measured at prioritized pesticidesl controls and water
understand and quantify? \ . ;
. the point where degradatées the management actions
a. Which sources, pathway . . : .
X tributaries cross the environment? changed ambient levg B.
loadings, and processes ) . ) .
. boundary of the leg| 2.1. Do physical/chemical of nutrients and nutrig
(e.g., transformations, ) L )
- . . Delta)? propeties of priority associated parameter
bioaccumulation) contrib : . S
. o How do internal pesticidesapplication rat  B. What are the loads fr(
Sources, most to identified proble . : ]
sources and and processeand tributaries to the Deltg C.
Pathways, . ! o
Loadings & |p. What is th tud processes influence gmb|ent conditions C. What are thg Sourees)
Drocesces | atis the magnitude o methylmercury leve influence the degree of loads of nutrients with
each source and/or path in fish in the Delta? toxicity observed? the Delta?
(e.g., municipal wastews How do currently |3. What are the D. What role do internal
atmospheric deposition) uncontrollable spatial/temporal use patt sources play in
sources (e.g., of priority pesticides? influencing observed |2. V
c. What are the magnitude atmospheric nutrient levels? 3
internal sources and/or deposition, both as E. What are the types ar] r.
pathways (e.g. benthic fl direct deposition to sources of nutrient sirf ¢
and sinks the Delta? Delta surface water within the Delta? f
and as a contributig F. What are the types ar

to nonpoint runoff)
influence
methyl@rcury levels

magnitudes of nutrien
exports from the Delts
Suisun Bay and wate

! http://www.cdpr.ca.gov/docs/emon/pubs/ehapreps/analysis_memos/prioritization_report_2.pdf

2EPA has developed the Long Term 2 Enhanced Surface Water Treatment Rule (LT2 rule), which classifies filtered water
systems into one of four treatment categoriesr(&) based on their monitoring results f@ryptosporidiumMost systems are
expected to be classified in the lowest bin and will face no additional requirements. Systems classified in higher bins must
provide additional water treatment to further redud@yptosporidiumlevels by 90 to 99.7 percent (1.0 to 2dg), depending

on the bin. From: Rule Fact Sheéibng Term 2 Enhanced Surface Water Treatment Rule (USEPA 2005).


http://www.cdpr.ca.gov/docs/emon/pubs/ehapreps/analysis_memos/prioritization_report_2.pdf
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Type

CoreManagement Questio

Mercury

Pesticides

Nutrients

in fish in the Delta?

intakes for the State &
Federal Water Projec

2. How are nutrients linked

water quality concerns s
as harmful algal blooms,
dissolved oxygen, invasi
aquatic macrophytes, loy
phytoplankton productivi
and drinking waissues?
A. Which factors in the [
influence the effects @
nutrients on the water
guality concerns listeq
above?

Forecasting

a. How do ambient water

quality conditions respor
different management
scenarios

b. Whatonstituent loads c¢

the Delta assimilate with

What will be the effec
of inprogress and
planned source
controls, restoration
projectsand water
management change
on ambient

How do pesticide
concentrations respond
different management
scenarios?

What current use pestici
loads can the Delta
assimilate without excee

How wilhutrient loads,
concentrations, and wat
quality concerns from
Sources, Pathways,
Loadhgs & Processes
Question gspond to
potential or planned futy

Scenarios impairment of beneficial methylmercury water qualityiteria source contrattions,
uses? concentrations in fish established to protect restoration projeatgter
¢. What is the likelihood th:; in the Delta? beneficial uses? resource management
the Delta will be water 3. How will climate change changesand climate
qualitympaired in the affectoncentratioasid/or change
future? loadingsf pesticides and
impacts taquatispecies?
[none] 4. Are pesticidelated toxici{ 1. How did nutrient loads
a. Are water quality conditi impacts decreasing ove concentrations, and wé
improving as a result of time? quality concerns from
management actions su Sources, Pathways,
Effectiveness | that beneficial usesvaill Loadings & Processes
Tracking met? Question gzspond to

b. Are loadings changing a

result of management
actions?

source control actions,
restoration projects, ar
water resource

management changes




3. Recommended Monitoring Designs

The proposednitial designs focusmstatus and trends question$his overview document only
considers theecommendediesign for each constituent. The attached four constituent
monitoring design summaries provide additional options with associated costs to provide a
range of designs based on available funding. The recommended designs, by constituent, are
summaized below Figure 1shows a map of the proposed sampling sites for each constituent
and, for referere, the potential Delta RMP eosites proposed by POTWs.

Current Use Pesticides
Water

BaselineSites

Monthly samplingat five sites, which wouldlso capture targeted events. Targeted events (n =
5/year): Wet Weather: (1)5 seasonal flus (Water Year)(2) Significant winter storm; Dry
weather: (1)Early Spring(2)Late spring/early summeirrigation season(3) Late summer
irrigation seasonChemical analyses and toxicity testing on all samples. Proposed test species
(endpoints): (1B5elenastrum capricornutufgrowth) (2)Ceriodaphnia dubiésurvival and
reproduction),(3) Hyalella aztecgsurvival)and @) Pimephales promelg#arval surwal and
growth) and/orOncorhynchus mykigkrval survival). Chemistrgesticidescan (USGSptal
suspended solids, dissolved organic carf@®C) angarticulateorganic carbonROC)
hardnessand dissolved coppearnalysis Pesticidgfocused Toxicity Identification Evaluations
(TIES) for a subset of samples witB0% of the measured endpoint; to be decided riale by

a TIE subcommittee.

