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Appendix 8M
Selenium

This appendix includes a description of the modeling used in the selenium assessment, as well as
figures and tables to support the assessment. An addendum to this appendix contains the
methodology and results for the bioaccumulation assessment of sturgeon in the western Delta.

8M.1 Selenium Methodology

Project-related changes in waterborne concentrations of selenium in the Delta may result in
increased selenium bioaccumulation and/or toxicity to aquatic and semi-aquatic receptors using the
Delta. Historical fish tissue data and measured (at Vernalis) or DSM2-modeled (other locations)
waterborne selenium concentrations for selected locations in 2000, 2005, and 2007 were used to
model water-to-tissue relationships, generally following procedures described by Presser and
Luoma (2010).

The output from the DSM2 model (expressed as percent inflow from different sources) was used in
combination with the available measured waterborne selenium concentrations to model
concentrations of selenium at locations throughout the Delta. These modeled waterborne selenium
concentrations were used in the relationship model to estimate bioaccumulation of selenium in
whole-body fish and bird eggs. Selenium concentrations in fish fillets were then estimated from
those in whole-body fish. Section 8.3.1.3, the selenium discussion under section 8.3.1.7, and the
discussion below provide more detailed information regarding the assessment methodology for
selenium.

The data and processes used to develop the final models to estimate this selenium bioaccumulation
are described in the following sections.

8M.2 Selenium Concentrations in Water

Dissolved selenium data were available for six inflow locations to the Delta (shown in Table 1; all
tables are provided at the end of this appendix). Whole-body largemouth bass data for selenium
were available from the following DSM2 output locations:

e BigBreak

e Cache Slough Ryer

e Franks Tract

e Knights Landing

e Middle River Bullfrog

e 0ld River Near Paradise Cut

e Sacramento River Mile (RM) 44
e SanJoaquin River Potato Slough

e Vernalis
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Selenium

The geometric mean selenium concentrations from the inflow locations were combined with the
modeled quarterly average percent inflow for each DSM2 output location to estimate waterborne
selenium concentrations at selected DSM2 output locations.

The quarterly average mix of water from the six inflow sources (Table 1) was calculated from daily
percent inflows provided by the DSM2 model output for the nine DSM2 output locations for which
fish data were available. DSM2 data were not available at or near Veteran’s Bridge on the
Sacramento River or Vernalis on the San Joaquin River. Historical data of selenium concentrations in
water collected near these locations were used to represent quarterly averages. The geometric mean
of total selenium concentrations in water collected from years 2003, 2004, 2007, and 2008 (DWR
Website 2009) at Knights Landing were used to represent quarterly averages of selenium
concentrations in water for all years. The geometric means of selenium concentrations (total or
dissolved was not specified) in water collected from years 1999-2007 (SWAMP 2009) were used to
represent quarterly averages for all years of selenium concentrations in water at Vernalis.

The quarterly waterborne selenium concentrations at DSM2 locations were calculated using the
following equation:

(|10Cl)—l—(|20C2)+(|30C3)+(|40C4)+(|50C5)+(|60C6)

Cwaterquarterly = 100 [Eq'l]

Where:

Cwater quarterly = quarterly average selenium concentration in water (micrograms/liter
[ng/L]) at a DSM2 output location

I1.6 = modeled quarterly inflow from each of the six sources of water to the Delta for
each DSM2 output location (percentage)

C1.6 = selenium concentration in water (pug/L) from each of the six inflow sources to the
Delta (1-6)

Example Calculation: Modeled Selenium Concentration at Franks Tract Year 2000, First Quarter:

(43.94 [% inflow from Sacramento River water source at Franks Tract] x 0.32 pg/L [Selenium concentration
at Sacramento River at Freeport]) + (1 1.56 [% inflow from East Delta Tributaries water source at Franks Tract]
% 0.10 pug/L [Selenium concentration at Mokelumne, Calaveras, and Cosumnes Rivers]) + (15.79 [% inflow
from San Joaquin River water source at Franks Tract] x 0.84 ug/L [Selenium concentration at San Joaquin River
at Vernalis]) + (0.02 [% inflow from Martinez/Suisun Bay water source at Franks Tract] X 0.09 pg/L
[Selenium concentration at San Joaquin River near Mildred Island]) + (0.32 [% inflow from Yolo Bypass water
source at Franks Tract] X 0.45 p.g/L [Selenium concentration at Sacramento River at Knights Landing]) +
(5.06 [% inflow from Delta Agriculture water source at Franks Tract] * 0.11 pg/L [Selenium concentration at
Mildred Island, Center]) /100 = 0.29 pg/L

The quarterly and average annual waterborne selenium concentrations for the DSM2 output
locations are shown in Table 2 (Year 2000), Table 3 (Year 2005), and Table 4 (Year 2007).

Bay Delta Conservation Plan November 2013
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Selenium

1 8M.3 Bioaccumulation of Selenium into Whole-body Fish and
2 Bird Eggs
3 Selenium concentrations in whole-body fish and bird eggs were calculated using ecosystem-scale
4 models developed by Presser and Luoma (2010). The models were developed using biogeochemical
5 and physiological factors from laboratory and field studies; information on loading, speciation, and
6 transformation to particulate material; bioavailability; bioaccumulation in invertebrates; and
7 trophic transfer to predators. Important components of the methodology included (1) empirically
8 determined environmental partitioning factors between water and particulate material that
9 quantify the effects of dissolved speciation and phase transformation; (2) concentrations of
10 selenium in living and non-living particulates at the base of the food web that determine selenium
11 bioavailability to invertebrates; and (3) selenium biodynamic food web transfer factors that quantify
12 the physiological potential for bioaccumulation from particulate matter to consumer organisms and
13 prey to their predators.
14 8M.3.1 Selenium Concentration in Particulates
15 Phase transformation reactions from dissolved to particulate selenium are the primary form by
16 which selenium enters the food web. Presser and Luoma (2010) used field observations to quantify
17 the relationship between particulate material and dissolved selenium as provided below.
18 Cparticulae = Kd @ Cuwatercolumn [Eq 2]
19 Where:
20 Cparticulate = Selenium concentration in particulate material (micrograms/kilogram, dry weight
21 [ug/kg dw])
22 Cwater column = Selenium concentration in water column (ug/L)
23 Kq = particulate/water ratio
24 The Kq describes the particulate/water ratio at the moment the sample was taken and should not be
25 interpreted as an equilibrium constant (as it sometimes is). It can vary widely among hydrologic
26 environments and potentially among seasons (Presser and Luoma 2010). In addition, other factors
27 such as speciation, residence time, and particle type affect K. Residence time of selenium is usually
28 the most influential factor on the conditions in the receiving water environment. Short water
29 residence times (e.g., streams and rivers) limit partitioning of selenium into particulate material.
30 Conversely, longer residence times (e.g., sloughs, lakes, estuaries) allow greater uptake by plants,
31 algae, and microorganisms. Furthermore, environments in downstream portions of a watershed can
32 receive cumulative contributions of upstream recycling in a hydrologic system. Due to its high
33 variability, Ky is a large source of uncertainty in the model, especially if translation of selenium
34 concentration in the water column is necessary.
35 8M.3.2 Selenium Concentrations in Invertebrates
36 Species-specific trophic transfer factors (TTFs) for transfer of selenium from particulates to prey
37 and to predators were developed using data from laboratory experiments and field studies (Presser
38 and Luoma 2010). TTFs are species-specific, but the range of TTFs for freshwater invertebrates was
39 found to be similar to TTFs for marine invertebrates determined in laboratory experiments.
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TTFs for estimating selenium concentrations in invertebrates were calculated using the following
equation:

Cinvertebrae

TTFinvertebrae =
Cparticulae [Eq 3]

Where:
TTFinvertebrate = trophic transfer factor from particulate material to invertebrate
Cinvertebrate = concentration of selenium in invertebrate (pg/g dw)
Cparticulate = concentration of selenium in particulate material (ug/g dw)

A mean aquatic insect TTF was calculated from TTFs for aquatic insect species with similar
bioaccumulative potential, including mayfly (Baetidae; Heptageniidae; Ephemerellidae), caddisfly
(Rhyacophilidae; Hydropsychidae), crane fly (Tipulidae), stonefly (Perlodidae/Perlidae;
Chloroperlidae), damselfly (Coenagrionidae), corixid (Cenocorixa sp.), and chironomid (Chironomus
sp.) aquatic life stages. Species-specific TTFs ranged from 2.14 to 3.2 with a mean TTF of 2.8.

8M.3.3 Selenium Concentrations in Whole-body Fish

The mechanistic equation for modeling of selenium bioaccumulation in fish tissue is similar to that
of invertebrates if whole-body concentrations are the endpoint (Presser and Luoma 2010), as
follows:

TTEw = — =
Cinvertebrae
where :
Cinvertebrae =  Coparticulae ® T T Finvertebrae
therefore :

Cfish = Cparticulae o TTFinvertebrae ® T T Fiish [Eq_ 4]

Where:
Crisn = concentration of selenium in fish (ug/g dw)
Cinvertebrate = concentration of selenium in invertebrate (ug/g dw)
Cparticulate = concentration of selenium in particulate material (ug/g dw)
TTFinvertebrate = trophic transfer factor from particulate material to invertebrate

TTFpsh = trophic transfer factor from invertebrate to fish
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Modeling of bioaccumulation into a particular fish species includes physiology of the organism and
its preferred foods. Therefore, variability in fish tissue concentrations of selenium is driven more by
dietary choices and their respective levels of bioaccumulation (i.e., TTFinvertebrate) than by differences
in the dietary transfer to the fish (TTFpsh). A diet of mixed prey (including invertebrates or other
fish) can be modeled as follows:

Ciish = TTFisne [(Cl . Fl) + (Cz . Fz) + (Cs . Fs)] [Eq. 5]

Where:
Cssh = concentration of selenium in fish (ng/g dw)
TTFjsh = trophic transfer factor for fish species
C1.3 = concentration of selenium in invertebrate or fish prey items 1, 2, and 3 (pg/g dw)
F1.3= fraction of diet composed of prey items 1, 2, and 3

Modeling of selenium concentrations in longer food webs with higher trophic levels (e.g., forage fish
being consumed by predator fish) can be completed by incorporating additional TTFs; for example:

Cpredatorfish =  TTFinverteorae ® Cparticulae ® TTFforagefish .TTFpredatorfish [Eq 6]

Where:
Cpredator fish = concentration of selenium in fish (pg/g dw)
TTFinvertebrate = trophic transfer factor from particulate material to invertebrate
Cparticulate = concentration of selenium in particulate material (ug/g dw)
TTFforage fish = trophic transfer factor for invertebrates to foraging fish species
TTFpredator fish = trophic transfer factor for forage fish to predator species

The fish TTFs reported in Presser and Luoma (2010) ranged from 0.5 to 1.6, so the average fish TTF
of 1.1 was used for all trophic levels of fish.

Modeled selenium concentrations in whole-body fish were used to estimate selenium
concentrations in fish fillets, as described below in Section A.4.

8M.3.4 Selenium Concentrations in Bird Eggs

Selenium concentrations in bird tissues can be estimated, but the transfer of selenium into bird eggs
is more meaningful for evaluating reproductive endpoints (Presser and Luoma 2010). Examples of
models for selenium transfer to bird eggs are as follows:

Cbirdegg = Cparticulae ® TT Finvertebrae ® TTFbirdegg [Eq. 7]
Or:
Cbirdegg = Cparticulae ® TTFinverteorae ® TTFeish @ TTFbirdegg [Eq 8]
Where:
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Chird egg = concentration of selenium in bird egg (ng/g dw)

Cparticulate = concentration of selenium in particulate material (pg/g dw)

TTFinvertebrate = trophic transfer factor from particulate material to invertebrate

TTFjsh = trophic transfer factor from invertebrate to fish

TTFpird egg = trophic transfer factor from invertebrate or fish (depending on diet) to bird egg

The only bird TTF presented in Presser and Luoma (2010) was for the mallard (T7TFpird egg = 1.8).
Mallards are considered a sensitive species to selenium based on reproductive endpoints.

8M.4 Refinement of Selenium Bioaccumulation Models for the

Delta

Several models were evaluated and refined to estimate selenium uptake in fish and in bird eggs from
waters in the Delta. Input parameters to the model (Kss and TTFs) were varied among the models as
refinements were made. A summary of the input parameters is presented in Table 5. Rationale for
each refinement is presented below with the discussion of each model. In addition, largemouth bass
collected in the Delta from areas near DSM2 output locations were used to calculate the geometric
mean selenium concentration in whole-body fish (Foe 2010a). The ratio of the estimated selenium
concentration in fish to measured selenium in whole-body bass was used to evaluate each fish
model and to focus refinements to the model. The models evaluated are presented in the following
subsections.

8M.4.1 Bioaccumulation in Whole-body Fish

Seven models were evaluated for estimating whole-body selenium concentrations in fish. The basic
models were refined by dietary fraction and input parameters to provide a model that would most
closely represent conditions in the Delta. Each model is described in this section.

Model 1 was a basic representative of uptake by a forage fish, while Models 2 and 3 calculated
sequential bioaccumulation in longer food webs representative of predatory fish of increasing
complexity as shown below:

e Model 1: Trophic level 3 (TL-3) fish eating invertebrates
Crishn = Cparticulae ® T T Finvertebrae ® T T Fish [Eq. 9]
e Model 2: Trophic level 4 (TL-4) fish eating TL-3 fish
Ciisn = Cparticulae ® T TFinvertebrae ® TTFrish ® T T Fish [Eg. 10]

e Model 3: TL-4 fish eating TL-3 fish eating TL-3 and TL-2 invertebrates

Ciish = Cparticulae ® TTFinvertebrae ® T T Finvertebrae ® T T Fish ® T T Fish [Eq 11]
Where:
Crisn = concentration of selenium in fish (ug/g dw)
Cparticulate = concentration of selenium in particulate material (ug/g dw)
Bay Delta Conservation Plan November 2013
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TTFinvertebrate = Trophic transfer factor from particulate material to invertebrate
TTFgsh = Trophic transfer factor from invertebrate or fish to fish

In each model, the particulate selenium concentration was estimated using Equation 2 and a default
Kq0f 1,000. The average TTFs for invertebrates (2.8) and fish (1.1) were also used in each model.
The outputs of estimated selenium concentrations and the ratios of estimated fish selenium
concentration to measured bass selenium concentration for Models 1, 2, and 3 are presented in
Table 6 and Figure 1 (all figures are provided at the end of this appendix).

Model 1 tended to underestimate the whole-body selenium concentrations in fish when compared
to bass data reported in Foe (2010a). This was most likely because Model 1 was estimating a forage
fish (TL-3), whereas bass are a predatory fish with expected higher dietary exposure. Consequently,
Model 1 was not further developed as the selenium bioaccumulation model to represent fish in the
Delta.

Models 2 and 3 are both representative of predatory fish, but Model 2 was very similar to Model 1 in
distribution of data and in underestimating bass data. Conversely, Model 3 had a larger distribution
and greater variation in the data and significantly overestimated the bass data. These models were
used as the basis for Models 4 and 5.

Models 4 and 5 were developed to represent a mixed diet using prey fractions to characterize the
diet of fish in the Delta, as follows:

e Model 4: 50% of Model 2 and 50% of Model 3
CrishModela = (0.5 o Cirish ModeIZ) + (0.5 ° CfishModeIB) [Eq. 12]

e Model 5: 75% of Model 2 and 25% of Model 3
CfishModels = (0.75 o Ciish ModeIZ) + (0.25 . CfishModeI3) [Eq. 13]

Models 4 and 5 used the default K4 (1,000), average invertebrate TTF (2.8), and average fish TTF
(1.1). The outputs of estimated selenium concentrations and ratios of the estimated selenium
concentration in fish to measured selenium concentration in bass data for Models 4 and 5 are
presented in Table 6 and Figure 1. Data distribution and variation were comparatively large in
Model 4. Model 5 was relatively predictive of bass data, but was not considered representative of the
general population of predatory fish in the Delta. Consequently, it was determined that Model 2 was
the most representative of the prey base used by fish in the Delta (i.e.,, number of trophic levels in
the model); therefore, further evaluation and refinement of the selenium bioaccumulation model
was limited to Model 2.

In addition, review of Models 1 through 5 indicated that the default value of 1,000 for K; was not
representative of the Delta’s potentially high variability and uncertainty with regard to residence
time. The Delta tends to have a long water residence time and receives upstream contributions of
selenium, and greater recycling and higher concentrations of selenium entering the food web are
expected. Model 6 was developed using an extrapolated Ky value of 1,400 with Model 2 (Equation
10). The average invertebrate and fish TTFs were used. Model 6 was generally predictive of bass
data (ratio median 1.04). The outputs of estimated selenium concentrations and ratios of the
estimated selenium concentration in fish to measured selenium concentration in bass data for Model
6 are presented in Table 7 and Figure 1.
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Selenium

Model 7 was a further refinement whereby site-specific data for dissolved selenium in water and
selenium in particulate samples collected in the Delta (Lucas and Stewart 2007) were used to
calculate a site-specific Kg of 1,760 (geometric mean). Model 7 used the more representative site-
specific Kq (1,760) with Model 2 (Equation 10) and the average invertebrate and fish TTFs (2.8 and
1.1, respectively). The outputs from Model 7 slightly overestimated selenium concentrations in fish
compared to selenium concentrations in bass (ratio median 1.30), as shown in Table 7 and Figure 1.

Model 8 used the site-specific K4 (1,760) and the average fish TTF (1.1). The invertebrate TTF was
revised so that mayflies and stoneflies were not included in the average, because these species
would not be readily available in the Delta to contribute to fish or bird diets. The revised
invertebrate TTF of 2.1 was used in Model 8. The outputs from Model 8 are presented in Table 8 and
Figure 1.

As expected in a large, complex, and diverse ecological habitat such as the Delta, variations in the
data distribution and in the outputs of all models including Model 8 (minimum ratio 0.45, maximum
ratio 2.21, and median ratio 0.98) were observed. The variation in the models’ outputs is primarily
influenced by (1) the selenium concentration in water, used to estimate the selenium concentration
in fish tissue, and (2) the measured selenium concentration in bass. Variation in selenium
concentrations in water among the years was small, so the variation in selenium concentrations in
bass was the primary factor determining the temporal variation among the models. One prominent
outlier was observed in all models, seasons, and years as shown by the overestimation of selenium
concentration in fish to measured selenium in bass collected at Vernalis. The overestimation is likely
the result of high selenium concentrations in water calculated during different years (1999-2007)
from those when bass were collected (2000, 2005, or 2007).

Data from Year 2000 were the most predictive in estimating selenium concentrations in fish tissue
compared to measured selenium concentrations in bass with Model 8 (minimum ratio = 0.53,
maximum ratio = 2.21, and median ratio = 0.98; Figure 2). Foe (2010a) reported the water year type
for 2000 as “above normal” for both the Sacramento River and San Joaquin River watersheds. It
came after “wet” water years and was followed by “dry” water years. Year 2005 selenium
concentrations in bass were comparatively lower than those estimated for Year 2000. Year 2005
was wetter than Year 2000 (reported as “above normal” for the Sacramento River watershed and
wet for the San Joaquin River watershed), and occurred between periods of wetter water years than
reported for Year 2000. As expected in a wet water year, the water residence time is shorter,
resulting in less selenium recycling and lower concentrations of selenium entering the food web.
Under these influences, Model 8 tended to overestimate selenium concentrations in fish for Year
2005 (minimum ratio = 0.79, maximum ratio = 2.12, and median ratio = 1.21; Figure 2). For Year
2007, the model generally underestimated the comparatively higher measured selenium
concentration in bass (minimum ratio = 0.45, maximum ratio = 1.57, and median ratio = 0.62).
Water Year 2007 was reported as dry (Sacramento River watershed) and “critically dry” (San
Joaquin River watershed). It came after wet water years and was followed by critically dry water
years. This dry water year resulted in a longer water residence time, greater selenium recycling, and
higher concentrations of selenium entering the food web. Because the influences of a dry water year
were not captured in the selenium concentrations in water and were reflected only in bass, Model 8
underestimated selenium concentrations in bass for Year 2007. Therefore, these results illustrate
how Model 8 best predicts selenium concentration in fish during normal to wet water years but not
dry water years. However, as shown above, Model 8 also can represent selenium bioaccumulation
when all water year types were combined (represented by 2000, 2005, and 2007).
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Further evaluation of water-year effects on selenium concentration in bass concluded that a more
representative model was needed for dry water years. Therefore, Model 9 used an extrapolated Ky of
2,840, the revised invertebrate TTF of 2.1, and the average fish TTF of 1.1 with Model 2 to provide a
better fit for the bass data in dry water years. The outputs of estimated selenium concentrations and
ratios of the estimated selenium concentration in fish to measured selenium concentration in bass
data for Model 9 are presented in Table 9 and Figure 3.

Model 8 is relatively predictive of selenium concentration in whole-body bass during normal to wet
water years (ratio median 1.04; Figure 3) or all water years (ratio median 0.98; Figure 1), and Model
9 is considered predictive for dry water years (ratio median 1.00; Figure 3). These models were
selected as the selenium bioaccumulative models to estimate selenium concentration in whole-body
fish in the Delta and are summarized below for ease of reference; see Table 5 for Kss and TTFs:

e  Model 8: Trophic level 4 (TL-4) fish eating TL-3 fish
Cish = Cparticulae ® TT Finvertebrae ® T T Fish ® T T Fish
where : [Eq. 14]
Crarticulae = Kd ® Cwater
e Model 9: Trophic level 4 (TL-4) fish eating TL-3 fish
Coisn = Cparticulae ® T T Finverteorae ® T T Ftish T T Frish
where : [Eq. 15]
Crarticulae = Kd ® Cwater
Where:
Cparticulate = Concentration of selenium in particulate material (pg/g dw)
Cwater = Selenium concentration in water column (pg/L)
Kq = equilibrium constant
TTFinvertebrate = Trophic transfer factor from particulate material to invertebrate
TTFjsh = Trophic transfer factor from invertebrate to fish

Because all models greatly overestimated selenium bioaccumulation in fish at Vernalis in all seasons
and years, Models 8 and 9 were modified by adjusting the Ks downward to reflect the lower rate of
bioaccumulation at that location. The adjusted models used K4 values of 850 for Model 8a and 1,130
for Model 9a. With these adjustments, Model 8a produced a ratio of 1.01 for the comparison of
modeled fish to the bass data and Model 9a produced a ratio of 1.00.

8M.4.2 Bioaccumulation in Bird Eggs

The Kg4, invertebrate TTF, and fish TTFs developed for use in fish bioaccumulation Models 8 and 9
were also used to estimate selenium uptake into bird eggs using the following two bird egg models:

e Bird Egg: Uptake from invertebrates
Cbirdegg = Cparticulae ® TTFinverteorae ® TTFbirdegg
where : [Eq. 16]

Cparticulae = Kd @ Cwater

Bay Delta Conservation Plan 8M-9 November 2013
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e Bird Egg: Uptake from fish

Cbirdegg = Chparticulae ® T T Finvertebrae ® T T Ffisn® T T Foirdegg
where: [Eq.17]
Crarticulae = Kd @ Cwater
Where:

Chird egg = concentration of selenium in bird egg (1g/g dw)

Cparticulate = concentration of selenium in particulate material (ug/g dw)

Cwater = Selenium concentration in water column (pg/L)

Kq = equilibrium constant

TTFinvertebrate = trophic transfer factor from particulate material to invertebrate
TTFjsh = trophic transfer factor from invertebrate to fish
TTFpird egg = trophic transfer factor from invertebrate or fish (depending on diet) to bird egg

For normal to wet years, the site-specific Ky value (1,760), revised invertebrate TTF (2.1), average
fish TTF (1.1), and mallard bird egg TTF (1.8) were used. For dry years, the revised Ky (2,840),
revised invertebrate TTF (2.1), average fish TTF (1.1), and mallard bird egg TTF (1.8) were used.
Results of output for bird egg modeling are shown in Table 8 for normal and wet years and in Table
9 for dry years.