Additional & (0 | NHsBes SR ¢

Three tofour targetedsitesfor eventbased sampling onhAddition of these sites is
recommendakd for increasing the spatial coverage of current use pesticides monitoring. Ideally,
these sites woul@lsobe sampled monthly. The events only based sampling at these sites
representsa ompromise driven by budget considerations. In prifgiphere is no difference
between baseline sites and these additional sites targete@¥entbased sampling only
However, the 5 recommended baseline sites were considered higher priority for mopeefre
sampling than the 3 additional sites.

Sediment

No additional monitoring. The Delta RMP will include data from the Surface Water Ambient
Monitoring Program (SWAMP) Stream Pollution Trends (SPoT) monitoring (State Water
Resources Control Board) iretimitial assessment. SPoT collects samples in the Delta region
annually in late summer. SpoT toxicity test species (endpointdiydlella aztecgsurvival), (2)
Chironomus dilutus/tentanurvival). Chemistry: pyrethroidand other pesticides, sucls a
fipronil.



Delta RMP Monitoring Design Summary

Mercury

SportFish

Annual samplings proposedat 10 fixed sitesn late summer to early autumrindicator of
primary interest is methyhercury in muscle fillet of 35m largemouth bass (or similar
predator species)Sites will be located teepresent different subareas of the Delta and to link
with water monitoring.

Water

Monthly samplingat five sites that align with sport fish monitoring sitésdicator of primary
interest is total methylmercury in water (measured as sum of particulatecessblved).

Important ancillary parameters include particulate and dissolved total Hg, nutrients,
chlorophyll, DOC/POC, grain size, suspended sediment, POC. Budget assumes nutrients covered
by other funds; other parameters covered by budget in table below

Nutrients

No monitoring is proposeduring the initial phase of program implementatidmstead, the

RMP will synthesize and analyze existing information and data, and then design a monitoring
plan based on findingsnd recommendationsThe nutrient dataanalysis and monitoring plan
development will be closely coordinated with the development of the Delta Nutrient Research
Plan (led by the Central Valley Water Board) and ongoing funded studies that will at least
partially address RMP assessment questiding nutrient data synthesis will focus on the
following parameters: ammoniunNHs), nitrate (NGs), dissolved inorganic nitroge®IN), total
dissolved nitrogenTDN, dissolved organic nitrogen (DONhosphate PQ), chlorophyll a ¢ht

a), anddissolvedoxygen DO.

Pathogens

Monthly samplingor a two-year special studgharacterizing pathogen levelSrfyptosporidium
and Giardig to address the objectives of the Pathogen Special Study required by the Central
Valley Drinking Water Policy Basin Plan AmeadtmThe study includes monitoring at ambient
locdions throughout the DeltaThe sampling will be added to the routine monthly sampling
effort of the Department of Water Resources (DWR) Municipal Water Quality Investigations
(MWQI). The proposed Delta RMP contribution would be to pay for required additional
laboratory analyses, datmanagement, and reporting.
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Figure 1 Proposed Delta RMP Monitoring Sit8ge Table 2 for more information.



Table 2 List of proposed Delta RMP sitasd monitoring frequency, by constituenlass
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Current Use

Current Use| Pesticides
Pesticides | SpoT Mercury Pathogens
Map | Water Sediment - Sport Mercury | Special
Proposed Sites Key | Sampling Sampling Fsh Water Study
Colusa Basin Ag Drain * M
Natomas East Main Drainage
1 M
Canal
American R @ Discovery Parlf 2 Y
Sacramento R ( 3
Sacramento R @ Westin Boal
4 M
Dock
Sacramento R F@eeport 5
Sacramento R @ RM44 6
Sacramento R @ Clarksburg
. 7 Y
Marina
Sacramento R @ Hood 8 M M
Sacramento R nr Isleton 9 Y
Sacramento R @ Rio Vista 10 E
Sherman Lake 11 Y
San Joaquin R @ Vernalis/Air| 12 M v v M M
Way
San Joaquin R @ Rough & Re¢
13
Island
San Joaquin R @ Buckley Co| 14 M Y
San Joaquin R @ Jersey Pt 15
Yolo Bypass @ Lisbon 16
Shag SI @ Liberty Island Brid{ 17 E
Ulatis C @ Main Prairie Rd 18
Ulatis C @ Brown Rd 19 M
Liberty Island south 20 Monthly
Liberty Island 21 Y M
Cosumnes R @ Twin Cities R| 22 Y
Mokelumne R @ Benson Ferr| 23 M
Mokelumne R ds Cosumnes F 24 Y
Mokelumne R @ New Hope R 25 M Y
Calaveras R @ UoP Footbridq 26 M
Lone Tree C @ Austin Rd 27
Old R nr Middle R 28




Current Use
Current Use| Pesticides
Pesticides | SpoT Mercury Pathogens
Map | Water Sediment - Sport Mercury | Special
Proposed Sites Key | Sampling Sampling Fsh Water Study
Old R @ Bacon Island 29 M
MID flux station 30 Y M
Jones Pumping Plant 31 M
Banks Pumping Plant 32 M
Rock Slough @ CCWD Fish
- 33 M
Facility
Marsh C 34 Y )
KirkeC @ Floodway 35
Little Potato Slough 36 Y M

*Qutsideof map areaM = Monthly, Y = Yearly, E = Events only

3 Coordination Opportunities

The potential for sampling coordination orresplidation and associated cesavings is more
significant forsampling efforts that are more frequent and less specialized than for sampling
efforts that are less frequent and require highly specialized equipment and techniques.
Examples for more frequent sampling efforts requiring little specialized equipment or
techniques are the collection of water grab samples for asgglyf pathogens or pesticides
toxicity testing An example for a very specialized sampling effort is the collection of cross
sectional water samplesmploying ultraclean technique$or methylmercury analyses.