8M.5 Bioaccumulation in Fish Fillets

Selenium concentrations in whole-body fish were converted to selenium concentrations in skinless
fish fillets. The regression equation provided in Saiki et al. (1991) for largemouth bass from the San
Joaquin River system was considered to be the most representative of fish in the Delta and was used
for the conversion of these selenium concentrations as follows:

SF = —0.388+1.322WB [Eq. 18]

Where:
SF = selenium concentration in skinless fish fillet (ug/g dw)
WB = selenium concentration in whole-body fish (ng/g dw)

Fish fillet data will be compared to the advisory tissue level (2.5 pg/g) in wet weight (ww) (OEHHA
2008); therefore, wet-weight concentrations were estimated from dry-weight concentrations using
the equation provided by Saiki et al. (1991) as follows:

WW = DW e (100— Moist)/100 [Eq. 19]
Where:
WW = selenium concentration in wet weight (ug/g ww)

DW = selenium concentration in dry weight (ug/g dw)
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Moist = mean moisture content of the species

Because moisture content in fish varies among species, sample handling, and locations, the mean
moisture content of 70 percent as used by Foe (2010b) was used as an assumed approximation for
fish in the Delta. The final equation used to estimate selenium concentration in skinless fish fillets
(wet weight) from selenium concentration in whole-body fish (dry weight) is as follows:

SF = (~0.388+1.322WB)e0.3 [Eq. 20]

Where:
SF = selenium concentrations in skinless fish fillet (ug/g ww)

WB = selenium concentration in whole-body fish (ug/g dw)
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ABBREVIATIONS

ug/L micrograms/liter

ug/g dw micrograms/gram, dry weight

ug/g ww micrograms/gram, wet weight

GM geometric mean (in separate Excel tables)

NA not available (in separate Excel tables)

OEHHA Office of Environmental Health Hazard Assessment

RM River Mile

SFEI San Francisco Estuary Institute

SWAMP Central Valley Regional Water Quality Control Board Surface Water Ambient Monitoring
Program

TL trophic level

TTF trophic transfer factor

USGS U.S. Geological Survey
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Table M-1. Selenium Concentrations in Water at Inflow Sources to the Delta

Selenium

GM Se
Concentration

Representative in Water
Delta Sources Inflow Site (ug/L)? Years Source
Delta Agriculture Mildred Island, Center 0.11 2000, 2003-2004 Lucas %gftewa”

Mokelumne,
E"’.‘St De_Ita Calaveras, and 0.1 None None
Tributaries . b
Cosumnes Rivers
Martinez/Suisun San Joaquin River 0.09 2000-2008 SFEI Website 2010
Bay near Mallard Island
Sacramento River Sacramento River at 0.32 1996-2001, 2007~ USGS Website 2010
Freeport 2010
San Joaquin River | 220 Joaquin River at 0.84 1999-2007 SWAMP Website 2009
Vernalis (Airport Way)

Sacramento River at 2003, 2004, 2007, .
Yolo Bypass Knights Landingd 0.45 2008 DWR Website 2009
Notes:

@Selenium concentrations are in dissolved fraction unless otherwise noted.
® Dissolved selenium concentration is assumed to be 0.1 pg/L due to lack of available data and lack of sources that would
be

expected to result in concentrations greater than 0.1 pg/L.
°Not specified whether total or dissolved selenium.

Total selenium concentration in water.

pg/L = microgram(s) per liter

GM = geometric mean

Se = selenium
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Selenium

Table M-2. Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations: Year 2000

First Quarter Inflow Percentage Second Quarter Inflow Percentage Third Quarter Inflow Percentage Fourth Quarter Inflow Percentage
Inflow Source = Martinez/ Martinez/ Martinez/ Martinez/ .
Delta | EastDelta San Suisun Yolo Delta | East Delta San Suisun Yolo Delta | EastDelta San Suisun Yolo Delta | EastDelta San Suisun Yolo Estimated Waterborne
Ag. | Tributaries | Sac.R. | Joaq.R.| Bay Bypass | Ag. | Tributaries | Sac.R. | Joaq.R.| Bay Bypass | Ag. | Tributaries | Sac.R. | Joag.R.| Bay Bypass | Ag. | Tributaries | Sac.R. | Joaq.R.| Bay Bypass | Selenium Concentrations (ug/L)
Inflow Location =»
Mokelumne Mokelumne Mokelumne Mokelumne

Mildred | Calaveras Mallard Mildred | Calaveras Mallard Mildred | Calaveras Mallard Mildred | Calaveras Mallard

Island, | Cosumnes Island, | Knights | Island, | Cosumnes Island, | Knights | Island, | Cosumnes Island, | Knights | Island, | Cosumnes Island, | Knights

Center Rivers Freeport | Vernalis | Center | Landing | Center Rivers Freeport | Vernalis | Center | Landing | Center Rivers Freeport | Vernalis | Center | Landing | Center Rivers Freeport | Vernalis | Center | Landing
(D)S{VIZI Selenium (hg/L) 3 tst | 2nd | 3rd | 4th
Wu tpU 0.113 0.100 0.320 | 0.840 | 0.088 | 0.450 | 0.113 0.100 0.320 | 0.840 | 0.088 | 0.450 | 0.113 0.100 0.320 | 0.840 | 0.088 | 0.450 | 0.113 0.100 0.320 | 0.840 | 0.088 | 0.450 [ Quarter | Quarter | Quarter | Quarter | Annual

ater

Location Location ID
Big Break BIGBRK_MID 2.94 6.88 53.15 6.59 0.18 5.70 2.95 6.37 73.59 | 13.55 0.27 3.12 3.13 0.45 85.63 0.44 4.15 6.12 2.13 0.20 84.85 0.02 8.76 3.96 0.26 0.37 0.31 0.30 | 0.33
Cache Slough |CACHS_LEN 1.46 0 53.38 0 0 3191 | 1.24 1.5E-05 85.07 |2.5E-05 0 13.25 | 1.66 4.7E-07 85.95 |4.3E-07| 5.9E-07 | 12.23 | 1.32 2.8E-06 89.83 |1.1E-07| 2.3E-05 | 8.67 0.32 0.33 | 0.33 0.33 | 0.33
Cache Slough |CACHSR_MID 2.88 0 54.86 0 0 20.48 | 3.36 9.8E-07 79.75 |1.9E-06 0 16.25 | 1.90 9.3E-08 84.53 |1.8E-07| 9.2E-12 | 13.38 | 1.81 1.0E-07 89.45 |6.2E-10| 3.0E-06 | 8.54 0.27 0.33 0.33 0.33 | 0.33
Ryer
Cosumnes R. |COSR_LEN 8.1E-06| 98.82 0 0 0 0 0 100.00 0 0 0 0 0 100.00 0 0 0 0 0 100.00 0 0 0 0 0.10 0.10 | 0.10 0.10 | 0.10
Franks Tract FRANKST_MID 5.06 11.56 43.94 15.79 0.02 0.32 4.17 9.42 61.16 23.89 0.01 1.22 4.04 0.57 90.34 0.41 0.80 3.78 2.76 0.62 91.38 0.12 2.42 2.64 0.29 0.42 0.32 0.31 0.35
Little Holland LHOLND_LO 72.35 0 5.06 0 0 6.50 23.38 8.2E-07 63.10 |[1.6E-06 0 13.03 | 18.48 2.2E-07 68.67 [4.2E-07| 7.2E-13 | 12.68 | 19.63 2.6E-09 72.79 0 0 7.42 0.13 0.29 0.30 0.29 0.29
Tract
Middle R MIDRBULFRG_LEN 10.54 13.07 18.37 32.20 | 1.9E-03 |3.2E-03| 5.49 9.19 14.96 70.17 | 4.2E-04| 0.10 7.81 6.43 69.63 14.94 0.12 1.02 4.86 6.31 59.79 27.84 1 0.68 0.35 0.65 0.37 0.44 0.49
Bullfrog
Mildred Isl MILDDRISL_MID 7.47 14.31 22.79 30.23 | 2.4E-03 |1.8E-03| 4.77 10.05 18.48 66.48 | 6.7E-04 | 0.13 6.57 4.57 83.28 4.14 0.15 1.25 4.50 6.63 71.28 16.13 0.61 0.82 0.35 0.63 0.32 0.38 0.44
Mok. R. below [MOKBCOS_LEN 2.07 96.19 0 0 0 0 1.65 98.35 0 0 0 0 7.23 92.77 4.7E-09 0 0 0 2.47 97.53 0 0 0 0 0.10 0.10 0.10 0.10 0.10
Consum.
Mok. R. MOKDCOS_MID 2.07 96.43 0 0 0 0 1.68 98.32 0 0 0 0 7.08 92.92 0 0 0 0 2.34 97.66 0 0 0 0 0.10 0.10 | 0.10 0.10 | 0.10
downstream
Consum.
Old R. near OLDRNPARADSEC_MID| 6.24 0 0 87.26 0 0 14.40 1.67 5.21 78.66 | 1.2E-05| 0.04 10.56 3.9E-05 |1.3E-04| 89.44 | 8.8E-28 [3.0E-07| 2.50 1.1E-04 |[3.5E-04| 97.50 | 2.8E-20 |1.7E-07| 0.74 0.70 0.76 0.82 0.76
Paradise Cut
Paradise Cut |PARADSECUT_LEN 4.69 0 0 91.37 0 0 2.62 0.06 0.15 97.16 | 1.5E-07 |1.1E-03| 3.43 0 0 96.57 0 0 0.96 0 0 99.04 0 0 0.77 0.82 0.82 0.83 | 0.82
Port of PORTOSTOCK_LO 1.67 0 0 18.85 0 0 2.22 0 0 60.73 0 0 3.09 0 0 81.32 0 0 2.70 0 0 89.89 0 0 0.16 0.51 0.69 0.76 | 0.65
Stockton
Sac. R. at SACRISLTON_LO 0.33 0 95.77 0 0 0 0.31 0.00 99.60 0 0 5.5E-05| 0.44 0 99.55 0 0 1.3E-05| 0.28 0 99.72 0 0 1.1E-03| 0.31 0.32 0.32 0.32 0.32
Isleton
Sac. R. RM 44 |SACR44_L0 0.14 0 97.93 0 0 0 0.11 0 99.81 0 0 0 0.13 0 99.86 0 0 0 0.05 0 99.94 0 0 0 0.31 0.32 0.32 0.32 | 0.32
Sandmound SI. | SANDMND_MID 6.36 10.51 43.82 | 12.90 0.03 0.57 5.22 8.81 63.78 | 20.40 0.03 1.63 5.24 0.61 87.78 0.49 1.22 4.59 331 0.43 89.58 0.06 3.44 3.11 0.27 0.40 | 0.31 0.31 | 0.34
Sherman SHERMNILND_LO 1.64 3.45 52.71 3.93 0.60 12,10 | 2.48 4.95 76.80 | 10.96 0.96 3.67 2.60 0.40 81.69 0.46 8.21 6.56 1.77 0.11 77.64 0.01 16.46 3.94 0.26 0.36 | 0.31 0.28 | 0.32
Island
SJR Bowman |SJRBOWMN_MID 1.40 0 0 94.03 0 0 1.52 0 0 98.48 0 0 3.00 0 0 97.00 0 0 0.33 0 0 99.67 0 0 0.79 0.83 | 0.82 0.84 | 0.83
SIJR N Hwy4  |SIRNHWY4_MID 3.49 0 0 89.96 0 0 1.87 0 0 98.13 0 0 3.91 0 0 96.09 0 0 0.72 0 0 99.28 0 0 0.76 0.83 | 0.81 0.83 | 0.82
SJR Naval st |SIJRNAVLST_LO 8.89 12.70 0.00 65.44 0 0 2.69 6.26 0 90.94 0 0 5.98 10.89 0 83.00 0 0 2.02 3.10 0.00 94.84 0 0 0.57 0.77 0.71 0.80 | 0.76
SJR Potato SIJRPOTSL_MID 3.15 12.62 55.38 | 12.40 0.01 0.06 3.05 10.32 65.93 | 19.73 0.01 0.86 2.63 0.35 93.54 0.20 0.45 2.79 2.06 0.80 93.46 0.06 1.47 211 0.30 0.39 0.32 0.31 | 0.34
Slough
SJR Turner SJRTURNR_MID 8.81 9.28 2.55 56.31 | 5.3E-05 |1.0E-05| 3.33 5.77 0.41 90.39 | 6.3E-06 |2.4E-03| 8.69 13.75 17.87 59.41 0.01 0.16 3.23 4.83 7.34 84.49 0.03 0.05 0.50 0.77 0.58 0.74 0.70
SJR/Pt. ASRANTFSH_MID 1.92 4.35 55.13 4.50 0.44 10.23 2.45 472 77.70 10.28 0.76 3.91 2.64 0.35 83.38 0.38 6.66 6.52 1.82 0.12 80.54 0.01 13.33 411 0.27 0.36 0.31 0.29 0.32
Antioch/fish
pier
Suisun Bay SUISNB_LEN 0.81 1.22 45.93 1.24 16.49 15.94 0.92 1.66 49.51 3.61 41.10 2.95 0.80 0.23 27.56 0.40 68.55 2.42 0.60 0.03 28.62 0.01 69.16 1.54 0.25 0.24 0.16 0.16 0.19
Sycamore SYCAMOR_MID 6.50 50.69 15.18 0 0 0 5.89 76.86 16.89 |2.8E-07 0 0 5.04 14.29 80.66 |[1.2E-31 0 0 4.23 31.10 64.66 0 0 0 0.11 0.14 0.28 0.24 0.22
Slough
White Slough |WHITESL_LO 22.32 11.88 17.97 2551 | 1.7E-08 |6.0E-11| 16.54 12.10 16.87 54.46 | 3.7E-09 |6.1E-05| 9.89 7.76 82.34 |[3.8E-03| 3.0E-05 |5.3E-04| 11.19 12.92 75.64 0.24 | 4.2E-04 |6.4E-04| 0.31 0.54 0.28 0.27 0.36
White Slough |WHTSLDISPONT_LEN 14.83 22.63 29.02 | 22.45 | 5.4E-08 0 12.45 13.97 21.21 | 52.32 | 2.2E-09 |2.3E-04| 8.74 7.78 83.47 |2.4E-03| 4.0E-05 |5.6E-04| 5.28 14.84 79.82 0.05 | 5.0E-04 |7.3E-04| 0.32 0.54 | 0.28 0.28 | 0.37
DS
Disappointment
Sl.
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Table M-3. Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations: Year 2005

Selenium

First Quarter Inflow Percentage

Second Quarter Inflow Percentage

Third Quarter Inflow Percentage

Fourth Quarter Inflow Percentage

Inflow Source = Martinez/ Martinez/ Martinez/ Martinez/ .
Delta East Delta San Suisun Yolo Delta East Delta San Suisun Yolo Delta | East Delta San Suisun Yolo Delta | EastDelta San Suisun Yolo Estimated Waterborne
Ag. Tributaries | Sac.R. | Joag.R. Bay Bypass Ag. Tributaries | Sac.R. | Joaq.R. | Bay Bypass | Ag. | Tributaries | Sac.R. | Joag.R. | Bay Bypass Ag. | Tributaries | Sac.R. | Joaq.R. | Bay Bypass | Selenium Concentrations (ug/L)
Inflow Location =
Mokelumne Mokelumne Mokelumne Mokelumne

Mildred | Calaveras Mallard Mildred | Calaveras Mallard Mildred | Calaveras Mallard Mildred | Calaveras Mallard

Island, | Cosumnes Island, Knights | Island, | Cosumnes Island, | Knights | Island, | Cosumnes Island, | Knights | Island, | Cosumnes Island, | Knights

Center Rivers Freeport | Vernalis | Center | Landing | Center Rivers Freeport | Vernalis | Center | Landing | Center | Rivers | Freeport| Vernalis | Center | Landing | Center Rivers | Freeport | Vernalis | Center | Landing
gS{vlzt Selenium (kg/L) ¥ st | 2nd | 3rd | 4th
leja.tg:'j 0.113 0.100 0.320 0.840 0.088 0.450 | 0.113 0.100 0.320 | 0.840 | 0.088 | 0.450 | 0.113 0.100 0.320 | 0.840 | 0.088 | 0.450 | 0.113 0.100 0.320 | 0.840 | 0.088 | 0.450 |Quarter | Quarter | Quarter | Quarter | Annual
Location Location ID
Big Break BIGBRK_MID 5.87 757 83.73 | 241 0.24 018 | 2.90 17.21 52.77 | 26.69 |1.6E-03| 043 | 3.31 2.21 88.77 | 170 | 398 | 0.03 | 239 0.24 90.17 | 001 | 648 | 070 [ 030 | 042 | 0.31 | 0.30 0.33
Cache Slough | CACHS_LEN 4.89 2.2E-07 93.64 8.E-07 | 3.8E-07 1.47 1.48 7.1E-07 94,13 |8.0E-07|1.1E-08| 4.38 1.94 1.7E-05 98.02 |1.0E-05|1.6E-06| 0.05 2.30 1.2E-05 92.72 |4.6E-07| 0.00 4.98 0.31 0.32 0.32 0.32 0.32
Cache Slough | CACHSR_MID 8.13 3.0E-07 91.14 |1.2E-06 | 1.3E-06 0.73 3.74 2.5E-08 91.89 |1.0E-07|2.9E-08| 4.38 2.15 | 5.6E-07 | 97.77 |2.6E-07 |4.5E-09| 0.08 2.66 8.8E-07 | 96.37 |1.9E-08 |7.6E-06 | 0.97 0.30 | 0.32 | 0.32 | 0.32 0.31
Ryer
Cosumnes R. COSR_LEN 0 100.00 0 0 0 0 0.00 100.00 0.00 0 0 0 0 100 0 0 0 0 1.2E-04| 100.00 0 0 0 0 0.10 0.10 0.10 0.10 0.10
Franks Tract |FRANKST_MID 8.65 11.65 72.50 | 7.E+00 | 0.19 005 | 4.63 16.63 26.97 | 51.74 |1.1E-04| 0.03 | 4.27 3.20 89.93 | 181 | 077 | 0.02 | 317 0.81 94.16 | 0.06 1.74 | 005 | 031 | 054 | 031 | 031 037 |
Little Holland LHOLND_LO 97.11 3.2E-09 2.88 9.E-09 | 3.9E-09 0.01 44,12 6.5E-09 53.25 2E-08 |1.2E-08| 2.63 18.61 | 5.6E-07 81.24 0.00 0.00 0.16 46.22 6.1E-08 53.77 | 2.8E-08 | 2.6E-09| 0.01 0.12 0.23 0.28 0.22 0.21
Tract
Middle R MIDRBULFRG_LEN 13.67 9.76 28.26 48.24 0.08 0.01 5.55 5.64 2.70 86.11 |7.1E-05|8.4E-04| 7.43 12.50 53.07 26.88 0.12 |[3.1E-03| 5.54 8.75 65.65 19.67 0.39 |[1.1E-03| 0.52 0.74 0.42 0.39 0.52
Bullfrog
Mildred Isl MILDDRISL_MID 12.36 11.39 32.28 43.87 | 8.4E-02 0.01 4.81 6.98 2.78 85.43 |3.6E-05|6.7E-04| 6.73 12.68 65.46 | 14.98 0.15 |3.9E-03| 4.81 7.16 77.85 9.71 0.47 |1.8E-03| 050 | 0.74 | 0.36 | 0.34 0.48
Mok. R. below | MOKBCOS_LEN 2.18 97.82 0 0.00 0 0 0.53 99.47 0 0 0 0 3.05 96.95 0 0 0 0 3.00 97.00 0 0 0 0 0.10 | 0.10 | 0.10 | 0.10 0.10
Consum.
Mok. R. MOKDCOS_MID 2.22 97.78 0 0.00 0 0 0.53 99.47 0 0 0 0 3.05 96.95 0 0 0 0 2.93 97.07 0 0 0 0 0.10 | 0.10 | 0.10 | 0.20 0.10
downstream
Consum.
Old R. near OLDRNPARADSEC_MID| 8.95 4.7E-05 1.5E-03 | 91.05 1.4E-05 |1.4E-06| 1.43 1.7E-07 |1.6E-05| 98.57 |1.7E-08 | 3.5E-10| 6.64 0 5.E-09 | 93.36 0 0 14.49 0.24 3.16 82.09 0.02 |[8.1E-05| 0.77 0.83 0.79 0.72 0.78
Paradise Cut
Paradise Cut PARADSECUT_LEN 10.28 1.6E-07 6.8E-07 | 89.72 1.6E-11 |1.7E-08| 0.82 0 0 99.18 0 0 2.39 0 0 97.61 0 0 1.08 0 0 98.92 0 0 0.77 0.83 0.82 0.83 0.81
Port of PORTOSTOCK_LO 4.70 0 0 95.30 0 0 2.83 0 0 97.16 0 0 2.20 0 0 97.80 0 0 2.20 0 0 97.79 0 0 0.81 0.82 0.82 0.82 0.82
Stockton
Sac. R. at SACRISLTON_LO 0.55 0 99.45 0.00 0 0 0.18 0 99.82 0.00 0 0 0.45 0 99.55 0.00 0 0 0.41 0 99.59 0 0 8.2E-08| 0.32 | 0.32 | 0.32 | 0.32 0.32
Isleton
Sac. R.RM 44 |SACR44_L0 0.21 0 99.79 0.00 0 0 0.07 0 99.93 0.00 0 0 0.14 0 99.86 0.00 0 0 0.17 0 99.83 0 0 0 0.32 | 0.32 | 0.32 | 0.32 0.32
Sandmound SI. SANDMND_MID 10.51 10.17 74.35 4.65 0.25 0.07 5.35 18.03 32.15 | 44.41 |1.5E-04| 0.06 5.61 3.13 87.97 2.10 1.17 0.02 3.93 0.55 92.97 0.03 2.45 0.07 0.30 | 050 | 0.31 | 0.31 0.35
Sherman 4.89 5.04 87.74 1.52 0.56 0.23 2.43 14.17 61.17 21.31 0.03 0.89 2.76 1.84 86.03 1.72 7.62 0.04 1.95 0.11 84.69 0.01 11.76 1.48 0.31 0.40 0.30 0.29 0.32
Island SHERMNILND_LO
SJR Bowman | SJRBOWMN_MID 1.10 0 0.00 98.90 0 0 0.45 0 0 99.55 0 0 2.06 0 0 97.94 0 0 0.80 0 0 99.20 0 0 0.83 | 0.84 | 0.83 | 0.83 0.83
SJR N Hwy4 SIJRNHWY4_MID 1.89 0 0.00 98.11 0 0 0.59 0 0 99.41 0 0 2.64 0 0 97.36 0 0 1.94 0.00 0 98.06 0 0 0.83 0.84 0.82 0.83 0.83
SJR Naval st SJRNAVLST_LO 4.70 5.45 0.00 89.85 0 0 1.06 5.10 0 93.84 0 0 4.11 9.43 0 86.46 0 0 4.97 12.46 0 82.57 0 0 0.77 0.79 0.74 0.71 0.75
SJR Potato SJRPOTSL_MID 6.24 16.03 71.18 6.45 0.07 0.03 2.65 23.15 38.61 35.59 [1.1E-05| 0.01 2.75 2.58 93.40 0.83 0.42 0.01 2.16 1.30 95.35 0.02 1.04 0.13 0.31 0.45 0.31 0.31 0.34
Slough
SJR Turner SIJRTURNR_MID 6.75 4.55 1.37 87.31 0.01 0 1.49 3.20 0.00 95.31 0 0 6.05 11.77 4.90 77.27 0.01 |8.4E-05| 5.55 16.96 10.99 66.44 0.06 |[7.4E-05| 0.75 0.81 0.68 0.62 0.71
SJR/Pt. ASRANTFSH_MID 4.87 5.29 87.53 1.67 0.37 0.27 2.37 13.56 62.61 | 20.61 0.02 0.84 2.82 1.68 87.76 1.46 6.24 0.03 2.05 0.14 86.70 0.01 9.68 1.42 0.31 | 0.39 | 0.30 | 0.29 0.32
Antioch/fish
pier
Suisun Bay SUISNB_LEN 2.63 1.36 66.87 0.33 28.58 0.23 1.35 6.21 59.91 8.33 22.38 1.82 0.83 0.82 31.47 1.16 65.65 0.07 0.68 0.05 32.01 0.03 66.56 0.68 0.25 0.30 0.17 0.17 0.22
Sycamore SYCAMOR_MID 14.41 68.02 17.57 |8.8E-17 0 3.5E-29| 3.66 95.02 1.31 1.E-18 0 3.9E-33| 4.79 40.41 54.81 |2.9E-20 0 1.1E-32| 5.24 32.04 62.72 |2.6E-18|7.7E-14 | 1.0E-30| 0.14 | 0.10 | 0.22 | 0.24 0.18
Slough
White Slough | wWHITESL LO 47.62 12.39 33.06 6.93 8.2E-04 | 2.7E-06 | 15.95 8.06 2.95 73.04 | 1.4E-05 |1.5E-07| 10.03 26.20 63.17 0.61 |3.0E-05|8.1E-08| 9.32 12.33 78.34 0.01 |4.6E-04 |4.6E-08| 0.23 | 0.65 | 0.24 | 0.27 0.35
White Slough | WHTSLDISPONT_LEN 20.77 29.09 44.03 6.11 2.4E-04 |3.6E-06| 14.40 8.89 3.00 73.72 | 7.9E-06 0 9.10 26.19 64.27 0.45 |3.1E-05 0 6.26 14.39 79.35 |[1.9E-03|6.8E-04 0 0.24 | 0.65 | 0.25 | 0.28 0.36
DS
Disappointment
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Table M-4. Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations: Year 2007

Selenium

First Quarter Inflow Percentage Second Quarter Inflow Percentage Third Quarter Inflow Percentage Fourth Quarter Inflow Percentage
Inflow Source & Martinez/ Martinez/ Martinez/ Martinez/ .
Delta | East Delta San Suisun Yolo Delta | East Delta San Suisun Yolo Delta | East Delta San Suisun Yolo Delta | East Delta San Suisun Yolo Estlmated Water.borne
Ag. Tributaries | Sac.R. | Joaq.R. Bay Bypass Ag. | Tributaries | Sac.R. | Joaq.R. Bay Bypass Ag. Tributaries | Sac.R. | Joag.R. Bay Bypass Ag. Tributaries | Sac.R. | Joag.R. Bay Bypass Selenium Concentrations (ug/L)
Inflow Location = Mokelumne Mokelumne Mokelumne Mokelumne