Coordination opportunities could be realized by aj)l@cating sites or consolidating sampling
sites that are in close proximity to each othemaorovide similar informatior) timing routine
sampling schedules such that they cover debievents, and c) collaborative agreements with
existing program that sample at sites of interest or nearby or who may be willing to add certain
sites to their existing monitoring schedule (and time their sampling such that it would cover
desired events).

Speific stepsn exploring coordination opportunitiewill involve
1)  Evaluatinghe technical feasibility adampling coordination (TAC and ASC),
2)  Decidngon andnegotiate collaborative sampling arrangements (SC), and
3)  oordination planning (ASC).

Potential partners for sampling coordination (implementatffirst year of samplinghave

been identified and iolude the DWR MWQI, U.S. Geological Suistaie Water Resources
Control BoardSacramento Valley Water Quality CoalitiSan Joaquin County and Delta Water
Quality CoalitionEast San Joaquin Water Quality Coalition, and the Westside San Joaquin
Watershed Coalition

10
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4 Schedule

A preliminary proposeélve-year schedule for the Delta RMP is showiiable 3 This schedule
assumes no funding constraints. Tpr@posed schedule is a projection that based on the initial
priorities and proposed designs and is subject to changtiaftasks to be completed during
the next five years will depend @approval of annubplans by the S@nd available fundingrhe
five-yearplan should be refreshed each year through a planning process with the TAC and
Steering Committee.

Table 3.Proposed, preliminary fivgear schedule for the Delta RMBatus & Trends

Monitoring conssts of ongoing longerm monitoring; Special Studies are shtetm studies

designed to answer specific management questions and may also lead to adaptions in Status &
Trends monitoring.

Delta RMP Schedule (proposed)

2015 1 2016 1 2017 1 2018 1 2019 1
Planned Activities Q1Q2Q3Q4Q1 Q2030401 Q2 Q3 Q4Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4Key milestones/ ddiverables
Status & Trends Monitoring ! ! ! ! !
a Qurrent Use Pesticides I ' ' ' Held sampling report*
b Mercury: annual sportfish sampling I | | | | | !Feld sampling report*
¢ Mercury: nonthly (10 mo./yr) water sampling I ' | | Feld sampling report*
d Nutrients: phased implementation of Etrism_rmrl‘tcﬂngl ________ T- J —oe-l o1 _|F|e|d sampling report*

Special studies

a Nutrients: nonitaring program development I
b. Nutrients: cata synthesis |
¢ Pathogens: ambient sampling |
d Pathogens: data analyses and report |

| INutrient monitoring design

| INutrient data synthesis report
|
|

I | I

| |

| | ! | IFeld sampling report*
1 | IFinal technical report*

Key:
Milestones/ Deliverables |
Activity

*The Field Sampling Report will document how samples were tetietarget sampling sites, actual sampling sites, how many samples were collected,
measurements made using field instruments, and any deviations from the QAPP for field sampling methods.

5 Budget Estimate

Table 4provides preliminary program budgedstimatesthat arebased on theecommended
designs for each constituent. The tallees notinclude cost estimates for program
management, governance, communications, data managensrd reporting To some extent,
those overall components scale relatiteethe level of effort of proposed monitoring and
special studies. However, they would decrease less than proportionally if the level of effort
werereduced.

The budget estimate does not yet factor in potential cost savings that could be achieved
GKNRdzZAK &l YL Ay 3 O2 2 NR-kogtlindirdd 2oitiibutionsIA 33806 Ol Ay 3¢

Budget numbers presented here are estimates for planning purposes only. The annual
workplan will contain the detailed, operational budgets.

11



Table 4.Preliminarybudget estimatsfor the full implementation othe initial Delta RMP
monitoring designThese estimates do not include costs for program management, data
management, or reporting® = Recommended funding level for first year of sampling
(pathogens: first and second year of sampling).

Funding Level

Program Element Low Medium Higher

Current Use Pesticides $477,000 $627,000 $1,619,000
Mercury

T Sport fish sampling $73,000 $140,000
T Water sampling $69,000 $138,000 $165,000
Nutrients

T Synthesis $70,000 $110,000 $160,000
T Monitoring Design $65,000 $65,000

Pathogeng2-yr study)

T Ambient monitoring (2 yrs) $72,000 144,000 $288,000
T Additional special studies 47,250

Annual Cost $826,000 $1,204,250 $2,484,250

12
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6 Data Analysis and Interpretation, Reporting, and Application of Results

The Monitoring Design does nobverthe methods for quality assurance, data analysis,
interpretation, and reporting. That level of detail is beyond the scope of this report.

Quality assurance methods and details will be included in the Quality Assurance Project Plan for
the program.

Interpretation and reporting methods will be described in a Communications Pigommation
generatedby the Delta RMBhould allowprogram participants to monitor and assqa®gress
in achievingoeneficial use protectiothroughout the Delta Theplanning cycléramework
begins withthe developmentandre-evaluation of core monitoring questiorad priority

topics then moves into thelevelopmentand implementatiorof annual monitoring questions
andactivities (inaldingmonitoring and special stuels) and culminates with methods of
evaluating and utilizing this information to madaptive program changes in the next annual
or 5yearcycle.TheCommunicationsPlan will deal with the datanalysis andeporting portion

of this cycle.

The Communicans Plan will be developed during FY15/16. See the draft outline below.