Mildred | Calaveras Mallard Mildred | Calaveras Mallard Mildred | Calaveras Mallard Mildred | Calaveras Mallard

Island, | Cosumnes Island, | Knights | Island, | Cosumnes Island, | Knights | Island, | Cosumnes Island, | Knights | Island, | Cosumnes Island, | Knights

Center | Rivers | Freeport | Vernalis | Center | Landing | Center | Rivers | Freeport | Vernalis | Center | Landing | Center | Rivers | Freeport | Vernalis | Center | Landing | Center | Rivers | Freeport | Vernalis | Center | Landing | 4st 2nd 3rd 4th
DSM2 Selenium (ug/L) = | 0.113 0.100 0.320 0.840 0.088 0.450 | 0.113 0.100 0.320 0.840 0.088 0.450 | 0.113 0.100 0.320 0.840 0.088 0.450 | 0.113 0.100 0.320 0.840 0.088 0.450 | Quarter | Quarter | Quarter | Quarter | Annual
Output
Water
Location Location ID
Big Break BIGBRK_MID 2.66 1.75 93.01 0.07 2.30 0.21 4.40 3.10 84.13 4.24 1.24 2.89 3.58 0.32 81.60 0.79 9.45 4.27 2.60 0.11 84.06 0.04 8.53 4.65 0.31 0.33 0.30 0.30 0.31
Cache Slough |CACHS_LEN 1.86 14E-05 97.14 2.2E-07 2.8E-05 1.01 1.99 5.1E-04 88.84 8.8E-04 1.6E-05 9.17 1.92 9.1E-06 89.20 1.9E-05 1.6E-06 8.88 1.64 19E-05 91.73 8.5E-06 5.1E-04 6.62 0.32 | 033 0.33 0.33 | 0.32
Cache Slough | CACHSR_MID 2.85 1.8E-06 96.46 4.7E-08 1.5E-05 0.68 2.66 1.2E-04 88.76 1.8E-04 1.4E-06 8.58 2.16 1.5E-05 88.35 3.1E-05 3.1E-07 9.49 1.96 4.5E-06 90.83 2.8E-06 1.9E-04 7.21 0.31 0.33 0.33 0.33 0.32
Ryer
Cosumnes R. |COSR_LEN 0.00 100.00 0 0 0 0.00 0.01 99.99 0 0 0 0 0.09 99.91 0 0 0 0 0 100.00 0 0 0 0.00 0.10 | 0.10 0.10 0.10 | 0.10
Franks Tract | FRANKST_MID 3.85 4.08 90.69 0.32 0.94 0.11 6.16 5.35 77.86 9.10 0.16 1.38 4.86 0.34 88.03 0.84 2.96 2.98 3.19 0.32 91.15 0.17 2.23 2.95 0.30 | 0.34 0.31 031 | 0.32
Little Holland LHOLND_LO 29.80 0.00 69.38 1.2E-07 5.3E-05 0.81 22.80 8.0E-05 71.18 1.1E-04 5.2E-06 6.02 18.52 2.4E-05 73.18 0.00 4.9E-07 8.30 21.64 5.2E-07 7172 1.4E-06 49E-05 6.64 0.26 0.28 0.29 0.28 0.28
Tract
Middle R MIDRBULFRG_LEN 8.32 10.69 59.08 21.39 0.48 0.04 9.69 10.67 38.75  40.64 0.03 0.22 8.41 3.92 81.16 451 0.87 1.14 581 4.90 7242 15.36 0.57 0.94 0.39 0.49 0.32 0.38 0.39
Bullfrog
Mildred Isl MILDDRISL_MID 7.42 11.13 68.24 12.63 0.54 0.04 8.53 10.39 42.57 38.23 0.03 0.25 6.49 1.12 88.25 1.83 1.00 1.30 4.91 4.55 80.81 7.99 0.66 1.08 0.34 0.48 0.31 0.34 0.37
Mok. R. below | MOKBCOS_LEN 1.46 98.54 0 0 0 0 6.32 93.68  6.5E-04 0 0 0 15.09 84.81 0.10 6.2E-35 0 0 2.30 97.70 0 0 0 0 0.10 0.10 0.10 0.10 0.10
Consum.
Mok. R. MOKDCOS_MID 1.46 98.54 0 0 0 0 6.42 93.58 0 0 0 0 15.19 84.81 3.2E-04 0 0 0 2.27 97.73 0 0 0 0 0.10 0.10 0.10 0.10 0.10
downstream
Consum.
Old R. near OLDRNPARADSEC_MID 3.95 5E-12  3E-06 96.05 1.7E-16 2.5E-17| 15.73 1.81 12.66 69.68  0.02 0.10 | 10.18 1.9E-05 1.6E-04 89.82 6.9E-08 65E-07| 231 9.2E-04 0.01  97.68 0 9.7E-05| 0.81 | 065 | 0.77 | 0.82 | 0.76
Paradise Cut
Paradise Cut PARADSECUT_LEN 191 0 0 98.09 0 0 4.98 0.11 0.61 94.29 6.7E-04 3.7E-03| 7.14 0 0 92.86 0 0 124  4.1E-03 0.05 98.71 4.1E-04 4.5E-04| 0.83 0.80 0.79 0.83 0.81
Port of PORTOSTOCK_LO 1.48 0 0 98.52 0 0 2.29 0 0 97.71 0 0 6.32 0.04 0 93.64 0 0 7.16 0.05 0 92.78 0 0 0.83 0.82 0.79 0.79 0.81
Stockton
Sac. R. at SACRISLTON_LO 0.45 0 99.55 0 0 2.1E-06| 0.63 8.8E-05 99.36 5.7E-08 0 0.01 0.49 0 99.51 0 0 2.9E-04| 0.39 1.0E-08 99.61 0 6.7E-07 0.01 0.32 0.32 0.32 0.32 0.32
Isleton
Sac. R. RM 44 |SACR44_L0 0.20 0 99.80 0 0 0 0.30 0 99.70 0 0 0 0.15 0 99.85 0 0 0 0.11 0 99.89 0 0 0 0.32 | 0.32 0.32 0.32 | 0.32
Sandmound SI. | SANDMND_MID 4.47 3.23 90.83 0.17 1.17 0.13 7.20 4.64 79.23 6.98 0.23 1.71 6.15 0.39 84.96 0.98 4.06 3.46 3.79 0.22 89.26 0.10 3.11 3.51 0.30 0.33 0.31 0.31 0.31
Sherman SHERMNILND_LO 2.14 0.95 92.16 0.04 4.49 0.23 3.69 231 83.94 2.94 4.01 3.11 2.99 0.32 77.36 0.77 14.22 4.34 2.22 0.06 75.89 0.03 17.11 4.68 0.30 0.32 0.29 0.28 0.30
Island
SJR Bowman |SJRBOWMN_MID 0.88 0 0 99.12 0 0 3.52 0 0 96.48 0 0 8.49 2.5E-04 0 91.51 0 0 0.91 0 0 99.09 0 0 0.83 | 0.81 0.78 0.83 | 0.81
SJR N Hwy4 SIRNHWY4_MID 1.82 2.8E-08 0 98.18 0 0 4.35 1.4E-07 0 95.65 0 0 12.54 0.08 4.0E-26 87.39 0 0 1.89 1.3E-04 0 98.11 0 0 0.83 0.81 0.75 0.83 0.80
SJR Naval st | SJRNAVLST_LO 4.83 6.83 0 88.35 0 0 5.86 11.12 1.3E-06 83.02 0 0 12.06 40.15  3.4E-03 47.78 6.2E-07 6.3E-06| 4.73 6.37 2.5E-04 88.90 5.4E-09 7.0E-09| 0.75 0.72 0.46 0.76 0.67
SJR Potato SIJRPOTSL_MID 291 5.22 91.00 0.15 0.61 0.10 4.89 5.67 79.70 8.49 0.10 1.16 3.16 0.19 91.86 0.46 1.88 244 2.37 0.33 93.43 0.10 1.44 2.33 0.30 0.34 0.31 0.31 0.32
Slough
SJR Turner SIRTURNR_MID 7.22 10.11 10.82 71.76 0.08 0.01 7.49 11.95 7.23 73.31 2.9E-03 0.02 | 11.09 11.29 65.50 11.02 0.46 0.63 6.16 6.57 36.18 50.55 0.19 0.35 0.66 0.66 0.33 0.56 0.55
SJR/Pt. ASRANTFSH_MID 2.17 1.01 92.90 0.04 3.62 0.26 3.74 2.30 84.37 3.04 3.24 3.31 3.00 0.27 79.62 0.65 12.05 4.40 2.27 0.07 78.73 0.03 14.08 4.82 0.31 0.32 0.29 0.29 0.30
Antioch/fish
pier
Suisun Bay SUISNB_LEN 0.87 0.23 46.77 0.01 51.97 0.14 0.94 0.51 31.58 0.43 65.55 0.98 0.84 0.16 21.30 0.36 76.08 1.25 0.59 0.02 21.39 0.01 76.63 1.36 0.20 0.17 0.14 0.14 | 0.16
Sycamore SYCAMOR_MID 10.20 72.58 17.22 5.1E-10 9.7E-14 4.3E-29| 13.62 50.90 35.47 0.01 4.0E-09 1.1E-07| 5.33 3.90 90.77 109E-16 3.8E-25 1.1E-22| 3.69 20.36 7595 6.0E-19 1.1E-37 2.4E-31| 0.14 0.18 0.30 0.27 0.22
Slough
White Slough WHITESL_LO 20.35 16.73 61.67 1.25 4.8E-03 2.4E-04] 33.31 13.41 23.49 29.78 3.9E-04 3.2E-03] 15.53 1.33 83.05 0.09 1.2E-03 2.0E-03| 9.35 8.62 81.98 0.04 3.7E-04 7.1E-04| 0.25 0.38 0.29 0.28 0.30
White Slough WHTSLDISPONT_LEN 10.09 24.12 65.07 0.71 4.1E-03 1.9E-04| 17.00 13.60 32.29 37.10 1.4E-03 0.01 7.70 1.46 90.83 1.5E-03 1.3E-03 2.2E-03| 5.21 9.69 85.06 0.03 9.7E-04 2.1E-03| 0.25 0.45 0.30 0.29 0.32
DS
Disappointment
Sl
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Table M-5. Summary of Parameter Values Used in Model Calculations

Selenium

Trophic Transfer Factors
Model Use Kd TTFinvertebrate TTFfish TTFbird egg
1 NA 1,000 2.8 1.1 1.8
2 NA 1,000 2.8 1.1 1.8
3 NA 1,000 2.8 1.1 1.8
4 NA 1,000 2.8 1.1 1.8
5 NA 1,000 2.8 1.1 1.8
6 NA 1,400 2.8 1.1 1.8
7 NA 1,760 2.8 1.1 1.8
8 Normal to Wet Years 1,760 2.1 1.1 1.8
9 Dry Years 2,840 2.1 1.1 1.8
Notes:

NA = not applicable

Kq4 = water to sediment partition coefficient

TTF = trophic transfer factor

Sources:

Kg 1,000: default value

Kq 1,760: site-specific value calculated from Lucas and Stewart (2007)
K4 2,840: extrapolated to address dry water years

TTFs: mean of selected species (Presser and Luoma 2010)
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Selenium

Table M-6. Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (pg/g, dw) Using Models 1 through 5
Year 2000 Year 2005 Year 2007
Concentration Whole- Fish-to-Bass Ratio Concentration Whole- Fish-to-Bass Ratio Concentration Whole- Fish-to-Bass Ratio
DSM2 Delta Particulate  Invert. body Particulate  Invert. body Particulate  Invert. body
Water DSM2  from from  Model Model Model Model Model | Bass? | Model Model Model Model DSM2 from from  Model Model Model Model4 Model | Bassa | Model Model Model Model DSM2 from from  Model Model Model Model Model5| Basss | Model Model Model Model Model
Location |Water Water Particulate 1Fish 2Fish 3Fish 4Fish 5Fish 1 2 3 4 Model 5| Water Water  Particulate 1Fish 2Fish 3Fish  Fish  5Fish 1 2 3 4 Model 5| Water Water  Particulate 1Fish 2Fish 3Fish 4Fish Fish 1 2 3 4 5
First Quarter First Quarter First Quarter
Sacramento | 0.31 0.31 0.88 097 106 297 202 154 26 037 040 1.13 0.77 0.58 0.32 0.32 0.89 098 1.08 3.03 206 1.57 15 068 0.74 208 141 1.08 0.32 0.32 0.89 0.98 1.08 3.03 206 157 1.8 053 059 164 112 0.85
River RM 44
Cache 0.27 0.27 0.76 0.83 092 257 174 1.33 15 056 061 1.72 1.17 0.89 0.30 0.30 0.85 094 103 289 196 149 1.7 054 060 167 1.13 0.86 0.31 0.31 0.88 0.97 1.07 299 2.03 155 25 038 042 1.17 0.80 0.61
Slough
Ryer%
San Joaquin | 0.30 0.30 0.83 092 101 283 192 1.46 1.4 068 0.74 208 141 1.08 0.31 0.31 0.85 094 1.03 290 196 1.50 1.3 072 079 221 150 1.15 0.30 0.30 0.85 0.93 1.02 286 194 1.48 25 037 041 115 0.78 0.60
River Potato
Slough
Franks Tract| 0.29 0.29 0.82 090 0.99 277 188 1.43 16 055 060 1.68 1.14 0.87 0.31 0.31 0.87 096 106 296 201 1.53 1.1 084 092 259 176 1.34 0.30 0.30 0.85 0.93 1.03 287 195 149 3.0 031 034 096 0.65 0.50
Big Break 0.26 0.26 0.73 0.81 0.89 248 1.68 1.28 16 052 057 160 1.09 0.83 0.30 0.30 0.85 0.93 1.03 288 195 1.49 1.0 092 101 282 191 146 0.31 0.31 0.86 094 1.04 290 1.97 150 28 033 037 1.02 0.69 0.53
Middle River| 0.35 0.35 0.99 1.09 1.20 3.36 228 1.74 NA NA NA NA NA NA 0.52 0.52 1.46 160 176 4.94 335 2.56 1.9 0.8 0.9 2.6 1.8 1.3 0.39 0.39 1.09 1.20 132 369 251 191 2.1 0.6 0.6 1.7 1.2 0.9
Bullfrog
Old River 0.74 0.74 2.07 2.28 251 7.02 476 3.64 NA NA NA NA NA NA 0.77 0.77 217 239 263 735 499 381 2.4 1.0 1.1 3.1 2.1 1.6 0.81 0.81 2.27 250 275 7.70 5.22 3.99 NA NA NA NA NA NA
near
Paradise
Cut®
Knightsd 0.45 0.45 1.26 1.39 152 427 290 221 NA NA NA NA NA NA 0.45 0.45 1.26 1.39 152 427 290 221 2.2 0.6 0.7 1.9 1.3 1.0 0.45 0.45 1.26 1.39 152 427 290 221 NA NA NA NA NA NA
Landing
Vernalis® 0.84 0.84 2.35 259 285 7.97 541 4.13 1.7 152 167 4.69 3.18 243 0.84 0.84 235 259 285 797 541 4.13 19 136 150 4.19 285 217 0.84 0.84 2.35 259 285 7.97 541 4.13 24 108 119 332 225 1.72
Second Quarter Second Quarter Second Quarter
Sacramento | 0.32 0.32 0.89 0.98 1.08 3.03 206 1.57 26 037 041 115 0.78 0.60 0.32 0.32 090 0.99 1.08 3.03 206 1.57 15 068 0.74 209 142 1.08 0.32 0.32 0.89 0.98 1.08 3.03 206 157 1.8 053 059 164 112 0.85
River RM 44
Cache 0.33 0.33 093 102 113 315 214 163 15 069 075 211 143 1.09 0.32 0.32 0.89 098 108 3.02 205 156 1.7 057 062 1.75 1.18 0.90 0.33 0.33 091 100 1.10 3.09 210 160 25 039 043 121 0.82 0.63
Slough
Ryer%
San Joaquin | 0.39 0.39 1.10 1.21 134 374 254 194 1.4 089 098 276 187 1.43 0.45 0.45 1.26 1.38 152 426 2.89 2.20 1.3 106 1.16 325 221 1.68 0.34 0.34 0.96 1.06 1.16 325 221 1.68 25 043 047 131 0.89 0.68
River Potato
Slough
Franks Tract| 0.42 0.42 1.16 128 141 395 268 2.04 16 078 0.8 240 163 1.24 0.54 0.54 1.52 1.67 184 515 349 267 1.1 146 161 450 3.05 233 0.34 0.34 0.96 1.06 1.17 327 222 1.69 30 035 039 1.09 0.74 0.57
Big Break 0.37 0.37 1.05 1.15 1.26 354 240 1.83 16 074 082 228 155 1.18 0.42 0.42 1.16 1.28 141 394 267 2.04 1.0 125 138 386 262 200 0.33 0.33 0.92 1.01 1.11 310 210 161 28 036 039 1.09 074 057
Middle River| 0.65 065 1.83 201 221 620 420 321 NA NA NA NA NA NA | 074 074 208 229 252 7.06 479 365 19 12 13 37 25 19 | 049 049 137 150 165 4.63 314 240 21 07 08 22 15 11
Bullfrog
Old River 0.70 0.70 1.95 2.14 236 6.60 4.48 3.42 NA NA NA NA NA NA 0.83 0.83 232 256 281 7.87 534 4.08 2.4 1.1 1.2 3.3 2.2 1.7 0.65 0.65 1.81 199 219 6.13 4.16 3.17 NA NA NA NA NA NA
near
Paradise
Cut®
Knightsd 0.45 0.45 1.26 1.39 152 427 290 221 NA NA NA NA NA NA 0.45 0.45 1.26 1.39 152 427 290 221 2.2 0.6 0.7 1.9 1.3 1.0 0.45 0.45 1.26 1.39 152 427 290 221 NA NA NA NA NA NA
Landing
Vernalis® 0.84 0.84 2.35 259 285 7.97 541 4.13 1.7 152 167 4.69 3.18 243 0.84 0.84 235 259 285 797 541 413 19 136 150 4.19 285 217 0.84 0.84 2.35 259 285 7.97 541 4.13 24 108 119 332 225 1.72
Third Quarter Third Quarter Third Quarter
Sacramento | 0.32 0.32 090 098 1.08 3.03 206 157 26 037 041 115 0.78 0.60 0.32 0.32 090 098 1.08 3.03 206 157 15 068 0.74 208 141 1.08 0.32 0.32 090 0.98 1.08 3.03 206 1.57 1.8 053 059 165 1.12 0.85
River RM 44
Cache 0.33 0.33 0.93 1.03 1.13 3.16 214 164 15 069 076 211 144 1.10 0.32 0.32 0.88 097 1.07 299 203 1.55 1.7 056 0.62 1.73 1.18 0.90 0.33 0.33 0.92 1.01 1.11 311 211 161 25 040 044 122 0.83 0.63
Slough
Ryer%’
San Joaquin | 0.32 0.32 0.89 0.98 1.07 3.01 204 1.56 1.4 072 079 222 150 1.15 0.31 0.31 0.87 096 1.06 296 2.01 1.53 1.3 073 081 226 153 1.17 0.31 0.31 0.88 0.97 1.06 298 2.02 154 25 039 043 120 0.82 0.62
River Potato
Slough
Franks Tract| 0.32 0.32 0.88 0.97 1.07 299 203 155 16 059 065 1.82 123 0.94 0.31 0.31 0.87 096 106 296 201 1.53 1.1 084 092 258 175 1.34 0.31 0.31 0.87 096 1.05 295 200 153 3.0 032 035 099 0.67 0.51
Big Break 0.31 0.31 0.88 096 1.06 297 201 154 16 062 068 191 1.30 0.99 0.31 0.31 0.86 095 104 292 198 151 10 093 102 286 194 148 0.30 0.30 0.84 092 102 284 193 147 28 033 0.36 1.00 0.68 0.52
Middle River| 0.37 0.37 1.03 1.13 1.25 349 237 181 NA NA NA NA NA NA 0.42 0.42 1.17 1.28 141 395 268 2.05 1.9 0.7 0.7 2.1 1.4 1.1 0.32 0.32 0.89 0.98 1.07 3.01 2.04 156 2.1 0.5 0.5 1.4 1.0 0.7
Bullfrog
Old River 0.76 0.76 2.14 235 259 7.24 491 3.75 NA NA NA NA NA NA 0.79 0.79 222 244 268 751 510 3.89 2.4 1.0 1.1 3.2 2.1 1.6 0.77 0.77 2.14 236 260 7.27 4.93 3.76 NA NA NA NA NA NA
near
Paradise
Cut®
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Selenium

Table M-6. Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (pg/g, dw) Using Models 1 through 5

Year 2000 Year 2005 Year 2007
Concentration Whole- Fish-to-Bass Ratio Concentration Whole- Fish-to-Bass Ratio Concentration Whole- Fish-to-Bass Ratio
DSM2 Delta Particulate  Invert. body Particulate  Invert. body Particulate  Invert. body
Water DSM2  from from  Model Model Model Model Model | Bass? | Model Model Model Model DSM2 from from  Model Model Model Model4 Model | Bassa | Model Model Model Model DSM2 from from  Model Model Model Model Model5| Basss | Model Model Model Model Model
Location |Water Water Particulate 1Fish 2Fish 3Fish 4Fish 5Fish 1 2 3 4 Model 5| Water Water  Particulate 1Fish 2Fish 3Fish  Fish  5Fish 1 2 3 4 Model 5| Water Water  Particulate 1Fish 2Fish 3Fish 4Fish Fish 1 2 3 4 5
Knightsd 0.45 0.45 1.26 1.39 152 427 290 221 NA NA NA NA NA NA 0.45 0.45 1.26 1.39 152 427 290 221 2.2 0.6 0.7 1.9 1.3 1.0 0.45 0.45 1.26 1.39 152 427 290 221 NA NA NA NA NA NA
Landing

Vernalis® 0.84 0.84 235 259 285 7.97 541 413 17 152 167 469 318 243 | 0.84 0.84 235 259 285 797 541 413 19 136 150 419 285 217 | 0.84 0.84 235 259 285 797 541 413 24 108 119 332 225 1.72

Fourth Quarter Fourth Quarter Fourth Quarter

Sacramento | 0.32  0.32 090 099 1.08 303 206 157 26 037 041 115 0.78 0.60 0.32 0.32 090 098 1.08 3.03 206 157 15 068 0.74 208 141 1.08 | 0.32 0.32 090 098 108 303 206 157 18 053 059 165 1.12 0.8
River RM 44

Cache 0.33 0.33 091 101 111 310 210 161 15 067 074 208 141 108 | 0.32 0.32 088 097 107 3.00 203 155 17 056 062 1.73 118 0.90 | 0.33 0.33 091 100 110 3.09 209 160 25 039 043 121 0.82 0.63
Slough
Ryerg

San Joaquin| 0.31 0.31 0.88 0.97 106 297 202 154 14 071 078 219 149 113 0.31 0.31 0.87 096 105 295 200 153 13 073 080 225 153 1.17 0.31 0.31 0.88 0.97 1.07 298 203 1.55 25 039 043 1.20 0.82 0.62
River Potato
Slough

Franks Tract| 0.31  0.31 087 096 1.05 295 200 153 16 058 064 179 1.22 0.93 0.31 0.31 086 095 1.04 292 198 151 11 083 091 255 173 132 | 0.31 0.31 087 096 1.06 296 201 153 30 032 035 0.99 0.67 0.51

Big Break 0.30 0.30 084 092 102 284 193 147 16 060 066 183 125 095 | 0.30 0.30 084 093 102 285 193 148 10 091 100 279 190 1.45 | 0.30 0.30 084 093 102 285 194 148 28 033 036 101 0.68 0.52

Middle River| 0.44  0.44 123 136 149 418 284 216 NA NA NA NA NA NA 0.39 0.39 109 120 132 371 251 192 19 06 07 19 13 1.0 0.38 0.38 106 116 128 358 243 18 21 05 06 17 11 09
Bullfrog

Old River 0.82 0.82 2.30 253 278 7.80 5.29 4.04 NA NA NA NA NA NA 0.72 0.72 201 221 243 6.80 4.61 3.52 2.4 0.9 1.0 2.9 1.9 1.5 0.82 0.82 2.30 254 279 7.81 5.30 4.04 NA NA NA NA NA NA
near
Paradise
Cut®

Knightsd 045 045 126 139 152 427 290 221 NA NA NA NA NA NA 0.45 0.45 126 139 152 427 290 221 22 06 07 19 13 1.0 0.45 0.45 126 139 152 427 290 221 NA NA NA NA NA NA
Landing

Vernalis® 0.84 0.84 235 259 285 797 541 413 17 152 167 469 318 243 | 0.84 0.84 235 259 285 797 541 413 19 136 150 419 285 217 | 0.84 0.84 235 259 285 797 541 413 24 108 119 332 225 1.72

Notes:

Equations from Presser and Luoma (2010) were used to calculate selenium concentrations for fish (Models 1-5) using the default K4 (1000), the average selenium trophic transfer factors to aquatic insects (2.8), and fish (1.1 for all trophic levels).
Model 1 = TL-3 Fish Eating Invertebrates

Model 2 = TL-4 Fish Eating TL-3 Fish

Model 3 = TL-4 Fish Eating TL-3 Fish Eating TL-3 and TL-2 Invertebrates

Model 4 = 50% of Model 2 + 50% of Model 3

Model 5 = 75% of Model 2 + 25% of Model 3

Invert. = invertebrate

Kgq = equilibrium constant

ug/g, dw = micrograms per gram, dry weight

NA = not available; bass not collected here

RM = river mile

TL = trophic level

?  Geometric mean calculated from whole-body largemouth bass data presented in Foe (2010a).