Communications Pla@utline

1. Data Interpretation

a. What analysesre needed to answer thenanagement and assessment
guestiors?

i. Graphial tools
ii. Spatalanalyses
iii. Statistical tests
2. DataReporting
a. How will results be communicated to internal and external stakeholders?
i. Communication Products
ii. Internal review pocess
iii. External review process
iv. Public release process
3. Adaptive Management
a. How will results be used to update the Monitoring Design?
i. Sheduleand procesgor updating the Monitoring Design

13



2

ii. Scheduleand procesg$or coordination withother Delta monitoring
programs

Next Steps

Consistent points made by the constituent subcommittees for next steps towards developing
the designdor the initial focus areas (current use pesticides, mercury, nutrients, and
pathogens)nclude:

14

O¢ O«

O«

O«

O«

Scale monitoring design to match Steering Committee interests and available budget
Coordinate with potential monitoring partners

Develop anual workplans coveng all aspects of the progra(fieldwork and data
management; reporting; contracting and bookkeeping, schedule)

Develop &uality Assurance Program Plan (QAPP)

Develop a Communications Plan.
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Constituentspecific Monitoring Desigh DetadsCURRENT USE PESTICIDES

SpecificMonitoring DesignDetails¢ Current Use Pesticides

Initial AssessmenQuestions
The initial Delta RMP priority for current use pesticides is to address the overall Management
Question:

Is there a problem or are there signs girablem?

S&T 1. To what extent do current use pesticides contribute to observed toxicity in the Delta?

S&T1.1. Which pesticides have the highest potential to be causing toxicity in the
Delta and therefore should be the priority for monitoring or
management?

A. If samplesare toxic, do detected pesticides explain the toxicity?

B. If samples are not toxic, do detected pesticide concentrations
exceed other thresholds of concern (e.g., water quality objectives
or Office of Pesticide Programs aquatic toxicity benchmarks)?

S&T1.2. What arethe spatial and temporal extents of lethal and subletivaker
columnand sediment toxicity observed in the Delta?

A. Dowater columnor sediment toxicity tests at targeted sites
indicate a toxic response?

B. If answer to A is yes, which other toxicity indiags) should guide
monitoring and management of pesticides in Years 2+?

S&T 2. What are the spatial/temporal distributions of concentrations of current use pesticides
identified as likely causes of observed toxicity?

S&T2.1. Which pesticides have the highest risk potefitia 6 6 8 SR 2y 5t wQa
prioritization modet) and should be included in chemical analyses?

A. s the list of pesticides included in USGS pesticide scan sufficient
for Delta RMP monitoring design?

B. Are methods available to monitor pesticides with higgk
potential not included in USGS pesticide scan?

S&T2.2. How do concentrations of the pesticides with the highest risk potential
vary seasonally and spatially?

3 http://www.cdpr.ca.gov/docs/emon/pubs/ehapreps/analysis_memos/prioritization_report_2.pdf

17
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Study Design
Water Sampling

e Toxicity testing for all sample$roposed test species (endpoints):
- Selenastruntapricornutum(growth)
- Ceriodaphniaubia(survival and reproduction)
- Hyalella aztecgsurvival}

- Pimephales promelg$arval survival and growth) and/@ncorhynchus mykiss
(larval survival).

e Chemistry for all samples:
Pesticide scan (USGS)
i Allsamples

T Add additional high\JA @ 1 & A Y RA Ods practieble LISa G A OA RS &
- Dissolved coppetotal suspendedsolids,dissolvedorganiccarbon, particulate
organic carbon

- Field measurements and general water quality measurements (alkalinity,
ammonia, DO, EGardness, pHturbidity etc.) as part of routine toxicity testing

- Based on need and availability, monitoring data for additional constituents that
may influence any observed toxicity would be gleaned from other programs

e Pesticidefocused TIEs for samplesth >50%reduction in the organism response
comparedto the lab control treatmentnot to exceed 20% of samples or $40,000)

e Frequency: monthly sampling at baseline sites and targeted exmaged sampling at

A L oA X

FRRAGA2YIFE aGl NBSGSRE araidSa
e Targeted events (n = 5/year):

- Wet Weather: (1) First flush, (2) Significant winter storm
- Dry weather: (1) Late summer irrigation season, (2) Spring runoff, (3) late
spring/early summeirrigation season

- At the baseline siteand for months when targeted &t events occurtargeted
wet eventssampling wilbe done in lieu omonthly scheduled sampling

Budget Estimate

4 According to: USEPA. 2002a. Methods for measuring the acute toxicity of effluents and receiving waters to

freshwater and marine organismbifth Edition. Office of Water, Washington, DC. EPA/822/B12. The SWAMP

QAPP specifies Measurement Quality Objectives for this method
(http://www.waterboards.ca.gov/water_issues/programs/swamp/docs/mqgo/15_acute_toxicity.pdf).

Swhal Oly 06S S@lFftdzr SR 6FaSR 2y 5twQa LINA2NRAGATFGA2Yy NEB
http://www.cdpr.ca.gov/docs/emon/pubs/ehapreps/analysis_memos/prioritizationpoget_2.pdf), ILRP pesticide

evaluation advisory workgroup degradates information
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Component Water Sampling
Low Medium Higherrange
(Recommended)
Design 4. NB . 2y S & Hybrid Approach High frequency, high
intensity
5 baseline sites 5 baseline sites plus8
Gl NBSGSR¢ 18 baseline sites
Frequency Baseline sites: monthly Baseline sites: monthly ~ Monthly
Targetedevents sites: 5
events
Schedule TBD. The monitoring design will be refirett adaptively managed based or
monitoring results, pesticide use reports, and coordination with the ILRP ¢
other programs
Toxicity All samples All samples All samples
Chemistry All samples All samples All samples

Pesticidefocused Up to 20% of samples Up to 20% of samples  Up to 20% of samples

TIEs

Coordination

Annual Cost

found >50% toxic for at found>50% toxic for at  found>50% toxic for at
least one endpoinfnot  least one endpoin{not least one endpoint
to exceed $40,000) to exceed $40,000)

USGS, IEEMP, monthly USGS, IEEMP, monthly USGS, IEEMP, monthly

receiving water receiving water receiving water
monitoring (ILRP, monitoring (ILRP, monitoring (ILRP,
NPDES), SWAMP, NPDES), SWAMP, NPDES), SWAMP

stormwater programs ~ stormwater programs  stormwater programs

$477,000 $627,000 ~$1,619,000

Assumptions for estimating costs per site per event:
- Toxicity testing:

o

(0]
(0]
(0]

3 freshwater test species with a site water vs. a contr8|135

96hr survival test withHyalella aztecavith a site water vs. a contr¢$630)
Assuming 10% extra for QA lab samples

Pesticidedocused TIEs (5 manipulation test including 8 treatments) =
$2,700/testup to $40,000 annual limit

- Chemistry tests unit costs:

0
0

USGS pesticide scan (~$2,060/analgsis)
Copper analysis £9)

6 The full list of target analytes is provided in the Target Parameters subsection.
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0 TSS analysis ($0 cosicluded in pesticide scan)
o Dissolved organic carboRaArticulateorganic carbon ($130)
0 Assuming 2€80% extra for QA lab samples

Sediment Sampling

The following monitoring conducted by SWAMP Stream Polltgtrends (SPoT) monitoring
program will be incorporated into the analysis of current use pesticide effects in the Delta.

- Toxicity testing:
0 Hyalella aztecdsurvival)
o Chironomus dilutus/tentan&urvival)
- Chemistry:
o Pyrethroids
o Field measurements and genémaater quality measurements (temperature, DO,
EC, pH etc.) as part of routine toxicity testing

- Events:
o0 Late summer

Component Sediment Sampling
RecommendedAll in-kind
Design 6 sites
Frequency 1 event
Toxicity All samples
Chemistry Allsamples
Coordination SPoT does all sampling, toxicity testing, and chemical analyse
Unit Cost n/a
Annual Cost No additional investment by Delta RMP
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Monitoring Sites

Monitoring sites were selected based on expert opinion considering mufapters:
Representative inflows and outflows
Existing monitoring by others
Location of Delta RMP core network sites proposed by POTWSs

Existing datasets on which to build
Spatial distribution

Sacramento River

@Veterans Bridge
American River
@Discovery Park
e Clarksburg Marina
Sacramento River
@Hood
Ulatis Creek
Shag Slough Cosumnes River
@Brown Roa e@T\vm Clties Rd
Mokelumne River
@New Hope Road
Sacramento River
@Rio Vlsla@
J’""r
gmw s
o
¢
.‘“?\{
san ¥
Kirker Creek e
@Floodway e
San Joaquin Rive
Marsh Creek O
(@East Cypress Crossing GHIC G Ee
Lone Tree Creek
@Austin Rd
Current Use Pesticides
Water
O Baseline (monthly)
@ Targeted events only
Sediment N
e SPoT site (annual) oe
San Joaquin
River.@Vemal X,
Delta Legal Boundary i i, 30 Aoy
0 5 a8 10
- “%Miles

Note: Sediment sampling sites are selected by SPag&pmesentative sites with sediment deposition. They do not
all overlap with water sampling sites.
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Proposed Sites
Latitude

AmericanRiver
@ Discovery Parl 38.60094

Marsh C @ E
Cypress Crossing
(Brentwood)

37.99107

Mokelumne R @

New Hope Rd 38.23611

Sacramento R @
Clarksburg
Marina

38.38312

Sacramento R @

Hood 38.36/71

Sacramento R @

Rio Vista 38.16016

Sacramento R @
£ SGSNI yQ 38.67460
San Joaquin R @

Buckley Cove 37.97667

San Joaquin R @

Vernalis 37.67556

Shag Slough @
Liberty Island
Bridge

38.30667

Ulatis C @ Browr 38.30667
Ulatis Creek @

22

Water -
Baseline

Longitude  (monthly)

-121.5055

-121.69626

-121.41889 X

-121.52057

-121.5260 X

-121.68530

-121.6287

-121.37889 X

-121.26417 X

-121.69278

-121.79472 X

Water -
Targeted
Events Only

Sediment
(SPoT)*
(annual)

Reasors for selection

American R watershed.
Proposed RMP core site

Represents Marsh Creek
influence (urban and
ag/orchards).

Tribuary influences at
eastside boundary,

geographigap

SPoT site: Hkind sampling
and toxicity testingkey
inflow: Sac R watershed ds
of a major wastewater
treatment plant/Saairban
areg proposed RMP core
site

Key inflow: Sac R watershe
ds of Sac urban area;
proposed RMP core site

Sac River ds of Yolo Bypas
Sac R/DWSC confluence,
and inDelta contributions

Key inflow: Sac R upstrearn
of Sacramento urban area

SJR mainstem ds of
Stockton urban area

Key inflow: SJR watershed
upstream of Déa
boundary. Proposed RMP
core site.

Ecological significance of
Cache/Prospect Slough
complex. Ag and urban
influences ds of YolBypass.
SVWQC site.

Yolo Bypass site
representing
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Water - Water - Sediment
Proposed Sites _ _ Baseline = Targeted (SPoT)* Reasors for selection
Latitude ~ Longitude = (monthly) Events Only (annual)

BrownRd Cache/Prospect Slough
Complex

*In-kind by State Water Board SWAMP.