Fish data collected at Rio Vista (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.

Fish data collected at Old River near Tracy (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.

Geometric mean of total selenium concentrations in water collected from years 2003, 2004, 2007, and 2008 (DWR Website 2009) was used to estimate selenium concentrations in particulate and biota (DSM2 data were not available). Fish data collected at Sacramento River at Veterans Bridge (Foe 2010a) were used to
calculate geometric mean whole-body largemouth bass and ratios.

Geometric mean of selenium concentrations (total or dissolved was not specified) in water collected from years 1999-2007 (SWAMP Website 2009) was used to estimate selenium concentrations in particulate and biota (DSM2 data were not available).

b
[

d
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Table M-7. Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (ug/g, dw) Using Models 6 and 7

Selenium

Year 2000 Year 2005 Year 2007
Concentration Concentration Concentration
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Model 6 Model 7 Ratio Model 6 Model 7 Ratio Model 6 Model 7 Ratio
Particulate  Invert. Particulate  Invert. Whole- Particulate  Invert. Particulate  Invert. Whole- Particulate  Invert. Particulate  Invert. Whole-
DSM2 Delta DSM2 From From From From body Model Model DSM2 From From From From body Model Model DSM2 From From From From body Model Model
Water Location | Water Water  Particulate  Fish Water  Particulate  Fish Bass * 6 7 Water Water  Particulate  Fish Water  Particulate  Fish Bass * 6 7 Water Water  Particulate  Fish Water  Particulate  Fish Bass * 6 7
First Quarter First Quarter First Quarter
Sacramento 0.31 0.44 1.23 1.49 0.55 1.55 1.87 2.6 0.56 0.71 0.32 0.45 1.25 1.52 0.56 1.57 191 15 1.04 131 0.32 0.45 1.25 1.52 0.56 1.57 1.91 1.8 0.82 1.03
River RM 44
Cachk()e Slough 0.27 0.38 1.06 1.29 0.48 1.34 1.62 15 0.86 1.08 0.30 0.43 1.19 1.44 0.54 1.50 181 1.7 0.84 1.05 0.31 0.44 1.23 1.49 0.55 1.55 1.88 2.5 0.59 0.74
Ryer
San Joaquin 0.30 0.42 1.17 141 0.52 1.47 1.78 14 1.04 1.31 0.31 0.43 1.20 1.45 0.54 1.50 1.82 1.3 111 1.39 0.30 0.42 1.18 1.43 0.53 1.49 1.80 25 0.58 0.73
River Potato
Slough
Franks Tract 0.29 0.41 1.14 1.38 0.51 1.44 1.74 1.6 0.84 1.06 0.31 0.44 1.22 1.48 0.55 1.54 1.86 1.1 1.29 1.63 0.30 0.42 1.19 1.44 0.53 1.49 1.80 3.0 0.48 0.60
Big Break 0.26 0.37 1.02 1.24 0.46 1.29 1.56 1.6 0.80 1.01 0.30 0.42 1.19 1.44 0.53 1.50 1.81 1.0 141 1.77 0.31 0.43 1.20 1.45 0.54 151 1.82 2.8 0.51 0.64
Middle River 0.35 0.50 1.39 1.68 0.62 1.75 211 NA NA NA 0.52 0.73 2.04 2.47 0.92 2.57 3.11 1.9 1.3 1.6 0.39 0.55 1.53 1.85 0.69 1.92 2.32 2.1 0.9 11
Bullfrog
Old River near 0.74 1.04 2.90 3.51 1.30 3.65 4.41 NA NA NA 0.77 1.08 3.04 3.68 1.36 3.82 4.62 2.4 15 1.9 0.81 1.14 3.18 3.85 1.43 4.00 4.84 NA NA NA
Paradise Cut®
Knights . 0.45 0.63 1.76 2.13 0.79 2.22 2.68 NA NA NA 0.45 0.63 1.76 2.13 0.79 2.22 2.68 2.2 1.0 1.2 0.45 0.63 1.76 2.13 0.79 2.22 2.68 NA NA NA
Landing
Vernalis 0.84 1.18 3.29 3.98 1.48 4.14 5.01 1.7 2.34 2.95 0.84 1.18 3.29 3.98 1.48 4.14 5.01 1.9 2.10 2.64 0.84 1.18 3.29 3.98 1.48 4.14 5.01 2.4 1.66 2.09
Second Quarter Second Quarter Second Quarter
Sacramento 0.32 0.45 1.25 1.52 0.56 157 191 2.6 0.58 0.72 0.32 0.45 1.25 1.52 0.56 1.58 191 15 1.04 131 0.32 0.45 1.25 151 0.56 1.57 1.90 1.8 0.82 1.03
River RM 44
Cachée Slough 0.33 0.46 1.30 1.58 0.58 1.64 1.98 15 1.06 1.33 0.32 0.45 1.25 1.51 0.56 1.57 1.90 1.7 0.87 1.10 0.33 0.46 1.28 1.54 0.57 1.60 1.94 2.5 0.61 0.76
Ryer
San Joaquin 0.39 0.55 1.55 1.87 0.69 1.94 2.35 14 1.38 1.73 0.45 0.63 1.76 2.13 0.79 2.21 2.68 1.3 1.63 2.04 0.34 0.48 1.34 1.63 0.60 1.69 2.04 25 0.66 0.82
River Potato
Slough
Franks Tract 0.42 0.58 1.63 1.97 0.73 2.05 2.48 1.6 1.20 151 0.54 0.76 2.13 2.58 0.96 2.68 3.24 1.1 2.25 2.83 0.34 0.48 1.35 1.63 0.61 1.70 2.05 3.0 0.55 0.69
Big Break 0.37 0.52 1.46 1.77 0.66 1.84 2.23 1.6 1.14 1.44 0.42 0.58 1.63 1.97 0.73 2.05 2.48 1.0 1.93 2.43 0.33 0.46 1.28 1.55 0.58 1.61 1.95 2.8 0.55 0.69
Middle River 0.65 0.91 2.56 3.10 1.15 3.22 3.89 NA NA NA 0.74 1.04 2.92 3.53 131 3.67 4.44 1.9 1.8 2.3 0.49 0.68 1.91 2.31 0.86 2.41 291 2.1 11 14
Bullfrog
Old River near 0.70 0.97 2.73 3.30 1.22 3.43 4.15 NA NA NA 0.83 1.16 3.25 3.94 1.46 4.09 4.95 2.4 1.7 2.1 0.65 0.90 2.53 3.06 1.14 3.18 3.85 NA NA NA
Paradise Cut®
Knights . 0.45 0.63 1.76 2.13 0.79 2.22 2.68 NA NA NA 0.45 0.63 1.76 2.13 0.79 2.22 2.68 2.2 1.0 1.2 0.45 0.63 1.76 2.13 0.79 2.22 2.68 NA NA NA
Landing
Vernalis 0.84 1.18 3.29 3.98 1.48 4.14 5.01 1.7 2.34 2.95 0.84 1.18 3.29 3.98 1.48 4.14 5.01 1.9 2.10 2.64 0.84 1.18 3.29 3.98 1.48 4.14 5.01 2.4 1.66 2.09
Third Quarter Third Quarter Third Quarter

Sacramento 0.32 0.45 1.25 1.52 0.56 1.58 191 2.6 0.58 0.72 0.32 0.45 1.25 1.52 0.56 1.58 191 15 1.04 131 0.32 0.45 1.25 1.52 0.56 1.58 1.91 1.8 0.82 1.03
River RM 44
Cachée Slough 0.33 0.47 1.30 1.58 0.59 1.64 1.98 15 1.06 1.33 0.32 0.44 1.24 1.50 0.56 1.56 1.88 1.7 0.87 1.09 0.33 0.46 1.29 1.56 0.58 1.62 1.96 2.5 0.61 0.77
Ryer
San Joaquin 0.32 0.44 1.24 1.50 0.56 1.56 1.89 14 111 1.39 0.31 0.44 1.22 1.48 0.55 1.54 1.86 1.3 1.13 1.42 0.31 0.44 1.23 1.49 0.55 1.55 1.87 25 0.60 0.76
River Potato
Slough
Franks Tract 0.32 0.44 1.24 1.50 0.56 1.55 1.88 1.6 0.91 1.14 0.31 0.44 1.22 1.48 0.55 1.54 1.86 1.1 1.29 1.62 0.31 0.43 1.22 1.47 0.55 1.53 1.85 3.0 0.49 0.62
Big Break 0.31 0.44 1.23 1.48 0.55 1.54 1.87 1.6 0.96 1.20 0.31 0.43 1.21 1.46 0.54 1.52 1.84 1.0 1.43 1.80 0.30 0.42 1.17 1.42 0.53 1.48 1.79 2.8 0.50 0.63
Middle River 0.37 0.52 1.44 1.75 0.65 181 2.20 NA NA NA 0.42 0.58 1.63 1.98 0.73 2.05 2.48 1.9 1.0 1.3 0.32 0.44 1.24 1.50 0.56 1.56 1.89 2.1 0.7 0.9
Bullfrog
Old River near 0.76 1.07 2.99 3.62 1.34 3.76 4.55 NA NA NA 0.79 1.11 3.10 3.76 1.39 3.90 4.72 2.4 1.6 2.0 0.77 1.07 3.00 3.63 1.35 3.77 4.57 NA NA NA
Paradise Cut®
Knights . 0.45 0.63 1.76 2.13 0.79 2.22 2.68 NA NA NA 0.45 0.63 1.76 2.13 0.79 2.22 2.68 2.2 1.0 1.2 0.45 0.63 1.76 2.13 0.79 2.22 2.68 NA NA NA
Landing
Vernalis ® 0.84 1.18 3.29 3.98 1.48 4.14 5.01 1.7 2.34 2.95 0.84 1.18 3.29 3.98 1.48 4.14 5.01 1.9 2.10 2.64 0.84 1.18 3.29 3.98 1.48 4.14 5.01 2.4 1.66 2.09
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Table M-7. Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (ug/g, dw) Using Models 6 and 7

Selenium

Year 2000 Year 2005 Year 2007
Concentration Concentration Concentration
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Model 6 Model 7 Ratio Model 6 Model 7 Ratio Model 6 Model 7 Ratio
Particulate  Invert. Particulate  Invert. Whole- Particulate  Invert. Particulate  Invert. Whole- Particulate  Invert. Particulate  Invert. Whole-
DSM2 Delta DSM2 From From From From body Model Model DSM2 From From From From body Model Model DSM2 From From From From body Model Model
Water Location Water Water  Particulate  Fish Water  Particulate  Fish Bass? 6 7 Water Water  Particulate  Fish Water  Particulate  Fish Bass? 6 7 Water Water  Particulate Fish Water  Particulate  Fish Bass? 6 7
Fourth Quarter Fourth Quarter Fourth Quarter

Sacramento 0.32 0.45 1.25 1.52 0.56 1.58 1.91 2.6 0.58 0.72 0.32 0.45 1.25 1.52 0.56 1.58 1.91 1.5 1.04 1.31 0.32 0.45 1.25 1.52 0.56 1.58 1.91 1.8 0.82 1.03
River RM 44
Cachée Slough 0.33 0.46 1.28 1.55 0.58 1.61 1.95 15 1.04 1.30 0.32 0.44 1.24 1.50 0.56 1.56 1.88 1.7 0.87 1.09 0.33 0.46 1.28 1.54 0.57 1.60 1.94 2.5 0.61 0.76
Ryer
San Joaquin 0.31 0.44 1.23 1.49 0.55 1.54 1.87 14 1.10 1.38 0.31 0.43 1.22 1.47 0.55 1.53 1.85 1.3 1.13 1.42 0.31 0.44 1.23 1.49 0.55 1.55 1.88 2.5 0.60 0.76
River Potato
Slough
Franks Tract 0.31 0.44 1.22 1.48 0.55 1.53 1.86 1.6 0.90 1.13 0.31 0.43 1.21 1.46 0.54 1.52 1.84 1.1 1.28 1.60 0.31 0.44 1.22 1.48 0.55 1.54 1.86 3.0 0.50 0.62
Big Break 0.30 0.42 1.18 1.42 0.53 1.48 1.79 1.6 0.92 1.15 0.30 0.42 1.18 1.43 0.53 1.48 1.79 1.0 1.40 1.76 0.30 0.42 1.18 1.43 0.53 1.48 1.79 2.8 0.50 0.63
Middle River 0.44 0.62 1.73 2.09 0.78 2.17 2.63 NA NA NA 0.39 0.55 1.53 1.85 0.69 1.93 2.33 1.9 1.0 1.2 0.38 0.53 1.48 1.79 0.66 1.86 2.25 2.1 0.8 1.1
Bullfrog
Old River near 0.82 1.15 3.22 3.90 1.45 4.05 4.90 NA NA NA 0.72 1.00 2.81 3.40 1.26 3.53 4.27 2.4 1.4 1.8 0.82 1.15 3.23 3.90 1.45 4.06 4,91 NA NA NA
Paradise Cut®
Knights . 0.45 0.63 1.76 2.13 0.79 2.22 2.68 NA NA NA 0.45 0.63 1.76 2.13 0.79 2.22 2.68 2.2 1.0 1.2 0.45 0.63 1.76 2.13 0.79 2.22 2.68 NA NA NA
Landing
Vernalis 0.84 1.18 3.29 3.98 1.48 4.14 5.01 1.7 2.34 2.95 0.84 1.18 3.29 3.98 1.48 4.14 5.01 1.9 2.10 2.64 0.84 1.18 3.29 3.98 1.48 4.14 5.01 2.4 1.66 2.09
Notes:

Model 6 = Equations from Presser and Luoma (2010) were used to calculate selenium concentrations in Trophic Level 4 (TL-4) Fish eating TL-3 Fish using an extrapolated K4 (1400), the average selenium trophic transfer factors to aquatic insects (2.8), and fish (1.1 for TL-4 and TL-3 fish).

Model 7 = Equations from Presser and Luoma (2010) were used to calculate selenium concentrations in Trophic Level 4 (TL-4) Fish eating TL-3 Fish using a K4 of 1760 (calculated from data reported in Lucas and Stewart [2007]), the average selenium trophic transfer factors to aquatic insects (2.8), and fish (1.1, for TL-3

and TL-4).
Invert. = invertebrate
Kg = equilibrium constant

ug/g, dw = micrograms per gram, dry weight
NA = not available; bass not collected here

RM = river mile
TL = trophic level

a
b
c

d

calculate geometric mean whole-body largemouth bass and ratios.
¢ Geometric mean of selenium concentrations (total or dissolved was not specified) in water collected from years 1999-2007 (SWAMP Website 2009) was used to estimate selenium concentrations in particulate and biota (DSM2 data were not available).

Geometric mean calculated from whole-body largemouth bass data presented in Foe (2010a).
Fish data collected at Rio Vista (Foe 2010a) were used to calculate geometric whole-body largemouth bass and ratios.

Fish data collected at Old River near Tracy (Foe 2010a) were used to calculate geometric whole-body largemouth bass and ratios.
Geometric mean of total selenium concentrations in water collected from years 2003, 2004, 2007, and 2008 (DWR Website 2009) was used to estimate selenium concentrations in particulate and biota (DSM2 data were not available). Fish data collected at Sacramento River at Veterans Bridge (Foe 2010a) were used to
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Table M-8. Selenium Bioaccumulation from Water (ug/L) to Particulates, Whole-body Fish, and Bird Eggs (ng/g, dw) Using Model 8 (Normal to Wet Years)

Selenium

Year 2000 Year 2005 Year 2007
Concentration Bird Egg Concentration Bird Egg Concentration Model Bird Egg
Whole- | Model 8- Whole- | Model 8- Whole- 8-to-

DSM2 Delta Water DSM2 Particulate Invert. From body to-Bass From DSM2 Particulate Invert. From body to-Bass From DSM2 | Particulate Invert. From Model8 | body Bass From From
Location Water From Water Particulate ~ Model 8 Fish | Bass?® Ratio From Invert. Fish Water From Water Particulate  Model 8 Fish| Bass® Ratio From Invert. Fish Water | From Water  Particulate Fish Bass® Ratio Invert. Fish

First Quarter First Quarter First Quarter
Sacramento River RM 44 0.31 0.55 1.16 1.40 2.6 0.53 2.09 2.29 0.32 0.56 1.18 1.43 15 0.98 2.13 2.34 0.32 0.56 1.18 1.43 1.8 0.78 2.13 2.34
Cache Slough Ryer” 0.27 0.48 1.00 121 15 0.81 1.80 1.98 0.30 0.54 1.12 1.36 1.7 0.79 2.02 2.23 0.31 0.55 1.16 141 25 0.55 2.10 2.31
San Joaquin River Potato 0.30 0.52 1.10 1.33 14 0.98 1.98 2.18 0.31 0.54 1.13 1.37 1.3 1.04 2.03 2.23 0.30 0.53 1.12 1.35 25 0.54 2.01 2.21
Slough
Franks Tract 0.29 0.51 1.08 131 1.6 0.79 1.94 2.14 0.31 0.55 1.15 1.40 11 1.22 2.08 2.29 0.30 0.53 1.12 1.35 3.0 0.45 2.01 2.21
Big Break 0.26 0.46 0.97 1.17 1.6 0.75 1.74 191 0.30 0.53 1.12 1.36 1.0 1.33 2.02 2.22 0.31 0.54 1.13 1.37 2.2 0.62 2.04 2.24
Middle River Bullfrog 0.35 0.62 131 1.58 NA NA 2.36 2.59 0.52 0.92 1.93 2.33 1.9 1.2 3.47 3.81 0.39 0.69 1.44 1.74 2.1 0.8 2.59 2.85
Old River near Paradise 0.74 1.30 2.74 3.31 NA NA 4.92 5.42 0.77 1.36 2.86 3.47 2.4 15 5.16 5.67 0.81 1.43 3.00 3.63 NA NA 5.40 5.94
Cut°
Knights Landing® 0.45 0.79 1.66 2.01 NA NA 2.99 3.29 0.45 0.79 1.66 2.01 2.2 0.9 2.99 3.29 0.45 0.79 1.66 2.01 NA NA 2.99 3.29
Vernalis® 0.84 1.48 3.10 3.76 1.7 2.21 5.59 6.15 0.84 1.48 3.10 3.76 1.9 1.98 5.59 6.15 0.84 1.48 3.10 3.76 2.4 1.57 5.59 6.15

Second Quarter Second Quarter Second Quarter
Sacramento River RM 44 0.32 0.56 1.18 1.43 2.6 0.54 2.13 2.34 0.32 0.56 1.18 1.43 15 0.98 2.13 2.34 0.32 0.56 1.18 1.43 1.8 0.77 2.12 2.34
Cache Slough Ryer” 0.33 0.58 1.23 1.49 15 0.99 2.21 2.43 0.32 0.56 1.18 1.42 1.7 0.82 2.12 2.33 0.33 0.57 1.20 1.46 25 0.57 2.17 2.38
San Joaquin River Potato 0.39 0.69 1.46 1.76 14 1.30 2.62 2.89 0.45 0.79 1.66 2.01 1.3 1.53 2.98 3.28 0.34 0.60 1.27 1.53 25 0.62 2.28 2.51
Slough
Franks Tract 0.42 0.73 1.54 1.86 1.6 1.13 2.77 3.04 0.54 0.96 2.01 2.43 11 2.12 3.61 3.97 0.34 0.61 1.27 1.54 3.0 0.51 2.29 2.52
Big Break 0.37 0.66 1.38 1.67 1.6 1.08 2.48 2.73 0.42 0.73 1.54 1.86 1.0 1.82 2.76 3.04 0.33 0.58 121 1.46 2.2 0.66 2.18 2.39
Middle River Bullfrog 0.65 1.15 2.41 2.92 NA NA 4.34 4.78 0.74 1.31 2.75 3.33 1.9 17 4.95 5.44 0.49 0.86 1.80 2.18 2.1 1.0 3.25 3.57
Old River near Paradise 0.70 1.22 2.57 3.11 NA NA 4.63 5.09 0.83 1.46 3.07 3.71 2.4 1.6 5.562 6.07 0.65 1.14 2.39 2.89 NA NA 4.30 4.73
Cut°
Knights Landing® 0.45 0.79 1.66 2.01 NA NA 2.99 3.29 0.45 0.79 1.66 2.01 2.2 0.9 2.99 3.29 0.45 0.79 1.66 2.01 NA NA 2.99 3.29
Vernalis® 0.84 1.48 3.10 3.76 1.7 2.21 5.59 6.15 0.84 1.48 3.10 3.76 1.9 1.98 5.59 6.15 0.84 1.48 3.10 3.76 2.4 1.57 5.59 6.15
Third Quarter Selenium Third Quarter Third Quarter
Sacramento River RM 44 0.32 0.56 1.18 1.43 2.6 0.54 2.13 2.34 0.32 0.56 1.18 1.43 15 0.98 2.13 2.34 0.32 0.56 1.18 1.43 1.8 0.78 2.13 2.34
Cache Slough Ryer” 0.33 0.59 1.23 1.49 15 1.00 2.21 2.44 0.32 0.56 1.17 141 1.7 0.82 2.10 2.31 0.33 0.58 121 1.47 25 0.58 2.18 2.40
San Joaquin River Potato 0.32 0.56 1.17 1.42 14 1.05 211 2.32 0.31 0.55 1.15 1.40 1.3 1.07 2.08 2.28 0.31 0.55 1.16 141 25 0.57 2.09 2.30
Slough
Franks Tract 0.32 0.56 1.17 141 1.6 0.86 2.10 2.31 0.31 0.55 1.15 1.39 11 1.22 2.07 2.28 0.31 0.55 1.15 1.39 3.0 0.46 2.07 2.27
Big Break 0.31 0.55 1.16 1.40 1.6 0.90 2.08 2.29 0.31 0.54 1.14 1.38 1.0 1.35 2.05 2.25 0.30 0.53 1.11 1.34 2.2 0.61 1.99 2.19
Middle River Bullfrog 0.37 0.65 1.36 1.65 NA NA 2.45 2.70 0.42 0.73 1.54 1.86 1.9 1.0 2.77 3.05 0.32 0.56 1.17 1.42 2.1 0.7 2.11 2.32
Old River near Paradise 0.76 1.34 2.82 341 NA NA 5.08 5.59 0.79 1.39 2.93 3.54 2.4 15 5.27 5.79 0.77 1.35 2.83 3.43 NA NA 5.10 5.61
Cut°
Knights Landing® 0.45 0.79 1.66 2.01 NA NA 2.99 3.29 0.45 0.79 1.66 2.01 2.2 0.9 2.99 3.29 0.45 0.79 1.66 2.01 NA NA 2.99 3.29
Vernalis® 0.84 1.48 3.10 3.76 1.7 2.21 5.59 6.15 0.84 1.48 3.10 3.76 1.9 1.98 5.59 6.15 0.84 1.48 3.10 3.76 2.4 1.57 5.59 6.15
Fourth Quarter Fourth Quarter Fourth Quarter

Sacramento River RM 44 0.32 0.56 1.18 1.43 2.6 0.54 2.13 2.34 0.32 0.56 1.18 1.43 15 0.98 2.13 2.34 0.32 0.56 1.18 1.43 1.8 0.78 2.13 2.34
Cache Slough Ryer” 0.33 0.58 121 1.46 15 0.98 2.17 2.39 0.32 0.56 1.17 141 1.7 0.82 2.10 2.31 0.33 0.57 1.20 1.45 25 0.57 2.16 2.38
San Joaquin River Potato 0.31 0.55 1.16 1.40 14 1.03 2.09 2.29 0.31 0.55 1.15 1.39 1.3 1.06 2.07 2.27 0.31 0.55 1.16 141 25 0.57 2.09 2.30
Slough
Franks Tract 0.31 0.55 1.15 1.39 1.6 0.85 2.07 2.28 0.31 0.54 1.14 1.38 11 1.20 2.05 2.25 0.31 0.55 1.15 1.40 3.0 0.47 2.08 2.29
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Table M-8. Selenium Bioaccumulation from Water (ug/L) to Particulates, Whole-body Fish, and Bird Eggs (ng/g, dw) Using Model 8 (Normal to Wet Years)

Selenium

Year 2000 Year 2005 Year 2007
Concentration Bird Egg Concentration Bird Egg Concentration Model Bird Egg
Whole- | Model 8- Whole- | Model 8- Whole- 8-to-

DSM2 Delta Water DSM2 Particulate Invert. From body to-Bass From DSM2 Particulate Invert. From body to-Bass From DSM2 | Particulate Invert. From Model8 | body Bass From From
Location Water From Water Particulate ~ Model 8 Fish | Bass?® Ratio From Invert. Fish Water From Water Particulate  Model 8 Fish| Bass® Ratio From Invert. Fish Water | From Water  Particulate Fish Bass® Ratio Invert. Fish
Big Break 0.30 0.53 111 1.34 1.6 0.86 1.99 2.19 0.30 0.53 111 1.34 1.0 1.32 2.00 2.20 0.30 0.53 111 1.35 2.2 0.61 2.00 2.20
Middle River Bullfrog 0.44 0.78 1.63 1.97 NA NA 2.93 3.22 0.39 0.69 1.44 1.75 1.9 0.9 2.60 2.86 0.38 0.66 1.39 1.69 2.1 0.8 2.51 2.76
OIchiver near Paradise 0.82 1.45 3.04 3.68 NA NA 5.47 6.01 0.72 1.26 2.65 3.20 2.4 1.3 4.77 5.24 0.82 1.45 3.04 3.68 NA NA 5.48 6.02
Cut

Knights Landing® 0.45 0.79 1.66 2.01 NA NA 2.99 3.29 0.45 0.79 1.66 2.01 2.2 0.9 2.99 3.29 0.45 0.79 1.66 2.01 NA NA 2.99 3.29
Vernalis® 0.84 1.48 3.10 3.76 1.7 2.21 5.59 6.15 0.84 1.48 3.10 3.76 1.9 1.98 5.59 6.15 0.84 1.48 3.10 3.76 2.4 1.57 5.59 6.15
Notes:

Model 8 = Equations from Presser and Luoma (2010) were used to calculate selenium concentrations in Trophic Level 4 (TL-4) Fish eating TL-3 Fish (Model 8) using a K4 of 1760 (calculated from data reported in Lucas and Stewart [2007]), a revised selenium trophic transfer factor to aquatic insects (2.1), and the average
selenium trophic transfer factors to fish (1.1 for TL-3 and TL-4).