ExampleData Products

EXAMPLE: Magnitude of water (sediment) toxicgigserved at Delta sampling sites

- -

R = AT = o

1 et (1 @~ B Statewide Statistics - Condition of State’s Waters
Braoks ) i L

::_HF ‘ 17%

VE =

'- ﬂf}" — 7%

l_ 624

- I M Non-toxic

B l Some toxicity

&

Il Moderate toxicity
I High toxicity

Water Toxicity

) . MNon-toxic b

i @ Some Toxicity g'ﬁ
o

-

This map shows data generated by:
. Moderate Toxicity

@ High Toxicity b

sy Afed 1 OGS é%a% .
a :
{% : . c r:: :M&tnml.- b———

© ('@ Ly N B
Byl Map data ©2014 Google  10KML—— TermsofUse Reporgamap emor
Download data and code definitions from CEDEN website.

SWAMP SFEI

Figure aExample of a colecoded map of sites (e.g. gradient): cyano =+mxic blue = some,
indigo = moderate, maroon = hightigxic. Annual averages at each site. Categories:turic =
no toxicity detected atite; some toxicity = all samples below higixicity threshold; moderate
toxicity = mean for all samples less toxic than kigticity threshold; high toxicity = mean for all
samples more toxic than higoxicity threshold. High toxicity thresholds specifd each test
endpoint are calculated according Bay et al. (2007)
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FRESHWATER TOXICITY BY SPECIES

C. dubia P. promelas S. capricornutum
1% 2%

N = 147 Sites N =162 Sites N =127 Sites

M Non-Toxic  [] Some Toxicity [ Moderate Toxicity M High Toxicity
9 A
Figure 2. Magnitude of toxicity to individual freshwater species in water samples from the Central Valley Region of California.

Figure b.Example for graphic summary of results for magnitude of toxicity by species/endpoint
in water (sediment) samples from the Delta (site x,y,z/flowpath), all data for monitoring year
XX.

Toxicity trends $amplingYear 2+)

Example: SPoT sediment toxicityrtds in tests conducted at Z& from 2008012 (potentially
to provide in graph form).

2008 2009 2010 2011 2012
Number of Sites Tested 92 23 95 100 100
% Nontoxic 83 74 81 85 82

% Toxic + % Highly Toxi 17 26 19 15 18

e Use of toxicity trends result¢§in context ofchemicalanalytical data and other relevant
information): Inform success of toxicity reduction efforts over time.

24



Constituentspecific Monitoring Desigh DetadsCURRENT USE PESTICIDES

EXAMPLE: Variation in pesticide exposure

Variation in pesticide exposu@S (i 6 SSy
flowpath/watershed/subregion

6001

Tebuthiuron Simazine
M Prometryn

B Ametryn

Diuron
Hexazinone
400 Atrazine

5004

3004

2004

501

454

404

354

304

g v

al YLX Ay3a S@Syi

I Desethyl atrazine
M Desisopropyl atrazine

a T2NJ

PSI-HEQ
INDEX

230EPSI-HEQSS00

30<PSII-HEQ<250

25

PSII-HEq Max (ng.L™")

204

E5EE2-T 8E8Z2-T B
Bargdds Bdidad: dad
ggggggg 588er 88

Brr

10<PSII-HEQ<30

PSILHEQZ1D

o

ooT 358325 BhE3SCT S5BECch 858825 BLB3ecT EERgcch Ssggece gh88ecy
227 Z3as
8E5832:

cccccc

Low Green Fizroy Normanby Dunk Orpheus Magneic Cape Pionesr Ouer Sana  Norh Keppel
Isles Island Istand Isiand Island* Island |sland Cleveland Bay Whitsunday Iniet |sland Ne sampling
Wet Tropics | Burdekin | Mackay Whitsunday | _Fizroy

e Use of toxicity resultand chemical resultg§in context ofhistoric data, land uses,
pesticide use trends, potentially affected resources, and other relevantnretion):
Identify which indicators should be the focus of monitoring and management.
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EXAMPLE: Frequency of pesticide detection

M Fungicides M Herbicides

100 -
z
S 80
=
o
£ 60 -
s
S 40 |
z
[«8]
S 20 -
=

0 |

Azoxystrobin

Target Parameters

Boscalid

Cyprodinil

Imazalill

Tetraconacole

Clomazone

M Herbicide Degradation Products

EPTC

Hexazinone

Metolachlor
Simazine
Thiobencarb

Pendimethalin

Diuron
3,4-DCA

DCPMU

Insecticides

DCPU

@| Bifenthrin
& Malathion

yel
E

Current Use Pesticide SampliggChemical Analysis Laboratory

Constituent Reporting Group
DissolvedOrganic Carbon (DOC) Conventional
Particulate Organic Carbon (POC) Conventional
Total Suspended Solids (TSS) Conventional
Copper (dissolved) Metals
Carbaryl Carbamates
Carbofuran Carbamates
p,p-DDD DDTs
p,p-DDE DDTs
p,p-DDT DDTs
Desulfinylfipronil Fipronils
Fipronil Fipronils
Fipronil sulfide Fipronils
Fipronil sulfone Fipronils
(E)}Dimethomorph Fungicides
Azoxystrobin Fungicides
Boscalid Fungicides
Carbendazim Fungicides
Chlorothalonil Fungicides
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Current Use Pesticide SampliggChemical Analysis Laboratory

Constituent Reporting Group
Cyazofamid Fungicides
Cymoxanil Fungicides
Cyproconazole Fungicides
Cyprodinil Fungicides
DesthieProthioconazole Fungicides
Difenoconazole Fungicides
Ethaboxam Fungicides
Famoxadone Fungicides
Fenarimol Fungicides
Fenbuconazole Fungicides
Fenhexamide Fungicides
Fluazinam Fungicides
Fludioxinil Fungicides
Fluoxastrobin Fungicides
Flusilazole Fungicides
Flutriafol Fungicides
Imazalil Fungicides
Iprodione Fungicides
Kresoximmethyl Fungicides
Mandipropamide Fungicides
Metconazole Fungicides
Myclobutanil Fungicides
Propiconazole Fungicides
Pyraclostrobin Fungicides
Pyrimethanil Fungicides
Tebuconazole Fungicides
Tetraconazole Fungicides
Thiabendazole Fungicides
Triadimefon Fungicides
Triadimenol Fungicides
Trifloxystrobin Fungicides
Triflumizole Fungicides
Triticonazole Fungicides
Zoxamide Fungicides
3,4-DCA Herbicides
3,5DCA Herbicides
Alachlor Herbicides
Atrazine Herbicides
Butylate Herbicides
Clomazone Herbicides
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Current Use Pesticide SampliggChemical Analysis Laboratory

Constituent Reporting Group
Cycloate Herbicides
DCPA Herbicides
DCPMU Herbicides
DCPU Herbicides
Diuron Herbicides
EPTC Herbicides
Ethalfluralin Herbicides
Fluridone Herbicides
Hexazinone Herbicides
Metolachlor Herbicides
Molinate Herbicides
Napropamide Herbicides
Oryzalin Herbicides
Oxyfluorfen Herbicides
Pebulate Herbicides
Pendimethalin Herbicides
Penoxsulam Herbicides
Prometon Herbicides
Prometryn Herbicides
Propanil Herbicides
Propyzamide Herbicides
Simazine Herbicides
Thiobencarb Herbicides
Trifluralin Herbicides
Chlorantraniliprole Insecticides
Cyantraniliprole Insecticides
Flonicamid Insecticides
Methoprene Insecticides
Methoxyfenozide Insecticides
Tolfenpyrad Insecticides
Acetamiprid Neonicotinoids
Clothianidin Neonicotinoids
Dinotefuran Neonicotinoids
Imidacloprid Neonicotinoids
Thiacloprid Neonicotinoids

Thiamethoxam

Neonicotinoids

Pentachloroanisole (PCA)

Organochlorines

Pentachloronitrobenzene (PCNB)

Organochlorines

Chlorpyrifos Organophosphates
Diazinon Organophosphates
Malathion Organophosphates
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Current Use Pesticide SampliggChemical Analysis Laboratory

Constituent Reporting Group
Methidathion Organophosphates
Methylparathion Organophosphates
Phosmet Organophosphates
Allethrin Pyrethroids
Bifenthrin Pyrethroids
Cyfluthrin Pyrethroids
Cyhalothrin Pyrethroids
Cypermethrin Pyrethroids
Deltamethrin Pyrethroids
Esfenvalerate Pyrethroids
Etofenprox Pyrethroids
Fenpropathrin Pyrethroids
Permethrin Pyrethroids
Phenothrin Pyrethroids
Resmethrin Pyrethroids
t-Fluvalinate Pyrethroids
Tefluthrin Pyrethroids
Tetramethrin Pyrethroids
Piperonyl butoxide Synergists

Current Use Pesticide Samplimgroxicity Testing Laboratory Analysis

Constituent Reporting Group
Alkalinity as CaCGO Conventional
Ammonium as N Conventional
Electrical Conductivity Conventional
Hardness as CagO Conventional
Oxygen, Dissolved Conventional
pH Conventional
SpecificConductivity Conventional
Temperature Conventional

Ceriodaphnia dubiéReproduction) Water Column Toxicity

Ceriodaphnia dubiéSurvival) Water Column Toxicity

Hyalella aztecgSurvival) Water Column Toxicity

Onchorynchusykiss(Larvalsurviva) Water Column Toxicity

Water Column Toxicity

Pimephales promelggarval biomass)




Pimephales promelg&arval survival)

Water Column Toxicity

Selenastrum capricornutu@rowth)

Water Column Toxicity

Current Use Pesticides Sampling

Constituent

Reporting Group

Oxygen, Dissolved

Field Parameters

Oxygen, Dissolved

Field Parameters

pH

Field Parameters

Specific Conductivity

Field Parameters

Temperature

Field Parameters

Turbidity

Field Parameters
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PAGE INTENTIONALLY LEFT BLANK
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Mercury

SpecifidMonitoring Design Details

DELTA RMP

Regional Monitoring Program

Technical Advisory Committee

AQUATIC[ @ JSCIENCE4P]CENTER
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SpecifidMonitoring DesignDetails¢ Mercury

Initial AssessmenQuestions

S&T 1. What are the status and trends in ambient concentrations of total merancy
methylmercuryin fish, water, and sedimentparticularly in subareas likely to be
affected by major existing or new sources (e.g., lasgale restoration projects)?

A. Aretrends over time in methylmercury port fishsimilar or differentamong
Delta subareas?

B. Aretrends over time in rathylmercury inwater similar or differentamong Delta
subareas?

The monitoring design focuses on the two bolded elements.

Study Design
Fish Sampling

e Indicator of primary interest is methylmercury in muscle fillet of 38 largemouth
bass (or similar preator species). Methylmercury in muscle fillets of other TL3 and TL4
species aréndicatorsof secondary interest.

e Budget estimates do not include data management, QA, and reporting.