Bird Egg from Invertebrate Model 8 = Equations from Presser and Luoma (2010) were used to calculate selenium concentrations in bird eggs using a K4 of 1760 (calculated from data reported in Lucas and Stewart [2007]), the revised selenium trophic transfer factor to aquatic insects (2.1), and the average selenium trophic

transfer factor to mallard bird egg (1.8).

Bird Egg from Fish Model 8 = Equations from Presser and Luoma (2010) were used to calculate selenium concentrations in bird eggs using a K4 of 1760 (calculated from data reported in Lucas and Stewart [2007]), the revised selenium trophic transfer factor to aquatic insects (2.1), and the average selenium trophic transfer

factors to fish (1.1) and mallard bird egg trophic transfer factor (1.8).

Invert. = invertebrate

Kq = equilibrium constant

ug/g, dw = micrograms per gram, dry weight

NA = not available; bass not collected here

RM = River Mile
TL = Trophic Level

a

b

° Fish data collected at Old River near Tracy (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.

Geometric mean calculated from whole-body largemouth bass data presented in Foe (2010a).

Fish data collected at Rio Vista (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.

¢ Geometric mean of total selenium concentrations in water collected from years 2003, 2004, 2007, and 2008 (DWR Website 2009) was used to estimate selenium concentrations in particulate and biota (DSM2 data were not available). Fish data collected at Sacramento River at Veterans Bridge (Foe 2010a) were used to

calculate geometric mean whole-body largemouth bass and ratios.

¢ Geometric mean of selenium concentrations (total or dissolved was not specified) in water collected from years 1999-2007 (SWAMP Website 2009) was used to estimate selenium concentrations in particulate and biota (DSM2 data were not available). Note that the model over-predicts selenium concentrations in whole-
body fish by 50 percent at this location, so selenium concentrations in bird eggs likely are similarly overestimated.

Bay Delta Conservation Plan

Draft EIR/EIS

8M-28

November 2013

ICF 00674.11



Selenium

Table M-9. Selenium Bioaccumulation from Water (ug/L) to Particulates, Whole-body Fish, and Bird Eggs (ng/g, dw) Using Model 9 (Dry Years)

Year 2007
Concentration Bird Egg

DSM2 Particulate Invert. From Model 9 Whole-body | Model 9-to- From
DSM2 Delta Water Location Water From Water Particulate Fish Bass® Bass Ratio From Invert. Fish

First Quarter
Sacramento River RM 44 0.32 0.91 191 2.31 1.8 1.25 3.43 3.77
Cache Slough Ryer” 0.31 0.89 1.88 2.27 25 0.89 3.38 3.72
San Joaquin River Potato Slough 0.30 0.86 1.80 2.18 25 0.88 3.24 3.57
Franks Tract 0.30 0.86 1.81 2.18 3.0 0.73 3.25 3.57
Big Break 0.31 0.87 1.82 2.21 2.2 1.00 3.28 3.61
Middle River Bullfrog 0.39 111 2.32 2.81 21 1.3 4.18 4.60
Old River near Paradise Cut® 0.81 2.30 4.84 5.85 NA NA 8.71 9.58
Knights Landing” 0.45 1.28 2.68 3.25 NA NA 4.83 5.31
Vernalis® 0.84 2.39 5.01 6.06 24 2.53 9.02 9.92

Second Quarter

Sacramento River RM 44 0.32 0.91 1.90 2.30 1.8 1.25 3.43 3.77
Cache Slough Ryer” 0.33 0.92 1.94 2.35 25 0.92 3.50 3.85
San Joaquin River Potato Slough 0.34 0.97 2.04 2.47 25 1.00 3.68 4.05
Franks Tract 0.34 0.98 2.05 2.48 3.0 0.83 3.70 4.07
Big Break 0.33 0.93 1.95 2.36 2.2 1.07 3.51 3.86
Middle River Bullfrog 0.49 1.39 2.91 3.52 21 1.7 5.24 5.76
Old River near Paradise Cut® 0.65 1.83 3.85 4.66 NA NA 6.93 7.63
Knights Landing® 0.45 1.28 2.68 3.25 NA NA 4.83 5.31
Vernalis® 0.84 2.39 5.01 6.06 24 2.53 9.02 9.92

Third Quarter
Sacramento River RM 44 0.32 0.91 191 2.31 1.8 1.25 3.43 3.78
Cache Slough Ryer” 0.33 0.93 1.96 2.37 25 0.93 3.52 3.87
San Joaquin River Potato Slough 0.31 0.89 1.87 2.27 25 0.91 3.37 3.71
Franks Tract 0.31 0.88 1.85 2.24 3.0 0.75 3.33 3.67
Big Break 0.30 0.85 1.79 2.16 2.2 0.98 3.22 3.54
Middle River Bullfrog 0.32 0.90 1.89 2.29 21 11 3.40 3.74
Old River near Paradise Cut* 0.77 2.18 4.57 5.53 NA NA 8.22 9.05
Knights Landingd 0.45 1.28 2.68 3.25 NA NA 4.83 5.31
Vernalis® 0.84 2.39 5.01 6.06 24 2.53 9.02 9.92
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Selenium

Table M-9. Selenium Bioaccumulation from Water (ug/L) to Particulates, Whole-body Fish, and Bird Eggs (ng/g, dw) Using Model 9 (Dry Years)

Year 2007
Concentration Bird Egg
DSM2 Particulate Invert. From Model 9 Whole-body | Model 9-to- From
DSM2 Delta Water Location Water From Water Particulate Fish Bass® Bass Ratio From Invert. Fish
Fourth Quarter

Sacramento River RM 44 0.32 0.91 191 2.31 1.8 1.25 3.43 3.78
Cache Slough Ryer” 0.33 0.92 1.94 2.35 25 0.92 3.49 3.84
San Joaquin River Potato Slough 0.31 0.89 1.88 2.27 25 0.91 3.38 3.71
Franks Tract 0.31 0.89 1.86 2.25 3.0 0.75 3.35 3.69
Big Break 0.30 0.85 1.79 2.17 2.2 0.99 3.23 3.55
Middle River Bullfrog 0.38 1.07 2.25 2.72 21 1.3 4.05 4.45
Old River near Paradise Cut® 0.82 2.34 491 5.94 NA NA 8.84 9.72
Knights Landing® 0.45 1.28 2.68 3.25 NA NA 4.83 5.31
Vernalis® 0.84 2.39 5.01 6.06 24 2.53 9.02 9.92

Notes:

Model 9 = Equations from Presser and Luoma (2010) were used to calculate selenium concentrations in Trophic Level 4 (TL-4) Fish eating TL-3 Fish (Model 8) using a K4 of 2840
(calculated from data reported in Lucas and Stewart [2007]), an extrapolated selenium trophic transfer factor to aquatic insects (2.1), and the average selenium trophic transfer factors
to fish (1.1 for TL-3 and TL-4).

Bird Egg from Invertebrate Model 9 = Equations from Presser and Luoma (2010) were used to calculate selenium concentrations in bird eggs using a Ky of 2840 (calculated from data
reported in Lucas and Stewart [2007]), an extrapolated selenium trophic transfer factor to aquatic insects (2.1), and the average selenium trophic transfer factor to mallard bird egg
(1.8).

Bird Egg from Fish Model 9 = Equations from Presser and Luoma (2010) were used to calculate selenium concentrations in bird eggs using a K4 of 2840 (calculated from data reported
in Lucas and Stewart [2007]), an extrapolated selenium trophic transfer factor to aquatic insects (2.1), and the average selenium trophic transfer factors to fish (1.1) and mallard bird
egg (1.8).

Kq = equilibrium constant

ug/g, dw = micrograms per gram, dry weight

NA = not available; bass not collected here

RM = river mile

TL = trophic level

?  Geometric mean calculated from whole-body largemouth bass data presented in Foe (2010).

®  Fish data collected at Rio Vista (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.
c

. Fish data collected at Old River near Tracy (Foe 2010a) were used to calculate geometric mean whole-body largemouth bass and ratios.

Geometric mean of total selenium concentrations in water collected from years 2003, 2004, 2007, and 2008 (DWR Website 2009) was used to estimate selenium concentrations in
particulate and biota (DSM2 data were not available). Fish data collected at Sacramento River at Veterans Bridge (Foe 2010a) were used to calculate geometric mean whole-body
largemouth bass and ratios.

Geometric mean of selenium concentrations (total or dissolved was not specified) in water collected from years 1999-2007 (SWAMP Website 2009) was used to estimate selenium
concentrations in particulate and biota (DSM2 data were not available). Note that the model overpredicts selenium concentrations in whole-body fish by more than twofold at this
location, so selenium concentrations in bird eggs likely are similarly overestimated.
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Selenium

Table M-10A. Modeled Selenium Concentrations in Water for Existing Conditions, No Action Alternative Late Long Term and Alternatives 1-3 and 5-9.

Period Average Concentration (pg/L)

No Action
Existing Alternative- | Alternative | Alternative | Alternative | Alternative | Alternative | Alternative | Alternative | Alternative
Location Period * Conditions LLT 1-LLT 2-LLT 3-LLT 5-LLT 6-LLT 7-LLT 8-LLT 9-LLT
Delta Interior
Mokelumne River ALL 0.26 0.26 0.25 0.25 0.25 0.26 0.24 0.25 0.25 0.28
fsslz)nzt Staten DROUGHT 0.29 0.29 0.28 0.28 0.28 0.28 0.27 0.28 0.28 0.30
San Joaquin ALL 0.76 0.69 0.70 0.74 0.70 0.73 0.74 0.71 0.72 0.36
Eg’\fg atBuckley | pRouGHT | 072 0.62 0.64 0.71 0.64 0.68 0.70 0.65 0.67 0.28
Franks Tract ALL 0.36 0.36 0.39 0.41 0.37 0.38 0.48 0.45 0.45 0.58
DROUGHT 0.31 0.31 0.31 0.33 0.31 0.31 0.38 0.37 0.37 0.49
Old River at Rock ALL 0.39 0.39 0.41 0.45 0.39 0.40 0.63 0.58 0.59 0.70
Slough DROUGHT 0.31 0.32 0.31 0.34 0.31 0.32 0.53 0.51 0.51 0.63
Western Delta
Sacramento River ALL 0.32 0.32 0.32 0.33 0.32 0.32 0.34 0.34 0.33 0.33
at Emmaton DROUGHT 0.30 0.30 0.30 0.30 0.30 0.30 0.32 0.31 0.31 0.31
San Joaquin River ALL 0.31 0.31 0.33 0.34 0.32 0.32 0.38 0.37 0.37 0.38
at Antioch DROUGHT 0.27 0.27 0.27 0.28 0.27 0.28 0.31 0.31 0.31 0.32
Sacramento River ALL 0.25 0.25 0.26 0.27 0.25 0.26 0.30 0.29 0.29 0.28
at Mallard Island DROUGHT 0.21 0.21 0.21 0.22 0.21 0.21 0.24 0.24 0.24 0.23
Major Diversions (Pumping Stations)
North Bay ALL 0.31 0.31 0.33 0.33 0.33 0.33 0.33 0.33 0.33 0.33
Aqueduct at Barker
S:ough Pumping DROUGHT 0.30 0.31 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32
Plant
Contra Costa ALL 0.35 0.36 0.38 0.41 0.36 0.37 0.61 0.55 0.56 0.65
Pumping Plant#1 | DROUGHT 0.30 0.31 0.31 0.33 0.31 0.31 0.54 0.50 0.51 0.60
Banks Pumping ALL 0.47 0.46 0.38 0.38 0.41 0.43 0.32 0.34 0.36 0.39
Plant DROUGHT 0.37 0.37 0.37 0.37 0.37 0.37 0.32 0.32 0.32 0.32
Jones Pumping ALL 0.58 0.59 0.49 0.45 0.52 0.53 0.32 0.37 0.37 0.40
Plant DROUGHT 0.51 0.53 0.50 0.45 0.49 0.49 0.32 0.34 0.34 0.32

* All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of

dry and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

Notes:

LLT - late long term

ug/L - microgram per liter

SF - south fork
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Selenium

Table M-10B. Modeled Selenium Concentrations in Water for Existing Conditions, No Action Alternative and All Scenarios Under Alternative 4

Period Average Concentration (pg/L)
Existing No Action | Alternative | Alternative | Alternative | Alternative
Location Period * Conditions | Alternative 4H1 4H2 4H3 4H4
Delta Interior
Mokelumne River (SF) ALL 0.26 0.26 0.25 0.25 0.25 0.25
at Staten Island DROUGHT 0.29 0.29 0.28 0.28 0.28 0.28
San Joaquin River at ALL 0.76 0.69 0.74 0.74 0.74 0.74
Buckley Cove DROUGHT 0.72 0.62 0.71 0.71 0.71 0.71
ALL 0.36 0.36 0.40 0.40 0.41 0.41
Franks Tract
DROUGHT 0.31 0.31 0.32 0.32 0.33 0.33
Old River at Rock ALL 0.39 0.39 0.42 0.43 0.44 0.45
Slough DROUGHT 0.31 0.32 0.33 0.33 0.34 0.35
Western Delta
Sacramento River at ALL 0.32 0.32 0.32 0.32 0.33 0.33
Emmaton DROUGHT 0.30 0.30 0.30 0.30 0.30 0.30
San Joaquin River at ALL 0.31 0.31 0.33 0.33 0.34 0.34
Antioch DROUGHT 0.27 0.27 0.28 0.28 0.28 0.28
Sacramento River at ALL 0.25 0.25 0.26 0.26 0.27 0.27
Mallard Island DROUGHT 0.21 0.21 0.21 0.21 0.22 0.22
Major Diversions (Pumping Stations)
North Bay Aqueduct ALL 0.31 0.31 0.33 0.33 0.33 0.33
at Barker Slough
Pumping Plant DROUGHT 0.30 0.31 0.32 0.32 0.32 0.32
Contra Costa ALL 0.35 0.36 0.39 0.40 0.41 0.42
Pumping Plant #1 DROUGHT 0.30 0.31 0.32 0.33 0.33 0.34
. ALL 0.47 0.46 0.39 0.40 0.40 0.40
Banks Pumping Plant
DROUGHT 0.37 0.37 0.37 0.37 0.37 0.37
. ALL 0.58 0.59 0.47 0.46 0.47 0.46
Jones Pumping Plant
DROUGHT 0.51 0.53 0.47 0.45 0.46 0.44

* All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year
(water years 1987-1991) drought period consisting of dry and critical water year types (as defined by the Sacramento Valley 40-
30-30 water year hydrologic classification index)

Notes:
ug/L - microgram per liter
SF - south fork
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Selenium

Table M-11. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions and No Action Alternative Late Long Term

Estimated Concentrations of Selenium (mg/kg, dw”)
Location Period * Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA-LLT EX | NAA-LLT EX | NAALLT EX | NAALLT
Delta Interior
Mokelumne River (South Fork) at All 1.17 1.18 1.74 1.75 1.91 1.93 0.35 0.35
Staten Island Drought 2.06 2.07 3.07 3.08 3.38 3.38 0.70 0.70
San Joaquin River at Buckley All 3.38 3.10 5.03 4.61 5.53 5.07 1.22 1.11
Cove Drought 5.21 4.50 7.75 6.69 8.53 7.36 1.95 1.67
Eranks Tract All 1.61 1.60 2.40 2.39 2.64 2.63 0.52 0.52
Drought 2.21 2.24 3.29 3.33 3.62 3.66 0.76 0.77
. All 1.75 1.74 2.60 2.58 2.86 2.84 0.58 0.57
Old River at Rock Slough Drought 2.26 2.30 3.36 3.43 3.70 3.77 0.78 0.80
Western Delta
Sacramento River at Emmaton All 1.41 1.42 2.10 2.11 2.31 2.32 0.44 0.45
Drought 2.16 2.15 3.22 3.20 3.54 3.52 0.74 0.74
SJR at Antioch All 1.39 1.39 2.06 2.07 2.27 2.28 0.43 0.44
Drought 1.96 1.97 291 2.93 3.20 3.22 0.66 0.66
Sacramento River at Mallard All 1.13 1.14 1.68 1.70 1.84 1.87 0.33 0.34
Island Drought 1.52 1.54 2.26 2.29 2.49 2.52 0.49 0.49
Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker All 1.40 1.40 2.08 2.08 2.29 2.29 0.44 0.44
Slough PP Drought 2.20 2.20 3.27 3.28 3.59 3.60 0.75 0.76
. All 1.56 1.59 2.32 2.37 2.55 2.61 0.50 0.52
Contra Costa Pumping Plant #1 Drought 2.20 2.25 3.27 3.35 3.59 3.68 0.75 0.78
Banks Pumping Plant All 2.09 2.07 3.11 3.08 3.42 3.39 0.71 0.71
Drought 2.67 2.68 3.98 3.98 4.37 4.38 0.94 0.94
. All 2.58 2.64 3.84 3.92 4.23 4.31 0.91 0.93
Jones Pumping Plant
Drought 3.70 3.83 5.50 5.70 6.05 6.27 1.35 1.40

Notes:

& All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

® Dry weight, except as noted for fish fillets

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight
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Selenium

Table M-12. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 1

Estimated Concentrations of Selenium (mg/kg, dw®)
Location Period * Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX | NAALLT | At | Ex | NAALLT | A1 | Ex | NAaALLT [ A1 | EX | NAA-LLT | Alt.1
Delta Interior
Mokelumne River (South Fork) at All 1.17 1.18 1.12 1.74 1.75 1.67 191 1.93 1.83 0.35 0.35 0.33
Staten Island Drought 2.06 2.07 2.01 3.07 3.08 2.99 3.38 3.38 2.88 0.70 0.70 0.68
San Joaquin River at Buckley Cove All 3.38 3.10 3.13 5.03 4.61 4.66 5.53 5.07 5.12 1.22 1.11 1.12
Drought 5.21 4.50 4.64 7.75 6.69 6.91 8.53 7.36 6.63 1.95 1.67 1.72
Franks Tract All 1.61 1.60 1.73 2.40 2.39 2.57 2.64 2.63 2.82 0.52 0.52 0.57
Drought 221 2.24 221 3.29 3.33 3.29 3.62 3.66 3.16 0.76 0.77 0.76
Old River at Rock Slough All 1.75 1.74 1.84 2.60 2.58 2.74 2.86 2.84 3.02 0.58 0.57 0.61
Drought 2.26 2.30 2.25 3.36 3.43 3.35 3.70 3.77 3.22 0.78 0.80 0.78
Western Delta
Sacramento River at Emmaton All 1.41 1.42 1.43 2.10 2.11 2.13 2.31 2.32 2.34 0.44 0.45 0.45
Drought 2.16 2.15 2.16 3.22 3.20 3.22 3.54 3.52 3.09 0.74 0.74 0.74
SJR at Antioch All 1.39 1.39 1.46 2.06 2.07 2.17 2.27 2.28 2.39 0.43 0.44 0.46
Drought 1.96 1.97 1.97 291 2.93 2.94 3.20 3.22 2.82 0.66 0.66 0.67
Sacramento River at Mallard Island All 1.13 1.14 1.15 1.68 1.70 1.71 1.84 1.87 1.88 0.33 0.34 0.34
Drought 1.52 1.54 1.52 2.26 2.29 2.27 2.49 2.52 2.18 0.49 0.49 0.49
Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker All 1.40 1.40 1.47 2.08 2.08 2.19 2.29 2.29 2.41 0.44 0.44 0.47
Slough PP Drought 2.20 2.20 2.31 3.27 3.28 3.44 3.59 3.60 3.30 0.75 0.76 0.80
Contra Costa Pumping Plant #1 All 1.56 1.59 1.69 2.32 2.37 2.52 2.55 2.61 2.77 0.50 0.52 0.55
Drought 2.20 2.25 2.20 3.27 3.35 3.28 3.59 3.68 3.15 0.75 0.78 0.76
Banks Pumping Plant All 2.09 2.07 1.71 3.11 3.08 2.54 3.42 3.39 2.80 0.71 0.71 0.56
Drought 2.67 2.68 2.65 3.98 3.98 3.94 4.37 4.38 3.78 0.94 0.94 0.93
. All 2.58 2.64 2.19 3.84 3.92 3.26 4.23 431 3.59 0.91 0.93 0.75
Jones Pumping Plant
Drought 3.70 3.83 3.60 5.50 5.70 5.36 6.05 6.27 5.15 1.35 1.40 131

Notes:

2 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

® Dry weight, except as noted for fish fillets

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight
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Selenium

Table M-13. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 2

Estimated Concentrations of Selenium (mg/kg, dw®)
Location Period ? Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX | NAA-LLT | Alt.2 | EX | NAA-LLLT | Alt.2 EX | NAA-LLT | Alt.2 | EX NAA-LLT | Alt.2
Delta Interior
Mokelumne River (South Fork) All 1.17 1.18 111 1.74 1.75 1.66 1.91 1.93 1.82 0.35 0.35 0.32
at Staten Island Drought 2.06 2.07 2.00 3.07 3.08 2.98 3.38 3.38 2.86 0.70 0.70 0.68
San Joaquin River at Buckley All 3.38 3.10 3.32 5.03 4.61 4.94 5.53 5.07 5.44 1.22 1.11 1.20
Cove Drought 5.21 4.50 5.13 7.75 6.69 7.63 8.53 7.36 7.33 1.95 1.67 1.92
Franks Tract All 1.61 1.60 1.84 2.40 2.39 2.74 2.64 2.63 3.01 0.52 0.52 0.61
Drought 221 2.24 2.35 3.29 3.33 3.50 3.62 3.66 3.36 0.76 0.77 0.82
Old River at Rock Slough All 1.75 1.74 2.00 2.60 2.58 2.97 2.86 2.84 3.26 0.58 0.57 0.67
Drought 2.26 2.30 2.46 3.36 3.43 3.66 3.70 3.77 3.51 0.78 0.80 0.86
Western Delta
Sacramento River at Emmaton All 1.41 1.42 1.46 2.10 211 2.18 2.31 2.32 2.39 0.44 0.45 0.46
Drought 2.16 2.15 219 3.22 3.20 3.26 3.54 3.52 3.13 0.74 0.74 0.75
SJR at Antioch All 1.39 1.39 1.53 2.06 2.07 2.28 2.27 2.28 2.51 0.43 0.44 0.49
Drought 1.96 1.97 2.04 2.91 2.93 3.03 3.20 3.22 291 0.66 0.66 0.69
Sacramento River at Mallard All 1.13 1.14 1.20 1.68 1.70 1.79 1.84 1.87 1.97 0.33 0.34 0.36
Island Drought 1.52 1.54 1.57 2.26 2.29 2.34 2.49 2.52 2.24 0.49 0.49 0.51
Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker All 1.40 1.40 1.47 2.08 2.08 2.19 2.29 2.29 2.41 0.44 0.44 0.47
Slough PP Drought 2.20 2.20 2.32 3.27 3.28 3.45 3.59 3.60 331 0.75 0.76 0.80
Contra Costa Pumping Plant #1 All 1.56 1.59 1.85 2.32 2.37 2.75 2.55 2.61 3.03 0.50 0.52 0.62
Drought 2.20 2.25 241 3.27 3.35 3.59 3.59 3.68 3.44 0.75 0.78 0.84
Banks Pumping Plant All 2.09 2.07 1.72 3.11 3.08 2.56 3.42 3.39 2.82 0.71 0.71 0.57
Drought 2.67 2.68 2.69 3.98 3.98 4.00 4.37 4.38 3.84 0.94 0.94 0.95
. All 2.58 2.64 2.01 3.84 3.92 2.98 4.23 431 3.28 0.91 0.93 0.68
Jones Pumping Plant
Drought 3.70 3.83 3.25 5.50 5.70 4.84 6.05 6.27 4.65 1.35 1.40 1.17

Notes:

2 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

® Dry weight, except as noted for fish fillets

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight
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Selenium

Table M-14. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 3

Estimated Concentrations of Selenium (mg/kg, dw®)
Location Period * Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX | NAA-LLT | Alt.3 | Ex | NAA-LLT | Alt.3 EX | NAALLLT | Alt.3 | EX | NAA-LLLT | Alt.3
Delta Interior
Mokelumne River (South All 1.17 1.18 1.13 1.74 1.75 1.68 1.91 1.93 1.85 0.35 0.35 0.33
Fork) at Staten Island Drought 2.06 2.07 2.01 3.07 3.08 3.00 3.38 3.38 2.88 0.70 0.70 0.68
San Joaquin River at Buckley All 3.38 3.10 3.12 5.03 4.61 4.64 5.53 5.07 5.10 1.22 1.11 1.12
Cove Drought 5.21 4.50 4.60 7.75 6.69 6.84 8.53 7.36 6.57 1.95 1.67 1.71
Franks Tract All 1.61 1.60 1.66 2.40 2.39 2.47 2.64 2.63 2.72 0.52 0.52 0.54
Drought 221 2.24 221 3.29 3.33 3.29 3.62 3.66 3.16 0.76 0.77 0.76
Old River at Rock Slough All 1.75 1.74 1.76 2.60 2.58 2.62 2.86 2.84 2.88 0.58 0.57 0.58
Drought 2.26 2.30 2.27 3.36 3.43 3.37 3.70 3.77 3.24 0.78 0.80 0.78
Western Delta
Sacramento River at All 1.41 1.42 1.42 2.10 211 2.11 2.31 2.32 2.32 0.44 0.45 0.45
Emmaton Drought 2.16 2.15 2.17 3.22 3.20 3.22 3.54 3.52 3.10 0.74 0.74 0.74
SJR at Antioch All 1.39 1.39 1.42 2.06 2.07 2.12 2.27 2.28 2.33 0.43 0.44 0.45
Drought 1.96 1.97 1.98 2.91 2.93 2.94 3.20 3.22 2.83 0.66 0.66 0.67
Sacramento River at Mallard All 1.13 1.14 1.13 1.68 1.70 1.68 1.84 1.87 1.84 0.33 0.34 0.33
Island Drought 1.52 1.54 1.53 2.26 2.29 2.28 2.49 2.52 2.19 0.49 0.49 0.49
Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker All 1.40 1.40 1.47 2.08 2.08 2.19 2.29 2.29 241 0.44 0.44 0.47
Slough PP Drought 2.20 2.20 2.31 3.27 3.28 3.44 3.59 3.60 3.30 0.75 0.76 0.80
Contra Costa Pumping Plant All 1.56 1.59 1.62 2.32 2.37 2.40 2.55 2.61 2.64 0.50 0.52 0.52
#1 Drought 2.20 2.25 2.21 3.27 3.35 3.29 3.59 3.68 3.16 0.75 0.78 0.76
Banks Pumping Plant All 2.09 2.07 1.84 3.11 3.08 2.74 3.42 3.39 3.02 0.71 0.71 0.62
Drought 2.67 2.68 2.67 3.98 3.98 3.97 4.37 4.38 3.81 0.94 0.94 0.94
. All 2.58 2.64 2.33 3.84 3.92 3.47 4.23 431 3.81 0.91 0.93 0.81
Jones Pumping Plant
Drought 3.70 3.83 3.51 5.50 5.70 5.22 6.05 6.27 5.02 1.35 1.40 1.28

Notes:

® All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry
and critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

® Dry weight, except as noted for fish fillets

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight

Bay Delta Conservation Plan 8M-36 November 2013
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Selenium

1 Table M-15A. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term,
2 and Alternative 4 H1

Estimated Concentrations of Selenium (mg/kg, dw®)

Source Location Period ?
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs(Fish Diet) Fish Fillets (ww)
EX NAA Alt. 4H1 EX NAA Alt. 4H1 EX NAA Alt. 4H1 EX NAA Alt. 4H1
Mokelumne River (South All 1.17 1.18 1.12 1.74 1.75 1.66 191 1.93 1.83 0.35 0.35 0.33
= Fork) at Staten Island Drought [[2.06 | 2.07 2.01 3.07| 308 2.99 338 | 338 2.87 070 | 070 0.68
.g San Joaquin River at All 3.38 3.10 3.32 5.03 4.61 4.93 5.53 5.07 5.43 1.22 111 1.20
g Buckley Cove Drought | 5.21 4.50 5.12 7.75 6.69 7.62 8.53 7.36 7.32 1.95 1.67 1.92
; All 1.61 1.60 1.77 2.40 2.39 2.64 2.64 2.63 2.90 0.52 0.52 0.59
= Franks Tract
o) Drought |l 2.21 2.24 2.30 3.29 3.33 3.42 3.62 3.66 3.28 0.76 0.77 0.79
a . All 1.75 1.74 1.89 2.60 2.58 2.81 2.86 2.84 3.09 0.58 0.57 0.63
Old River at Rock Slough
Drought | 2.26 2.30 2.38 3.36 3.43 3.55 3.70 3.77 3.41 0.78 0.80 0.83
© Sacramento River at All 141 142 1.45 210 211 215 231 232 2.37 0.44 [ 045 0.46
% Emmaton Drought |f 2.16 2.15 2.18 3.22 3.20 3.24 3.54 3.52 3.11 0.74 0.74 0.75
[a]
= . All 1.39 1.39 1.49 2.06 2.07 2.21 2.27 2.28 2.43 0.43 0.44 0.47
= SJR at Antioch
9 Drought |l 1.96 1.97 2.00 291 2.93 2.98 3.20 3.22 2.86 0.66 0.66 0.68
é Sacramento River at All 1.13 1.14 1.17 1.68 1.70 1.74 1.84 1.87 191 0.33 0.34 0.35
Mallard Island Drought |f 1.52 1.54 1.54 2.26 2.29 2.29 2.49 2.52 2.20 0.49 0.49 0.49
@ North Bay Aqueduct at All 1.40 1.40 1.47 2.08 2.08 2.19 2.29 2.29 241 0.44 0.44 0.47
g 5 Barker Slough PP Drought [|2.20 | 2.20 2.31 327 3.28 3.44 359 | 3.60 3.31 075 | 0.76 0.80
I} 'g Contra Costa Pumping Plant All 1.56 1.59 1.75 2.32 2.37 2.61 2.55 2.61 2.87 0.50 0.52 0.58
g n #1 Drought |f 2.20 2.25 2.32 3.27 3.35 3.46 3.59 3.68 3.32 0.75 0.78 0.81
a g’ ) All 2.09 2.07 1.76 3.11 3.08 2.61 3.42 3.39 2.87 0.71 0.71 0.58
I Banks Pumping Plant
o g— Drought |f 2.67 2.68 2.67 3.98 3.98 3.98 4.37 4.38 3.82 0.94 0.94 0.94
g S . All 2.58 2.64 212 3.84 3.92 3.15 4.23 4.31 3.47 0.91 0.93 0.72
o Jones Pumping Plant
3 Drought |f 3.70 3.83 3.37 5.50 5.70 5.01 6.05 6.27 4.81 1.35 1.40 1.22
Notes:
@ All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)
® Dry weight, except as noted for fish fillets
Alt. - alternative
dw - dry weight
EX - Existing Conditions
mg/kg - milligram per kilogram
NAA-LLT - No Action Alternative Late Long Term
ww - wet weight
4
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Selenium

Table M-15B. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 4 H2

Estimated Concentrations of Selenium (mg/kg, dw®)

Source Location Period ?
Y ! ! Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs(Fish Diet) Fish Fillets (ww)
EX NAA Alt. 4H2 EX NAA Alt. 4H2 EX NAA Alt. 4H2 EX NAA Alt. 4H2
Mokelumne River (South All 1.17 1.18 1.12 1.74 1.75 1.66 1.91 1.93 1.83 0.35 0.35 0.33
= Fork) at Staten Island | Drought |(2.06 | 2.07 2.01 3.07| 308 2.98 338 | 338 2.87 070 | 0.70 0.68
.g San Joaquin River at All 3.38 3.10 3.33 5.03 4.61 4.95 5.53 5.07 5.44 1.22 1.11 1.20
% Buckley Cove Drought || 5.21 4.50 5.13 7.75 6.69 7.63 8.53 7.36 7.33 1.95 1.67 1.92
E All 1.61 1.60 1.79 2.40 2.39 2.67 2.64 2.63 2.93 0.52 0.52 0.59
= Franks Tract
D Drought || 2.21 2.24 2.32 3.29 3.33 3.45 3.62 3.66 3.31 0.76 0.77 0.80
Q ) All 1.75 1.74 1.92 2.60 2.58 2.85 2.86 2.84 3.14 0.58 0.57 0.64
Old River at Rock Slough
Drought || 2.26 2.30 241 3.36 3.43 3.59 3.70 3.77 3.45 0.78 0.80 0.84
© Sacramento River at All 141 1.42 1.44 2.10 2.11 2.15 231 2.32 2.36 0.44 0.45 0.46
% Emmaton Drought [l 2.16 2.15 2.18 3.22 3.20 3.24 3.54 3.52 3.11 0.74 0.74 0.75
Q . All 1.39 1.39 1.50 2.06 2.07 2.22 2.27 2.28 2.45 0.43 0.44 0.48
c SJR at Antioch
o Drought [ 1.96 1.97 2.01 291 2.93 2.99 3.20 3.22 2.88 0.66 0.66 0.68
® Sacramento River at All 1.13 1.14 1.17 1.68 1.70 1.74 1.84 1.87 1.92 0.33 0.34 0.35
; Mallard Island Drought 1.52 1.54 1.55 2.26 2.29 2.30 2.49 2.52 2.21 0.49 0.49 0.50
'u? North Bay Aqueduct at All 1.40 1.40 1.48 2.08 2.08 2.19 2.29 2.29 241 0.44 0.44 0.47
2 S Barker Slough PP Drought | 2.20 2.20 2.31 3.27 3.28 3.44 359 | 3.60 3.30 0.75 0.76 0.80
o 2
n & Contra Costa Pumping All 1.56 1.59 1.77 2.32 2.37 2.64 2.55 2.61 2.90 0.50 0.52 0.59
g ) Plant #1 Drought [ 2.20 2.25 2.36 3.27 3.35 3.51 3.59 3.68 3.37 0.75 0.78 0.82
a 8’ . All 2.09 2.07 1.79 3.11 3.08 2.66 3.42 3.39 2.93 0.71 0.71 0.59
- = Banks Pumping Plant
o g— Drought || 2.67 2.68 2.64 3.98 3.98 3.93 4.37 4.38 3.78 0.94 0.94 0.93
g S . All 2.58 2.64 2.07 3.84 3.92 3.08 4.23 4.31 3.39 0.91 0.93 0.71
o Jones Pumping Plant
~ Drought || 3.70 3.83 3.27 5.50 5.70 4.86 6.05 6.27 4.67 1.35 1.40 1.18

Notes:

& All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)
® Dry weight, except as noted for fish fillets
Alt. - alternative

dw - dry weight

EX - Existing Conditions
mg/kg - milligram per kilogram
NAA-LLT - No Action Alternative Late Long Term
ww - wet weight
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Selenium

Table M-15C. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 4 H3

Estimated Concentrations of Selenium (mg/kg, dw ")
Source Location Period ®
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 4H3 EX NAA Alt. 4H3 EX NAA Alt. 4H3 EX NAA Alt. 4H3
Mokelumne River (South All 1.17 1.18 1.12 1.74 1.75 1.66 191 1.93 1.83 0.35 0.35 0.33
o Fork) at Staten Island Drought | 2.06 2.07 2.01 3.07 3.08 2.99 3.38 3.38 2.87 0.70 0.70 0.68
.g San Joaquin River at All 3.38 3.10 3.32 5.03 4.61 4.95 5.53 5.07 5.44 1.22 1.11 1.20
g Buckley Cove Drought |[5.21| 4.50 5.13 775 | 6.69 7.64 853 | 7.36 7.34 1.95 1.67 1.92
E All 1.61 1.60 1.82 2.40 2.39 2.70 2.64 2.63 2.97 0.52 0.52 0.60
= Franks Tract
D Drought | 2.21 2.24 2.35 3.29 3.33 3.50 3.62 3.66 3.36 0.76 0.77 0.82
e : All 1.75 1.74 1.96 2.60 2.58 2.92 2.86 2.84 3.21 0.58 0.57 0.66
Old River at Rock Slough
Drought || 2.26 2.30 2.46 3.36 3.43 3.66 3.70 3.77 3.52 0.78 0.80 0.86
© Sacramento River at All 1.41 1.42 1.46 2.10 2.11 2.17 2.31 2.32 2.39 0.44 0.45 0.46
% Emmaton Drought || 2.16 2.15 2.19 3.22 3.20 3.26 3.54 3.52 3.13 0.74 0.74 0.75
e . All 1.39 1.39 1.52 2.06 2.07 2.26 2.27 2.28 2.49 0.43 0.44 0.49
c SJR at Antioch
[J] Drought || 1.96 1.97 2.04 291 2.93 3.04 3.20 3.22 2.92 0.66 0.66 0.69
$ Sacramento River at All 1.13 1.14 1.20 1.68 1.70 1.78 1.84 1.87 1.96 0.33 0.34 0.36
; Mallard Island Drought | 1.52 1.54 1.57 2.26 2.29 2.34 2.49 2.52 2.24 0.49 0.49 0.51
™ North Bay Aqueduct at All 1.40 1.40 1.48 2.08 2.08 2.19 2.29 2.29 241 0.44 0.44 0.47
g g Barker Slough PP Drought || 2.20 2.20 2.32 3.27 3.28 3.45 3.59 3.60 331 0.75 0.76 0.80
b = Contra Costa Pumping Plant All 1.56 1.59 1.84 2.32 2.37 2.73 2.55 2.61 3.00 0.50 0.52 0.61
g n #1 Drought || 2.20 2.25 241 3.27 3.35 3.59 3.59 3.68 3.44 0.75 0.78 0.84
[a) ? . All 2.09 2.07 1.77 3.11 3.08 2.63 3.42 3.39 2.89 0.71 0.71 0.58
R Banks Pumping Plant
o g- Drought || 2.67 2.68 2.67 3.98 3.98 3.97 4.37 4.38 3.81 0.94 0.94 0.94
g S . All 2.58 2.64 2.09 3.84 3.92 3.11 4.23 4.31 3.42 0.91 0.93 0.71
15 Jones Pumping Plant
Drought | 3.70 3.83 3.33 5.50 5.70 4.95 6.05 6.27 4.75 1.35 1.40 1.20

Notes:

2 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)
® Dry weight, except as noted for fish fillets
Alt. - alternative

dw - dry weight

EX - Existing Conditions
mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight
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Selenium

Table M-15D. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term,
and Alternative 4 H4

Estimated Concentrations of Selenium (mg/kg, dw®)
Source Location Period ®
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs(Fish Diet) Fish Fillets (ww)
EX NAA Alt. 4H4 EX NAA Alt. 4HA EX NAA Alt. 4H4 EX NAA Alt. 4HA
Mokelumne River (South All 117 1.18 112 1.74 1.75 1.66 1.91 1.93 1.83 0.35 0.35 0.33
= ForK) at Staten Island Drought |(2.06 | 207 2.01 3.07| 308 2.98 338 | 338 2.87 070 | 070 0.68
.g San Joaquin River at All 3.38 3.10 3.33 5.03 4.61 4.95 5.53 5.07 5.45 1.22 111 1.20
g Buckley Cove Drought [|5.21| 450 5.14 775 | 6.69 7.64 853 | 7.36 7.34 195 | 1.67 1.92
; All 1.61 1.60 1.84 2.40 2.39 2.74 2.64 2.63 3.01 0.52 0.52 0.61
= Franks Tract
D Drought |f 2.21 2.24 2.38 3.29 3.33 3.54 3.62 3.66 3.40 0.76 0.77 0.83
a . All 1.75 1.74 2.00 2.60 2.58 2.98 2.86 2.84 3.28 0.58 0.57 0.68
Old River at Rock Slough
Drought |f 2.26 2.30 2.50 3.36 3.43 3.72 3.70 3.77 3.57 0.78 0.80 0.88
© Sacramento River at All 141 1.42 1.46 2.10 211 217 231 2.32 2.39 0.44 0.45 0.46
% Emmaton Drought |f 2.16 2.15 2.20 3.22 3.20 3.27 3.54 3.52 3.14 0.74 0.74 0.76
o . All 1.39 1.39 1.53 2.06 2.07 2.27 2.27 2.28 2.50 0.43 0.44 0.49
c SJR at Antioch
@ Drought [ 1.96 1.97 2.05 2.91 2.93 3.05 3.20 3.22 2.93 0.66 0.66 0.70
$ Sacramento River at All 1.13 1.14 1.20 1.68 1.70 1.79 1.84 1.87 1.97 0.33 0.34 0.36
= Mallard Island Drought |f 1.52 1.54 1.57 2.26 2.29 2.34 2.49 2.52 2.25 0.49 0.49 0.51
> North Bay Aqueduct at All 1.40 1.40 1.47 2.08 2.08 2.19 2.29 2.29 2.41 0.44 0.44 0.47
2 5 Barker Slough PP Drought [|2.20 | 2.20 2.32 327 | 3.28 3.44 359 | 3.60 3.31 075 | 0.76 0.80
o 2
n & Contra Costa Pumping All 1.56 1.59 1.86 2.32 2.37 2.77 2.55 2.61 3.05 0.50 0.52 0.62
S n Plant #1 Drought [ 2.20 2.25 2.45 3.27 3.35 3.64 3.59 3.68 3.50 0.75 0.78 0.86
@) 8’ . All 2.09 2.07 1.79 3.11 3.08 2.66 3.42 3.39 2.92 0.71 0.71 0.59
== Banks Pumping Plant
o g— Drought |[ 2.67 2.68 2.65 3.98 3.98 3.94 4.37 4.38 3.78 0.94 0.94 0.93
g S . All 2.58 2.64 2.05 3.84 3.92 3.05 4.23 4.31 3.36 0.91 0.93 0.70
o Jones Pumping Plant
~ Drought |f 3.70 3.83 3.21 5.50 5.70 4.77 6.05 6.27 4.58 1.35 1.40 1.16

Notes:

& All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)
® Dry weight, except as noted for fish fillets
Alt. - alternative

dw - dry weight

EX - Existing Conditions
mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight
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Selenium

Table M-16. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 5

Estimated Concentrations of Selenium (mg/kg, dw®)
Location Period ? Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX | NAA-LLT | Alt.5 EX | NAA-LLT | A5 EX | NAA-LLT | Alt.5 | EX | NAA-LLT | AltL5
Delta Interior
Mokelumne River (South Fork) All 1.17 1.18 1.14 1.74 1.75 1.70 1.91 1.93 1.87 0.35 0.35 0.34
at Staten Island Drought 2.06 2.07 2.01 3.07 3.08 3.00 3.38 3.38 2.88 0.70 0.70 0.68
San Joaquin River at Buckley All 3.38 3.10 3.24 5.03 4.61 4.82 5.53 5.07 5.31 1.22 1.11 1.17
Cove Drought 5.21 4.50 4.93 7.75 6.69 7.33 8.53 7.36 7.04 1.95 1.67 1.84
Franks Tract All 1.61 1.60 1.68 2.40 2.39 2.50 2.64 2.63 2.75 0.52 0.52 0.55
Drought 221 2.24 2.27 3.29 3.33 3.38 3.62 3.66 3.24 0.76 0.77 0.78
Old River at Rock Slough All 1.75 1.74 1.81 2.60 2.58 2.69 2.86 2.84 2.96 0.58 0.57 0.60
Drought 2.26 2.30 2.33 3.36 3.43 3.47 3.70 3.77 3.33 0.78 0.80 0.81
Western Delta
Sacramento River at Emmaton All 1.41 1.42 1.43 2.10 211 2.13 2.31 2.32 2.34 0.44 0.45 0.45
Drought 2.16 2.15 2.18 3.22 3.20 3.24 3.54 3.52 3.11 0.74 0.74 0.75
SJR at Antioch All 1.39 1.39 1.44 2.06 2.07 2.14 2.27 2.28 2.35 0.43 0.44 0.45
Drought 1.96 1.97 2.01 291 2.93 2.98 3.20 3.22 2.87 0.66 0.66 0.68
Sacramento River at Mallard All 1.13 1.14 1.15 1.68 1.70 1.71 1.84 1.87 1.88 0.33 0.34 0.34
Island Drought 1.52 1.54 1.55 2.26 2.29 2.31 2.49 2.52 2.22 0.49 0.49 0.50
Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker All 1.40 1.40 1.47 2.08 2.08 2.19 2.29 2.29 2.41 0.44 0.44 0.47
Slough PP Drought 2.20 2.20 2.31 3.27 3.28 3.44 3.59 3.60 3.30 0.75 0.76 0.80
Contra Costa Pumping Plant All 1.56 1.59 1.66 2.32 2.37 2.48 2.55 2.61 2.72 0.50 0.52 0.54
#1 Drought 2.20 2.25 2.26 3.27 3.35 3.37 3.59 3.68 3.23 0.75 0.78 0.78
Banks Pumping Plant All 2.09 2.07 1.92 3.11 3.08 2.86 3.42 3.39 3.14 0.71 0.71 0.65
Drought 2.67 2.68 2.68 3.98 3.98 3.99 4.37 4.38 3.83 0.94 0.94 0.95
. All 2.58 2.64 2.37 3.84 3.92 3.53 4.23 431 3.88 0.91 0.93 0.82
Jones Pumping Plant
Drought 3.70 3.83 3.51 5.50 5.70 5.23 6.05 6.27 5.02 1.35 1.40 1.28

Notes:

2 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

® Dry weight, except as noted for fish fillets

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight
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Selenium

Table M-17. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 6

Estimated Concentrations of Selenium (mg/kg, dw®)
Location Period ? Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX | NAA-LLT | Alt.6 EX | NAA-LLT | Alt.6 EX | NAA-LLT | Alt.t6 | EX | NAA-LLT | Alt.®
Delta Interior
Mokelumne River (South Fork) at All 1.17 1.18 1.09 1.74 1.75 1.62 191 1.93 1.78 0.35 0.35 0.31
Staten Island Drought 2.06 2.07 1.97 3.07 3.08 2.94 3.38 3.38 2.82 0.70 0.70 0.67
San Joaquin River at Buckley All 3.38 3.10 3.29 5.03 4.61 4.90 5.53 5.07 5.39 1.22 1.11 1.19
Cove Drought 5.21 4.50 5.05 7.75 6.69 7.52 8.53 7.36 7.22 1.95 1.67 1.89
Franks Tract All 1.61 1.60 2.16 2.40 2.39 3.21 2.64 2.63 3.53 0.52 0.52 0.74
Drought 221 2.24 2.77 3.29 3.33 4.11 3.62 3.66 3.95 0.76 0.77 0.98
Old River at Rock Slough All 1.75 1.74 2.82 2.60 2.58 4.20 2.86 2.84 4.62 0.58 0.57 1.00
Drought 2.26 2.30 3.82 3.36 3.43 5.68 3.70 3.77 5.46 0.78 0.80 1.40
Western Delta
Sacramento River at Emmaton All 1.41 1.42 1.54 2.10 2.11 2.28 2.31 2.32 2.51 0.44 0.45 0.49
Drought 2.16 2.15 2.28 3.22 3.20 3.39 3.54 3.52 3.25 0.74 0.74 0.79
SJR at Antioch All 1.39 1.39 1.72 2.06 2.07 2.55 2.27 2.28 2.81 0.43 0.44 0.56
Drought 1.96 1.97 2.27 2.91 2.93 3.38 3.20 3.22 3.25 0.66 0.66 0.78
Sacramento River at Mallard All 1.13 1.14 1.33 1.68 1.70 1.97 1.84 1.87 2.17 0.33 0.34 0.41
Island Drought 1.52 1.54 1.72 2.26 2.29 2.56 2.49 2.52 2.46 0.49 0.49 0.57
Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker All 1.40 1.40 1.48 2.08 2.08 2.20 2.29 2.29 2.42 0.44 0.44 0.47
Slough PP Drought 2.20 2.20 2.32 3.27 3.28 3.45 3.59 3.60 3.32 0.75 0.76 0.80
Contra Costa Pumping Plant #1 All 1.56 1.59 2.72 2.32 2.37 4.05 2.55 2.61 4.45 0.50 0.52 0.96
Drought 2.20 2.25 3.89 3.27 3.35 5.79 3.59 3.68 5.57 0.75 0.78 143
Banks Pumping Plant All 2.09 2.07 1.43 3.11 3.08 2.12 3.42 3.39 2.34 0.71 0.71 0.45
Drought 2.67 2.68 2.30 3.98 3.98 3.43 4.37 4.38 3.29 0.94 0.94 0.80
. All 2.58 2.64 143 3.84 3.92 212 4.23 4.31 2.34 0.91 0.93 0.45
Jones Pumping Plant
Drought 3.70 3.83 2.30 5.50 5.70 3.43 6.05 6.27 3.29 1.35 1.40 0.80