Funding Level Lower- Recommended Higher
Design 10 fixed sites, bassnly 10 fixed sites and 10 random
draw, bass only

Frequency Annual Annual

Schedule Gontinue for 10 years but Gontinue for 10 years but
evaluate annually. Sample in evaluate annually. Sample in
summer or early fall. summer or early fall.

Colocation 1 Water Hg (selected sites) 1T Water Hg (selected fixed
1 Other water parameters sites only)

(selected sites) T Other water parameters
(selected fixed sites)
Coordination None None
Unit Cost: $7,300/siteyr ($7000 per year $7,000/siteyr

bass only; include other TL4
and TL3 sgcies once every 5
years @$8500 per site)
Annual Cost $73,000 $140,000
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Water Sampling

e Indicator of primary interest is total methylmercury in water (measured as sum of
particulate and dissolved).

e Important ancillary parametensiclude particulate and dissolved total Hg, nutrients,
chlorophyll, DO®OC grain size, suspended sediment, POC. Budget assumes nutrients
covered by other funds; other parameters covered by budget in table below.

e Budget estimates do not include data maeagent, QA, and reporting.

Funding Level Lower Mid-range- Higher
Recommended

Design 5 fixed sites 5 fixed sites 5 fixed sites

Frequency Monthly 10 months/year* Monthly

Schedule Gontinue for 5 years and  Continue for 5 years CGontinue for 5 years but
then re-evaluate but evaluate annually evaluate annually

Colocation T Sportfishsampling 1 Sportfish sampling T Sport fish sampling
T Other water T Other water T Other water

parameters parameters parameters

Coordination ~ Assumes sampling None- Sampling None- Sampling
provided in-kind conducted by DRMP  conducted by DRMP

Unit Cost: $1150/sitemonth; $2750/sitemonth; $2750/sitemonth;
$5,750/month for the 5 $13,750/month for the $13,750/month for the 5
sites 5 sites sites

Annual Cost $69,000 $138,000 $165,000

* Samples could be distributed farther apart in time than monthly during surffialewhen conditions
change less and less rapidly.

35



Foecific Monitoring Designh DetadsMERCURY

Monitoring Sites
Monitoring sites were selected based on expert opinion considering multiple factors:

Existing longerm datasets on which to build

Spatial distribution, especially relative to Delta Hg TMDL subareas
Representative inflows and outflows

Proximity to major wetland restoration areas

Existing monitoring by others, particularly USGS and diseh@egnittees
Accessibility and popularity (such as for fishing)

Mokelumne River @
% @Benson's Ferry
Liberty
Island south
Mo,
Sacramento River
near Isleton South Fork of Mokelumne
Staten Island
@,
gy
o o
o o
oY
Sherman Lake ﬂ\@‘
near Antioch o
0o
Marsh Creek@ @
@East Cypress Crossing San Joaquin River
@Buckley Cove
@ Middle River
@ @Borden Highway (Hwy 4)
Old River
near Middle River
Mercury ous RN
) San Joaquin 3
@ Sportfish @ River @Vemalis N
@ Water @
Delta Legal Boundary o
% Jo,

0 5 2 10
[ — (]
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Proposed Sites

Latitude = Longitude
Sacramento Rr 38.163 12161
Isleton
Mokelumne R ds 38.25528 -121.44
Cosumnes R
MID flux station | 37.89083 -121.48833
O.Id R nr Middle 37.821 -121.371
River

San Joaquin R @

. 37.67556 -121.26417
Vernalis

Sherman Lake 38.0177  -121.80273
Marsh Creek 37.99107 @ -121.69626
Little Potato 38.09627 -121.49601
Slough

Liberty Island 38.2421  -121.6849

(x) = tentative

Sport ksh
(annual)

>

>

>

Water
(monthly)

Reasons for selection

TMDL linkage site,
Sacramento River (TMDL
Subarea 3)

TMDL linkage site, long
term time series,
Mokelumne/Cosumnes
River (TMDL Subarea 4)

TMDL linkage site, long
term time series, Central
Delta (TMDL Subarea 5),
permittee-proposed RMP
site, priority site for model
input, colocation
(fish/water)

Permittee-proposed RMP
site, San Joaquin River
(TMDLSubarea 6)

TMDL linkage site, long
term time series, San
Joaquin River (TMDL
Subarea 6), fpority site for
model input piggyback
opportunity, celocation
(fish/water)

TMDL linkage site, West
Delta (TMDL Subarea 7)

TMDL linkage site, Marsh
Creek (TMDL Subarea 8)

Permitteeproposed RMP
site, Marsh Clongterm
time series, pority site for
model input

Priority site for model input
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ExampleData Products

These data products will connect directly to assessment questions S&T 1 A and B by comparing
trends among sites.

Methylmercury inSport Fish

Figure 1. Annual average tissue THg concentrations for largemouth bass at the San Joaquin
River at Vernalis. Historical data shown in blue; Delta RMP data shown in orange. Diamonds
represent averages based on ANC@)éaerated estimats for a standard size of 350 mim

Error bars represent 95% confidence intervals of the mean. Red line [not shown in these
examples] indicates 0.24 ppm water quality objective for trophic level 4 fish.

Figure 2. Annual average tissue THg concentrationgfgemouth bass in the Delta. Diamonds
represent averages across stations based on ANGf@xérated estimates for a standard size

of 350 mm. Error bars represent 95% confidence intervals of the mean. Red line indicates 0.24
ppm water quality objectivéor trophic level 4 fish.

" This size was initially selected in the CALFED Mercury Project in 2000. It is indleeafiille size range of
largemouth that are commonly and legally caught.
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