Notes:

2 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

® Dry weight, except as noted for fish fillets

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight

Bay Delta Conservation Plan 8M-42 November 2013
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Selenium

Table M-18. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 7

Estimated Concentrations of Selenium (mg/kg, dw®)
Location Period ? Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA-LLT | Alt.7 EX | NAA-LLT | Alt.7 EX | NAALLLT | Alt.7 | EX NAA-LLT | Alt.7
Delta Interior
Mokelumne River (South Fork) All 1.17 1.18 111 1.74 1.75 1.65 191 1.93 1.82 0.35 0.35 0.32
at Staten Island Drought 2.06 2.07 2.00 3.07 3.08 2.97 3.38 3.38 2.85 0.70 0.70 0.68
San Joaquin River at Buckley All 3.38 3.10 3.17 5.03 4.61 4.71 5.53 5.07 5.18 1.22 1.11 1.14
Cove Drought 5.21 4.50 4.72 7.75 6.69 7.03 8.53 7.36 6.75 1.95 1.67 1.76
Franks Tract All 1.61 1.60 2.03 2.40 2.39 3.02 2.64 2.63 3.32 0.52 0.52 0.69
Drought 221 2.24 2.69 3.29 3.33 4.00 3.62 3.66 3.84 0.76 0.77 0.95
Old River at Rock Slough All 1.75 1.74 2.62 2.60 2.58 3.89 2.86 2.84 4.28 0.58 0.57 0.92
Drought 2.26 2.30 3.65 3.36 3.43 5.42 3.70 3.77 5.21 0.78 0.80 1.33
Western Delta
Sacramento River at Emmaton All 1.41 1.42 1.50 2.10 2.11 2.23 2.31 2.32 2.46 0.44 0.45 0.48
Drought 2.16 2.15 2.26 3.22 3.20 3.37 3.54 3.52 3.23 0.74 0.74 0.78
SJR at Antioch All 1.39 1.39 1.63 2.06 2.07 2.43 2.27 2.28 2.67 0.43 0.44 0.53
Drought 1.96 1.97 2.23 2.91 2.93 3.31 3.20 3.22 3.18 0.66 0.66 0.77
Sacramento River at Mallard All 1.13 1.14 1.28 1.68 1.70 1.90 1.84 1.87 2.09 0.33 0.34 0.39
Island Drought 1.52 1.54 1.71 2.26 2.29 2.54 2.49 2.52 2.44 0.49 0.49 0.56
Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker All 1.40 1.40 1.48 2.08 2.08 2.20 2.29 2.29 2.42 0.44 0.44 0.47
Slough PP Drought 2.20 2.20 2.32 3.27 3.28 3.45 3.59 3.60 331 0.75 0.76 0.80
Contra Costa Pumping Plant All 1.56 1.59 2.47 2.32 2.37 3.68 2.55 2.61 4.05 0.50 0.52 0.86
#1 Drought 2.20 2.25 3.63 3.27 3.35 5.40 3.59 3.68 5.19 0.75 0.78 1.32
Banks Pumping Plant All 2.09 2.07 1.54 3.11 3.08 2.29 3.42 3.39 2.52 0.71 0.71 0.49
Drought 2.67 2.68 2.30 3.98 3.98 3.41 4.37 4.38 3.28 0.94 0.94 0.79
. All 2.58 2.64 1.67 3.84 3.92 2.48 4.23 431 2.73 0.91 0.93 0.54
Jones Pumping Plant
Drought 3.70 3.83 2.46 5.50 5.70 3.67 6.05 6.27 3.52 1.35 1.40 0.86

Notes:

2 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

® Dry weight, except as noted for fish fillets

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight

Bay Delta Conservation Plan 8M-43 November 2013
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Selenium

Table M-19. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 8

Estimated Concentrations of Selenium (mg/kg, dw®)
Location Period * Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA-LLT | Alt.8 EX NAA-LLT | Alt.8 EX | NAALLT | Alt.8 | EX NAA-LLT | Alt. 8
Delta Interior
Mokelumne River (South All 1.17 1.18 111 1.74 1.75 1.66 1.91 1.93 1.82 0.35 0.35 0.33
Fork) at Staten Island Drought 2.06 2.07 2.00 3.07 3.08 2.98 3.38 3.38 2.86 0.70 0.70 0.68
San Joaquin River at Buckley All 3.38 3.10 3.22 5.03 4.61 4.79 5.53 5.07 5.27 1.22 1.11 1.16
Cove Drought 5.21 4.50 4.85 7.75 6.69 7.21 8.53 7.36 6.93 1.95 1.67 1.81
Franks Tract All 1.61 1.60 2.03 2.40 2.39 3.02 2.64 2.63 3.32 0.52 0.52 0.69
Drought 221 2.24 2.69 3.29 3.33 4.01 3.62 3.66 3.85 0.76 0.77 0.95
Old River at Rock Slough All 1.75 1.74 2.63 2.60 2.58 3.92 2.86 2.84 4.31 0.58 0.57 0.93
Drought 2.26 2.30 3.66 3.36 3.43 5.44 3.70 3.77 5.23 0.78 0.80 1.33
Western Delta
Sacramento River at All 1.41 1.42 1.50 2.10 2.11 2.23 2.31 2.32 2.45 0.44 0.45 0.48
Emmaton Drought 2.16 2.15 2.26 3.22 3.20 3.36 3.54 3.52 3.23 0.74 0.74 0.78
SJR at Antioch All 1.39 1.39 1.63 2.06 2.07 2.43 2.27 2.28 2.67 0.43 0.44 0.53
Drought 1.96 1.97 2.23 291 2.93 3.32 3.20 3.22 3.19 0.66 0.66 0.77
Sacramento River at Mallard All 1.13 1.14 1.28 1.68 1.70 1.91 1.84 1.87 2.10 0.33 0.34 0.39
Island Drought 1.52 1.54 1.73 2.26 2.29 2.57 2.49 2.52 2.47 0.49 0.49 0.57
Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker All 1.40 1.40 1.49 2.08 2.08 2.22 2.29 2.29 2.44 0.44 0.44 0.47
Slough PP Drought 2.20 2.20 2.33 3.27 3.28 3.47 3.59 3.60 3.33 0.75 0.76 0.81
Contra Costa Pumping Plant All 1.56 1.59 2.49 2.32 2.37 3.70 2.55 2.61 4.07 0.50 0.52 0.87
#1 Drought 2.20 2.25 3.66 3.27 3.35 5.44 3.59 3.68 5.22 0.75 0.78 1.33
Banks Pumping Plant All 2.09 2.07 1.60 3.11 3.08 2.37 3.42 3.39 2.61 0.71 0.71 0.52
Drought 2.67 2.68 2.33 3.98 3.98 3.46 4.37 4.38 3.33 0.94 0.94 0.81
. All 2.58 2.64 1.67 3.84 3.92 2.49 4.23 431 2.74 0.91 0.93 0.55
Jones Pumping Plant
Drought 3.70 3.83 2.42 5.50 5.70 3.60 6.05 6.27 3.46 1.35 1.40 0.84

Notes:

2 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

® Dry weight, except as noted for fish fillets

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight

Bay Delta Conservation Plan 8M-44 November 2013
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Selenium

Table M-20. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative Late Long Term, and
Alternative 9

Estimated Concentrations of Selenium (mg/kg, dw®)
Location Period * Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX | NAA-LLT | Alt.9 EX NAA-LLT | Alt.9 EX | NAA-LLT | AltL9 | EX NAA-LLT | Alt.9
Delta Interior
Mokelumne River (South Fork) All 1.17 1.18 1.23 1.74 1.75 1.84 1.91 1.93 2.02 0.35 0.35 0.37
at Staten Island Drought 2.06 2.07 2.14 3.07 3.08 3.19 3.38 3.38 3.06 0.70 0.70 0.73
San Joaquin River at Buckley All 3.38 3.10 1.60 5.03 4.61 2.38 5.53 5.07 2.62 1.22 1.11 0.52
Cove Drought 5.21 4.50 2.06 7.75 6.69 3.06 8.53 7.36 2.94 1.95 1.67 0.70
Franks Tract All 1.61 1.60 2.58 2.40 2.39 3.84 2.64 2.63 4.22 0.52 0.52 0.91
Drought 221 2.24 3.54 3.29 3.33 5.26 3.62 3.66 5.06 0.76 0.77 1.29
Old River at Rock Slough All 1.75 1.74 3.13 2.60 2.58 4.66 2.86 2.84 5.12 0.58 0.57 1.13
Drought 2.26 2.30 4.54 3.36 3.43 6.76 3.70 3.77 6.49 0.78 0.80 1.69
Western Delta
Sacramento River at Emmaton All 1.41 1.42 1.47 2.10 211 2.18 2.31 2.32 2.40 0.44 0.45 0.46
Drought 2.16 2.15 2.24 3.22 3.20 3.34 3.54 3.52 3.21 0.74 0.74 0.77
SJR at Antioch All 1.39 1.39 1.68 2.06 2.07 2.49 2.27 2.28 2.74 0.43 0.44 0.55
Drought 1.96 1.97 2.33 2.91 2.93 3.47 3.20 3.22 3.33 0.66 0.66 0.81
Sacramento River at Mallard All 1.13 1.14 1.24 1.68 1.70 1.85 1.84 1.87 2.04 0.33 0.34 0.38
Island Drought 1.52 1.54 1.67 2.26 2.29 2.49 2.49 2.52 2.39 0.49 0.49 0.55
Major Diversions (Pumping Stations)
North Bay Aqueduct at Barker All 1.40 1.40 1.46 2.08 2.08 2.18 2.29 2.29 2.39 0.44 0.44 0.46
Slough PP Drought 2.20 2.20 2.31 3.27 3.28 3.43 3.59 3.60 3.30 0.75 0.76 0.80
Contra Costa Pumping Plant #1 All 1.56 1.59 291 2.32 2.37 4.32 2.55 2.61 4.76 0.50 0.52 1.04
Drought 2.20 2.25 431 3.27 3.35 6.41 3.59 3.68 6.16 0.75 0.78 1.59
Banks Pumping Plant All 2.09 2.07 1.76 3.11 3.08 2.61 3.42 3.39 2.87 0.71 0.71 0.58
Drought 2.67 2.68 2.32 3.98 3.98 3.46 4.37 4.38 3.32 0.94 0.94 0.80
. All 2.58 2.64 1.80 3.84 3.92 2.68 4.23 4.31 2.95 0.91 0.93 0.60
Jones Pumping Plant
Drought 3.70 3.83 2.32 5.50 5.70 3.46 6.05 6.27 3.32 1.35 1.40 0.80

Notes:

2 All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (water years 1987-1991) drought period consisting of dry and
critical water year types (as defined by the Sacramento Valley 40-30-30 water year hydrologic classification index)

® Dry weight, except as noted for fish fillets

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet weight

Bay Delta Conservation Plan 8M-45 November 2013
Draft EIR/EIS ICF 00674.11



1
2

Selenium

Table M-21. Summary Table for Selenium Concentrations in Biota and Comparisons to Benchmarks for Existing Conditions and No Action Alternative

Late Long Term.

Draft EIR/EIS

8M-46

Estimated Concentrations of Selenium (mg/kg, dw ") Exceedance Quotients®
Whole-body Fish Bird Eggs (Invert Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
Location period @ || Whole-body Bird Eggs Bird Eggs Fish Fillets — — — - -
Fish (Invert Diet) (Fish Diet) (ww) Level of Toxicity Level of Toxicity Level of Toxicity Advisory Tissue
Concern® Level® Concern’ Level® Concern’ Level? Level"
EX [NAA-LLT] BEX [NAA-LLT[ EX [NAA-LLT] EX [NAA-LLT] BX [NAA-LLT[ BEX [NAA-LLT] BEX [NAA-LLT] EX [NAA-LLT] EX [NAA-LLT] EX [NAA-LLT| EX [NAA-LLT
Delta Interior
Mokelumne River (South All 1.17 1.18 1.74 1.75 1.91 1.93 0.35 0.35 0.29 0.29 0.13 0.13 0.29 0.29 0.17 0.18 0.32 0.32 0.19 0.19 0.14 0.14
Fork) at Staten Island Drought [2.06( 207 [3.07| 3.08 |3.38| 338 [0.70 0.70 0.52 052 ]0.23| 0.23 0.51 051 ]0.31| 031 0.56 056 |0.34| 0.34 0.28 0.28
San Joaquin River at All 3.38 3.10 5.03 4.61 5.53 5.07 1.22 111 0.85 0.77 0.38 0.34 0.84 0.77 0.50 0.46 0.92 0.84 0.55 0.51 0.49 0.44
Buckley Cove Drought [|5.21 4.50 7.75 6.69 8.53 7.36 1.95 1.67 1.30 1.12 0.58 0.50 1.29 1.12 0.78 0.67 1.42 1.23 0.85 0.74 0.78 0.67
Ks All 1.61 1.60 2.40 2.39 2.64 2.63 0.52 0.52 0.40 0.40 0.18 0.18 0.40 0.40 0.24 0.24 0.44 0.44 0.26 0.26 0.21 0.21
Franks Tract Drought |2.21| 224 |329| 333 |362] 366 |076] 077 J055| 056 |025] 025 |055]| 055 |033] 033 |060]| 061 |036] 037 | 030 | 031
" All 1.75 1.74 2.60 2.58 2.86 2.84 0.58 0.57 0.44 0.43 0.19 0.19 0.43 0.43 0.26 0.26 0.48 0.47 0.29 0.28 0.23 0.23
Old River at Rock Slough
Drought [|2.26 2.30 3.36 3.43 3.70 3.77 0.78 0.80 0.56 0.58 0.25 0.26 0.56 0.57 0.34 0.34 0.62 0.63 0.37 0.38 0.31 0.32
Western Delta
Sacramento River at All 141 142 |210| 211 231| 232 [044| 045 0.35 035 |0.16| 0.16 0.35 035 ]0.21| 0.21 0.38 039 ]0.23| 0.23 0.18 0.18
Emmaton Drought [2.16 2.15 3.22 3.20 3.54 3.52 0.74 0.74 0.54 0.54 0.24 0.24 0.54 0.53 0.32 0.32 0.59 0.59 0.35 0.35 0.30 0.30
SJIR at Antioch All 1.39 1.39 2.06 2.07 2.27 2.28 0.43 0.44 0.35 0.35 0.15 0.15 0.34 0.35 0.21 0.21 0.38 0.38 0.23 0.23 0.17 0.17
Drought [/1.96 1.97 291 2.93 3.20 3.22 0.66 0.66 0.49 0.49 0.22 0.22 0.48 0.49 0.29 0.29 0.53 0.54 0.32 0.32 0.26 0.27
Sacramento River at All 1.13 1.14 1.68 1.70 1.84 1.87 0.33 0.34 0.28 0.29 0.13 0.13 0.28 0.28 0.17 0.17 0.31 0.31 0.18 0.19 0.13 0.13
Mallard Island Drought [1.52 1.54 2.26 2.29 2.49 2.52 0.49 0.49 0.38 0.38 0.17 0.17 0.38 0.38 0.23 0.23 0.41 0.42 0.25 0.25 0.19 0.20
Major Diversions (Pumping Stations)
North Bay Aqueduct at All 1.40 1.40 2.08 2.08 2.29 2.29 0.44 0.44 0.35 0.35 0.16 0.16 0.35 0.35 0.21 0.21 0.38 0.38 0.23 0.23 0.18 0.18
Barker Slough PP Drought [2.20( 220 |[3.27| 328 |359| 3.60 [0.75 0.76 0.55 055 |0.24| 0.24 0.54 055 ]0.33| 0.33 0.60 0.60 ]0.36| 0.36 0.30 0.30
Contra Costa Pumping All 1.56 1.59 2.32 2.37 2.55 2.61 0.50 0.52 0.39 0.40 0.17 0.18 0.39 0.40 0.23 0.24 0.43 0.43 0.26 0.26 0.20 0.21
Plant #1 Drought [|2.20 2.25 3.27 3.35 3.59 3.68 0.75 0.78 0.55 0.56 0.24 0.25 0.54 0.56 0.33 0.33 0.60 0.61 0.36 0.37 0.30 0.31
Banks Pumping Plant All 2.09 2.07 3.11 3.08 3.42 3.39 0.71 0.71 0.52 0.52 0.23 0.23 0.52 0.51 0.31 0.31 0.57 0.57 0.34 0.34 0.28 0.28
Drought [|2.67 268 [3.98] 398 |4.37| 438 [0.94 094 0.67 0.67 ]0.30| 0.30 0.66 0.66 |0.40| 0.40 0.73 0.73 |0.44| 0.44 0.38 0.38
Jones Pumping Plant All 2.58 2.64 3.84 3.92 4.23 431 0.91 0.93 0.65 0.66 0.29 0.29 0.64 0.65 0.38 0.39 0.70 0.72 0.42 0.43 0.36 0.37
Drought [|3.70 3.83 5.50 5.70 6.05 6.27 1.35 1.40 0.92 0.96 0.41 0.43 0.92 0.95 0.55 0.57 1.01 1.04 0.61 0.63 0.54 0.56
Notes:
a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period
consisting of dry and critical w ater year types (as defined by the Sacramento Valley 40-30-30 w ater year hydrologic classification index).
b Dry w eight, except as noted for fish fillets.
¢ Exceedance Quotient = tissue concentration/benchmark; quotients of 1.0 or more are highlighted.
d Level of Concern for fish tissue (low er end of range) = 4 mg/kg dw (Beckon et al. 2008)
e Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)
f Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)
g Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
h Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)
Alt. - alternative
dw - dry weight
EX - Existing Conditions
mg/kg - milligram per kilogram
NAA-LLT - No Action Alternative Late Long Term
ww - wetw eight
Bay Delta Conservation Plan November 2013
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Selenium

Table M-22. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 1.

Estimated Concentrations of Selenium (mg/kg, dw®) | % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Location Period 2jWhole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs |Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww) Fish (Invert. Diet) | (Fish Diet) (ww)
Alt. 1 Alt. 1 Alt. 1 Alt. 1 EX [NAA-LLT| EX [NAA-LLT[ Bx [NAA-LLT[ Bx [NaA-LLTfroce | TL7 Jroc | 1" Jroct [ TL” ATL'
Delta Interior
Mokelumne River (South All 112 1.67 1.83 0.33 -4 -5 -4 -5 -4 -5 -5 -6 0.28 | 0.12 | 0.28 | 0.17 | 0.31 | 0.18 0.13
Fork) at Staten Island Drought 201 2.99 2.88 0.68 -3 -3 -3 -3 -15 -15 -3 -3 0.50 | 0.22 [ 0.50 | 0.30 | 0.48 | 0.29 0.27
San Joaquin River at All 3.13 4.66 5.12 1.12 -7 1 -7 1 -7 1 -8 1 0.78 | 035 [ 0.78 | 0.47 | 0.85 | 0.51 0.45
Buckley Cove Drought 4.64 6.91 6.63 1.72 -11 3 -11 3 -22 -10 -12 3 1.16 | 0.52 | 1.15 | 0.69 1.11 | 0.66 0.69
Ks All 1.73 2.57 2.82 0.57 7 8 7 8 7 8 8 9 043 | 019 | 043 | 0.26 | 0.47 | 0.28 0.23
Franks Tract Dought| 221 329 3.6 0.76 0 1 0 1 | 13| 14 0 1 | 055 | 025 | 055 | 033 | 053 | 0.32 0.30
Old River at Rock Slough All 1.84 2.74 3.02 0.61 6 6 6 6 6 ) 7 7 046 | 0.20 [ 0.46 | 0.27 | 0.50 | 0.30 0.25
Drought 2.25 3.35 3.22 0.78 0 -2 0 -2 =1lE =15 0 -2 056 | 0.25 [ 0.56 | 0.34 | 0.54 | 0.32 0.31
Western Delta
Sacramento River at All 1.43 2.13 2.34 0.45 1 1 1 1 1 1 2 1 0.36 | 0.16 [ 0.35 | 0.21 | 0.39 | 0.23 0.18
Emmaton Drought 2.16 3.22 3.09 0.74 0 0 0 0 -13 -12 0 0 054 | 024 | 054 | 0.32 | 0.51 | 0.31 0.30
SJIR at Antioch All 1.46 217 2.39 0.46 5 5 5 5 5 5 7 6 0.37 | 0.16 | 0.36 | 0.22 | 0.40 | 0.24 0.19
Drought 197 2.94 2.82 0.67 1 0 1 0 -12 -12 1 0 0.49 | 0.22 | 0.49 0.29 | 047 | 0.28 0.27
Sacramento River at All 115 1.71 1.88 0.34 2 1 2 1 2 1 3 1 0.29 | 013 | 0.28 | 0.17 | 0.31 | 0.19 0.14
Mallard Island Drought 1.52 2.27 2.18 0.49 0 -1 0 -1 -13 -14 0 -1 038 | 0.17 [ 0.38 | 0.23 | 0.36 | 0.22 0.20
Major Diversions (Pumping Stations)
North Bay Aqueduct at All 1.47 2.19 241 0.47 5 5 5 5 5 5 7 7 0.37 | 0.16 | 0.37 0.22 | 0.40 | 0.24 0.19
Barker Slough PP Drought 2.31 3.44 3.30 0.80 5 5 5 5 -8 -8 6 6 0.58 | 0.26 | 057 | 0.34 | 055 | 0.33 0.32
Contra Costa Pumping All 1.69 2.52 2.77 0.55 8 6 8 6 8 ) 10 8 042 | 0.19 | 0.42 0.25 | 0.46 [ 0.28 0.22
Plant #1 Drought 2.20 3.28 3.15 0.76 0 -2 0 -2 -12 -14 0 -2 0.55 | 024 [ 055 | 0.33 | 052 | 0.31 0.30
Banks Pumping Plant All 171 2.54 2.80 0.56 -18 -17 -18 -17 -18 -17 =21 -20 043 | 0.19 | 0.42 0.25 | 047 | 0.28 0.22
Drought 2.65 3.94 3.78 0.93 -1 -1 -1 -1 -14 -14 -1 -1 0.66 | 0.29 | 0.66 | 0.39 | 0.63 | 0.38 0.37
Jones Pumping Plant Al 2.19 3.26 3.59 0.75 -15 =17 -15 =17 -15 =17 =17 -19 055 | 0.24 | 054 | 0.33 [ 0.60 | 0.36 0.30
Drought 3.60 5.36 5.15 131 -3 -6 -3 -6 -15 -18 -3 -6 0.90 | 040 [ 0.89 | 054 | 0.86 | 0.51 0.53

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the
Sacramento Valley 40-30-30 w ater year hydrologic classification index).
b Dry w eight, except as noted for fish fillets.
¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative. Changes of 10% or more

are highlighted.

d Exceedance Quotient = tissue concentration/benchmark; quotients of 1.0 or more are highlighted.
e Level of Concern for fish tissue (low er end of range) = 4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)
g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)
h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
i Advisory Tissue Level =2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative
dw - dry weight
EX - Existing Conditions

mg/kg - milligram per kilogram
NAA-LLT - No Action Alternative Late Long Term

ww - wetw eight
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Selenium

Table M-23. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 2.

Estimated Concentrations of Selenium (mg/kg, dw ") % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Location period @ | Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 2 Alt. 2 Alt. 2 Alt. 2 EX [NAA-LLT| BX [NAA-LLT] Bx [NAA-LLT] Bx [NaA-LLTJLroce | 1L [roce| 71" Jroce| TL" ATL'
Delta Interior
Mokelumne River (South All 111 1.66 1.82 0.32 -5 -5 -5 -5 -5 -5 -6 -7 0.28 | 0.12 0.28 | 0.17 [ 0.30 | 0.18 0.13
Fork) at Staten Island Drought 2.00 2.98 2.86 0.68 -3 -3 -3 -3 -15 -15 -3 -4 0.50 | 0.22 0.50 | 0.30 [ 0.48 | 0.29 0.27
San Joaquin River at All 3.32 4.94 5.44 1.20 -2 7 -2 7 -2 7 -2 8 0.83 | 0.37 0.82 | 049 [ 091 | 0.54 0.48
Buckley Cove Drought 5.13 7.63 7.33 1.92 -2 14 -2 14 -14 0 -2 15 1.28 | 0.57 1.27 | 0.76 122 | 0.73 0.77
Franks Tract All 1.84 2.74 3.01 0.61 14 15 14 15 14 15 17 18 046 | 0.20 [ 0.46 | 0.27 | 0.50 | 0.30 0.25
Drought 2.35 3.50 3.36 0.82 6 5 6 5 -7 -8 7 6 059 | 0.26 [ 0.58 | 0.35 | 0.56 | 0.34 0.33
Old River at Rock Slough All 2.00 2.97 3.26 0.67 14 15 14 15 14 15 17 18 0.50 | 0.22 | 049 | 0.30 | 0.54 | 0.33 0.27
Drought 2.46 3.66 3.51 0.86 9 7 9 7 -5 -7 10 8 0.61 | 0.27 0.61 | 0.37 [ 0.59 | 0.35 0.34
Western Delta
Sacramento River at All 1.46 2.18 2.39 0.46 3 4 3 4 3 5 4 0.37 | 0.16 [ 0.36 | 0.22 | 0.40 | 0.24 0.19
Emmaton Drought 219 3.26 3.13 0.75 1 2 1 2 -11 -11 2 2 055 | 024 [ 054 | 0.33 | 052 | 0.31 0.30
SIR at Antioch All 1.53 2.28 2,51 0.49 11 10 11 10 11 10 13 13 0.38 | 0.17 0.38 | 0.23 [ 0.42 | 0.25 0.20
Drought 2.04 3.03 291 0.69 4 4 4 -9 -9 5 4 051 | 023 [ 051 | 0.30 | 0.49 | 0.29 0.28
Sacramento River at All 1.20 1.79 1.97 0.36 7 6 7 6 7 6 9 8 0.30 | 0.13 | 0.30 | 0.18 | 0.33 | 0.20 0.14
Mallard Island Drought 157 234 2.24 0.51 2 3 2 -10 -11 2 0.39 | 0.17 039 | 0.23 [ 0.37 | 0.22 0.20
Major Diversions (Pumping Stations
North Bay Aqueduct at All 1.47 2.19 241 0.47 6 6 6 6 6 6 7 7 0.37 | 0.16 [ 0.37 | 0.22 | 0.40 | 0.24 0.19
Barker Slough PP Drought 2.32 3.45 3.31 0.80 5 5 5 5 -8 -8 6 6 0.58 | 0.26 [ 0.57 | 0.34 | 0.55 | 0.33 0.32
Contra Costa Pumping All 1.85 2.75 3.03 0.62 19 16 19 16 19 16 23 20 0.46 | 0.21 046 | 0.28 [ 0.51 | 0.30 0.25
Plant #1 Drought 2.41 3.59 3.44 0.84 10 7 10 7 -4 -7 11 8 0.60 | 0.27 | 0.60 | 0.36 | 0.57 | 0.34 0.34
Banks Pumping Plant All 1.72 2.56 2.82 0.57 -18 -17 -18 -17 -18 -17 -20 -20 0.43 0.19 0.43 0.26 0.47 0.28 0.23
Drought 2.69 4.00 3.84 0.95 0 0 0 0 -12 -12 1 0 0.67 | 0.30 | 0.67 | 0.40 [ 0.64 | 0.38 0.38
Jones Pumping Plant Al 2.01 2.98 3.28 0.68 -22 -24 -22 -24 -22 -24 -25 i 050 | 0.22 | 050 | 0.30 | 0.55 | 0.33 0.27
Drought 3.25 4.84 4.65 117 -12 -15 -12 -15 -23 -26 -13 -16 081 [ 036 [ 0.81 [ 048 [ 077 | 0.46 0.47

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the

Sacramento Valley 40-30-30 w ater year hydrologic classification index).

b Dry w eight, except as noted for fish fillets.
¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative. Changes of 10% or more are

highlighted.

d Exceedance Quotient = tissue concentration/benchmark; quotients of 1.0 or more are highlighted.

e Level of Concern for fish tissue (low er end of range) = 4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)

h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative
dw - dry weight
EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wetw eight
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Selenium

Table M-24. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 3.

Estimated Concentrations of Selenium (mg/kg, dw®) % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Location Period @ | Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 3 Alt. 3 Alt. 3 Alt. 3 EX [NAA-LLT] BX [NAA-LLT[ BX [NAA-LLT] Bx [NaA-LLTfroct | 1L Jroce [ 1L Jroce [ TL° ATL'
Delta Interior
Mokelumne River (South All 1.13 1.68 1.85 0.33 -3 -4 -3 -4 -3 -4 -4 -5 0.28 | 0.13 [ 0.28 | 0.17 | 0.31 | 0.19 0.13
Fork) at Staten Island Drought 2.01 3.00 2.88 0.68 -2 -3 -2 -3 -15 -15 -3 -3 0.50 0.22 0.50 0.30 0.48 0.29 0.27
San Joaquin River at All 3.12 4.64 5.10 1.12 -8 1 -8 1 -8 1 -9 1 0.78 0.35 0.77 0.46 0.85 0.51 0.45
Buckley Cove Drought 4.60 6.84 6.57 1.71 -12 2 -12 2 -23 -11 -12 2 1.15 0.51 1.14 | 0.68 1.10 0.66 0.68
Franks Tract All 1.66 2.47 2.72 0.54 3 3 3 3 3 3 3 0.42 0.18 0.41 0.25 0.45 0.27 0.22
Drought 221 3.29 3.16 0.76 0 -1 0 -1 -13 -14 0 -1 0.55 0.25 0.55 0.33 0.53 0.32 0.30
Old River at Rock Slough All 1.76 2.62 2.88 0.58 1 2 1 2 1 2 1 2 0.44 | 0.20 0.44 | 0.26 0.48 0.29 0.23
Drought 2.27 3.37 3.24 0.78 0 -2 0 -2 -12 -14 0 -2 0.57 0.25 0.56 0.34 | 054 | 0.32 0.31
Western Delta
Sacramento River at All 1.42 2.11 2.32 0.45 1 0 1 0 1 0 1 0 035 | 0.16 [ 0.35 | 0.21 | 0.39 | 0.23 0.18
Emmaton Drought 217 3.22 3.10 0.74 0 1 0 1 -13 -12 0 1 0.54 0.24 0.54 0.32 0.52 0.31 0.30
SJIR at Antioch All 1.42 2.12 2.33 0.45 3 2 3 2 3 2 3 3 0.36 0.16 0.35 0.21 0.39 0.23 0.18
Drought 1.98 2.94 2.83 0.67 1 1 1 1 -12 -12 1 1 0.49 0.22 0.49 0.29 0.47 0.28 0.27
Sacramento River at All 113 1.68 1.84 0.33 0 -1 0 -1 0 -1 0 -2 0.28 0.13 0.28 0.17 0.31 0.18 0.13
Mallard Island Drought 1.53 2.28 2.19 0.49 1 0 1 0 -12 -13 1 0 0.38 | 0.17 [ 038 | 0.23 | 0.37 | 0.22 0.20
Major Diversions (Pumping Stations
North Bay Aqueduct at All 147 219 241 0.47 5 5 5 5 5 5 7 7 0.37 0.16 0.37 0.22 0.40 0.24 0.19
Barker Slough PP Drought 2.31 3.44 3.30 0.80 5 5 5 5 -8 -8 6 6 058 | 0.26 [ 057 | 0.34 | 055 | 0.33 0.32
Contra Costa Pumping All 1.62 2.40 2.64 0.52 3 1 3 1 3 1 4 2 0.40 0.18 0.40 0.24 | 0.44 | 0.26 0.21
Plant #1 Drought 221 3.29 3.16 0.76 1 -2 1 -2 -12 -14 1 -2 0.55 0.25 0.55 0.33 0.53 0.32 0.30
Banks Pumping Plant All 1.84 2.74 3.02 0.62 -12 -11 -12 -11 -12 -11 -14 -13 0.46 0.20 0.46 0.27 0.50 0.30 0.25
Drought 2.67 3.97 3.81 0.94 0 0 0 0 -13 -13 0 0 0.67 0.30 0.66 0.40 0.63 0.38 0.38
Jones Pumping Plant All 2.33 3.47 3.81 0.81 -10 -12 -10 -12 -10 -12 -11 =S 0.58 0.26 0.58 0.35 0.64 | 0.38 0.32
Drought 351 5.22 5.02 1.28 -5 -8 -5 -8 -17 -20 -5 -9 0.88 | 039 [ 087 [ 052 | 0.84 | 050 0.51

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the

Sacramento Valley 40-30-30 w ater year hydrologic classification index).

b Dry w eight, except as noted for fish fillets.
¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative. Changes of 10% or more are

highlighted.

d Exceedance Quotient = tissue concentration/benchmark; quotients of 1.0 or more are highlighted.

e Level of Concern for fish tissue (low er end of range) = 4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue = 9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)

h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative
dw - dry weight
EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wet w eight
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Selenium

Table M-25A. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4H1

Estimated Concentrations of Selenium (mg/kg, dw ") % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®

Location Period @ | Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) [ (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 4HL Alt. 4HL Alt. 4HL Alt. 4H1 EX NAA EX NAA EX NAA EX NAA Jroce| TL" JLoc® | TL" [Loce| TL" ATL'
Mokelumne River (South All 1.12 1.66 1.83 0.33 -4 -5 -4 -5 -4 -5 -6 -7 0.28 | 0.12 | 0.28 | 0.17 | 0.30 | 0.18 0.13
Fork) at Staten Island Drought 2.01 2.99 2.87 0.68 -3 -3 -3 -3 -15 -15 -3 -3 0.50 0.22 0.50 0.30 0.48 0.29 0.27
San Joaquin River at All 3.32 4.93 5.43 1.20 -2 7 -2 7 -2 7 -2 8 0.83 | 0.37 | 0.82 | 0.49 | 0.90 | 0.54 0.48
Buckley Cove Drought 5.12 7.62 7.32 1.92 -2 128 | 057 | 1.27 | 0.76 | 1.22 | 0.73 0.77
Franks Tract All 1.77 2.64 2.90 0.59 10 0.44 [ 020 [ 0.44 [ 0.26 | 0.48 | 0.29 0.23
Drought 2.30 3.42 3.28 0.79 4 3 4 3 0.57 | 0.26 | 0.57 | 0.34 | 0.55 | 0.33 0.32
. All 1.89 2.81 3.09 0.63 8 9 8 9 047 | 021 | 047 | 028 | 052 | 0.31 0.25
Old Rver at Rock Slough —pr2r e 238 355 341 083 6 3 6 3 6 4 060 | 026 | 050 | 0.35 | 057 | 0.34 033
Sacramento River at All 1.45 2.15 2.37 0.46 3 2 3 2 3 2 3 3 036 | 016 | 0.36 | 0.22 | 0.39 | 0.24 0.18
Emmaton Drought 2.18 3.24 3.11 0.75 1 1 1 1 =12 =12 1 1 054 | 024 | 054 | 0.32 | 052 | 0.31 0.30
. All 1.49 2.21 2.43 0.47 7 7 7 7 7 7 9 9 037 | 017 | 0.37 | 0.22 | 041 | 0.24 0.19

SJR at Antioch

Drought 2.00 2.98 2.86 0.68 2 2 2 2 -11 -11 3 2 050 | 0.22 | 0.50 | 0.30 | 0.48 | 0.29 0.27
Sacramento River at All 1.17 1.74 1.91 0.35 4 3 4 3 4 3 5 3 029 | 013 | 029 | 0.17 | 0.32 | 0.19 0.14
Mallard Island Drought 1.54 2.29 2.20 0.49 1 0 1 0 -12 -13 2 0 039 | 017 | 0.38 | 0.23 | 0.37 | 0.22 0.20
North Bay Aqueduct at All 1.47 2.19 2.41 0.47 6 6 6 6 6 6 7 7 037 | 016 | 0.37 | 0.22 | 0.40 | 0.24 0.19
Barker Slough PP Drought 231 3.44 3.31 0.80 5 5 5 5 -8 -8 6 6 058 | 026 | 057 | 0.34 | 055 | 0.33 0.32
Contra Costa Pumping Al 1.75 2.61 2.87 oss | o BN o BN o SIS o024 | 019 [ 043 | 026 | 048 | 0.29 0.23
Plant #1 Drought 2.32 3.46 3.32 0.81 6 3 6 3 -8 -10 7 4 058 | 0.26 | 058 | 0.35 | 0.55 | 0.33 0.32
Banks Pumping Plant All 1.76 2.61 2.87 0.58 -16 -15 -16 -15 -16 -15 -19 -18 0.44 0.20 0.44 0.26 0.48 0.29 0.23
Drought 2.67 3.98 3.82 0.94 0 0 0 0 -13 -13 0 0 0.67 | 0.30 | 0.66 | 0.40 | 0.64 | 0.38 0.38
Jones Pumping Plant All 2.12 3.15 3.47 0.72 -18 -20 -18 -20 -18 -20 -20 -22 053 | 0.24 | 053 | 0.32 | 0.58 | 0.35 0.29
Drought 3.37 5.01 481 1.22 -9 -12 -9 -12 -21 -23 -10 -13 0.84 0.37 0.83 0.50 0.80 0.48 0.49

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the
Sacramento Valley 40-30-30 w ater year hydrologic classification index)
b Dry w eight, except as noted for fish fillets

¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative.
d Exceedance Quotient = tissue concentration/benchmark

e Level of Concern for fish tissue (low er end of range) = 4 mg/kg dw (Beckon et al. 2008)
f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)
h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)

i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative
dw - dry weight
EX - Existing Conditions

mg/kg - milligram per kilogram
NAA - No Action Alternative

ww - wetw eight

Bay Delta Conservation Plan

Draft EIR/EIS

8M-50

November 2013

ICF 00674.11



1

Selenium

Table M-25B. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4H2

Estimated Concentrations of Selenium (mg/kg, dw® | % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®

Location Period @ | Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 4H2 Alt. 4H2 Alt. 4H2 Alt. 4H2 EX NAA EX NAA EX NAA EX NAA Jroce | TL" Jroce| TL" [roce| TL" ATL'
Mokelumne River (South All 1.12 1.66 1.83 0.33 -4 -5 -4 -5 -4 -5 -6 -7 0.28 | 012 | 0.28 | 0.17 | 0.30 | 0.18 0.13
Fork) at Staten Island Drought 2.01 2.98 2.87 0.68 050 | 022 | 050 | 030 | 048 | 0.29 0.27
San Joaquin River at All 3.33 4,95 5.44 1.20 0.83 | 0.37 | 0.82 | 0.49 | 091 | 0.54 0.48
Buckley Cove Drought 5.13 7.63 7.33 1.92 128 | 057 | 1.27 | 0.76 | 1.22 | 0.73 0.77
All 1.79 2.67 2.93 0.59 045 | 020 | 044 | 0.27 | 049 | 0.29 0.24

Franks Tract
Drought 2.32 3.45 3.31 0.80 0.58 | 0.26 | 058 [ 0.35 | 0.55 | 0.33 0.32
Old River at Rock Slough All 1.92 2.85 3.14 0.64 048 | 021 | 048 | 029 | 052 | 0.31 0.26
Drought 2.41 3.59 3.45 0.84 0.60 [ 0.27 | 0.60 | 0.36 | 057 | 0.34 0.34
Sacramento River at All 1.44 2.15 2.36 0.46 036 | 016 | 0.36 | 0.21 | 0.39 | 0.24 0.18
Emmaton Drought 2.18 3.24 3.11 0.75 054 | 024 | 054 | 032 | 052 | 0.31 0.30
. All 1.50 2.22 2.45 0.48 0.37 0.17 0.37 0.22 0.41 0.24 0.19
SJR at Antioch

Drought 2.01 2.99 2.88 0.68 0.50 [ 0.22 [ 0.50 | 0.30 | 0.48 | 0.29 0.27
Sacramento River at All 1.17 1.74 1.92 0.35 029 | 013 | 029 | 0.17 | 0.32 | 0.19 0.14
Mallard Island Drought 1.55 2.30 2.21 0.50 0.39 0.17 0.38 0.23 0.37 0.22 0.20
North Bay Aqueduct at All 1.48 2.19 2.41 0.47 0.37 | 016 | 037 | 0.22 | 0.40 | 0.24 0.19
Barker Slough PP Drought 2.31 3.44 3.30 0.80 0.58 | 026 | 057 [ 0.34 | 055 | 0.33 0.32
Contra Costa Pumping All 1.77 2.64 2.90 0.59 044 | 020 | 044 | 0.26 | 0.48 | 0.29 0.23
Plant #1 Drought 2.36 3.51 3.37 0.82 0.59 | 0.26 | 058 [ 0.35 | 0.56 | 0.34 0.33
Banks Pumping Plant All 1.79 2.66 2.93 0.59 045 | 020 | 044 | 0.27 | 049 | 0.29 0.24
Drought 2.64 3.93 3.78 0.93 0.66 | 0.29 | 066 | 0.39 | 0.63 | 0.38 0.37
Jones Pumping Plant All 2.07 3.08 3.39 0.71 052 | 023 | 051 | 031 | 057 | 0.34 0.28
Drought 3.27 4.86 4.67 1.18 0.82 0.36 0.81 0.49 0.78 0.47 0.47

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the

Sacramento Valley 40-30-30 w ater year hydrologic classification index)

b Dry w eight, except as noted for fish fillets
¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative.
d Exceedance Quotient = tissue concentration/benchmark

e Level of Concern for fish tissue (low er end of range) = 4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)

h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative
dw - dry w eight
EX - Existing Conditions

mg/kg - milligram per kilogram
NAA - No Action Alternative

ww - wetw eight
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Selenium

Table M-25C. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4 H3

Estimated Concentrations of Selenium (mg/kg, dw® | % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®

Location Period @ | Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 4H3 Alt. 4H3 Alt. 4H3 Alt. 4H3 EX NAA EX NAA EX NAA EX NAA Jroce | TL" Jroce | TL" [roce| TL" ATL'
Mokelumne River (South All 1.12 1.66 1.83 0.33 -4 -5 -4 -5 -4 -5 -6 -7 0.28 | 012 | 0.28 | 0.17 | 0.30 | 0.18 0.13
Fork) at Staten Island Drought 2.01 2.99 2.87 0.68 -3 -3 -3 -3 -15 -15 -3 -3 0.50 [ 0.22 | 050 | 0.30 | 0.48 | 0.29 0.27
San Joaquin River at All 3.32 4,95 5.44 1.20 -2 7 -2 7 -2 7 -2 8 0.83 | 0.37 | 0.82 | 0.49 | 091 | 0.54 0.48
Buckley Cove Drought 5.13 7.64 7.34 1.92 128 | 057 | 1.27 | 0.76 | 1.22 | 0.73 0.77
All 1.82 2.70 2.97 0.60 0.45 | 020 | 045 | 0.27 | 0.50 | 0.30 0.24

Franks Tract
Drought 2.35 3.50 3.36 0.82 0.59 | 0.26 | 058 | 0.35 | 056 | 0.34 0.33
Old River at Rock Slough All 1.96 2.92 3.21 0.66 049 | 022 | 049 | 029 | 054 | 0.32 0.26
Drought 2.46 3.66 3.52 0.86 7 7 0.62 [ 027 | 0.61 | 0.37 | 059 | 0.35 0.34
Sacramento River at All 1.46 2.17 2.39 0.46 3 3 0.36 | 0.16 | 0.36 | 0.22 | 0.40 | 0.24 0.18
Emmaton Drought 2.19 3.26 3.13 0.75 2 2 055 | 024 | 054 | 033 | 052 | 0.31 0.30
. All 1.52 2.26 2.49 0.49 9 9 0.38 0.17 0.38 0.23 0.41 0.25 0.19
SJR at Antioch

Drought 2.04 3.04 2.92 0.69 4 4 4 4 5 4 051 | 023 | 051 | 0.30 | 0.49 | 0.29 0.28
Sacramento River at All 1.20 1.78 1.96 0.36 6 5 6 5 6 5 8 7 0.30 | 013 | 0.30 | 0.18 | 0.33 | 0.20 0.14
Mallard Island Drought 1.57 2.34 2.24 0.51 3 2 3 2 -10 -11 4 3 0.39 0.17 0.39 0.23 0.37 0.22 0.20
North Bay Aqueduct at All 1.48 2.19 241 0.47 6 6 6 6 6 6 7 7 0.37 | 016 | 037 | 0.22 | 0.40 | 0.24 0.19
Barker Slough PP Drought 2.32 3.45 3.31 0.80 5 5 5 5 -8 -8 6 6 058 | 026 | 057 | 0.34 | 055 | 0.33 0.32
Contra Costa Pumping All 1.84 2.73 3.00 0.61 0.46 | 0.20 | 0.46 | 0.27 | 0.50 | 0.30 0.24
Plant #1 Drought 2.41 3.59 3.44 0.84 10 7 10 7 -4 -7 8 0.60 | 0.27 | 0.60 [ 0.36 | 057 | 0.34 0.34
Banks Pumping Plant All 1.77 2.63 2.89 0.58 -15 -15 -15 -15 -15 -15 -18 -17 044 | 020 | 044 | 0.26 | 0.48 | 0.29 0.23
Drought 2.67 3.97 3.81 0.94 0 0 0 0 -13 -13 0 0 0.67 | 0.30 | 0.66 | 0.40 | 0.64 | 0.38 0.38
Jones Pumping Plant All 2.09 3.11 3.42 0.71 -19 -21 -19 -21 -19 -21 -22 -23 052 | 023 | 052 | 031 | 057 | 0.34 0.28
Drought 3.33 4.95 4.75 1.20 -10 -13 -10 -13 -21 -24 -11 -14 0.83 0.37 0.82 0.49 0.79 0.48 0.48

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the

Sacramento Valley 40-30-30 w ater year hydrologic classification index)

b Dry w eight, except as noted for fish fillets
¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative.
d Exceedance Quotient = tissue concentration/benchmark

e Level of Concern for fish tissue (low er end of range) =4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)

h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative

dw - dry weight

EX - Existing Conditions
mg/kg - milligram per kilogram
NAA - No Action Alternative
ww - w et w eight
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Selenium

Table M-25D. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4 H4

Estimated Concentrations of Selenium (mg/kg, dw® | % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Location Period @ | Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) ww) Fish (Invert. Diet) | (Fish Diet) (ww)
Alt. 4H4 Alt. 4H4 Alt. 4H4 Alt. 4H4 EX NAA EX NAA EX NAA EX NAA Jroce | TL" Jroce| TL" [roce| TL" ATL'
Mokelumne River (South All 1.12 1.66 1.83 0.33 -4 -5 -4 -5 -4 -5 -6 -7 0.28 | 0.12 | 0.28 | 0.17 | 0.30 | 0.18 0.13
Fork) at Staten Island Drought 2.01 2.98 2.87 0.68 0.50 | 022 | 0.50 | 0.30 | 0.48 | 0.29 0.27
San Joaquin River at All 3.33 4,95 5.45 1.20 0.83 | 0.37 | 0.83 | 0.50 | 0.91 | 0.54 0.48
Buckley Cove Drought 5.14 7.64 7.34 1.92 128 | 057 | 1.27 | 0.76 | 1.22 | 0.73 0.77
All 1.84 2.74 3.01 0.61 0.46 | 020 | 046 | 0.27 | 0.50 | 0.30 0.25
Franks Tract
Drought 2.38 3.54 3.40 0.83 059 [ 0.26 [ 059 | 0.35 | 057 | 0.34 0.33
Old River at Rock Slough All 2.00 2.98 3.28 0.68 0.50 | 0.22 | 050 [ 0.30 | 0.55 | 0.33 0.27
Drought 2.50 3.72 3.57 0.88 0.63 [ 028 | 0.62 | 0.37 | 0.60 | 0.36 0.35
Sacramento River at All 1.46 2.17 2.39 0.46 037 | 016 | 0.36 | 0.22 | 0.40 | 0.24 0.19
Emmaton Drought 2.20 3.27 3.14 0.76 055 | 024 | 054 | 033 | 052 | 0.31 0.30
. All 1.53 2.27 2.50 0.49 0.38 | 0.17 | 0.38 | 0.23 | 0.42 | 0.25 0.20
SJR at Antioch
Drought 2.05 3.05 2.93 0.70 4 4 6 5 0.51 [ 0.23 | 051 | 0.30 | 0.49 | 0.29 0.28
Sacramento River at All 1.20 1.79 1.97 0.36 7 5 7 5 7 5 9 7 030 | 013 | 0.30 | 0.18 | 0.33 | 0.20 0.14
Mallard Island Drought 1.57 2.34 2.25 0.51 3 2 3 2 -10 -11 4 3 0.39 0.17 0.39 0.23 0.37 0.22 0.20
North Bay Aqueduct at All 1.47 2.19 241 0.47 6 6 6 6 6 6 7 7 0.37 | 0.16 | 0.37 | 0.22 | 0.40 | 0.24 0.19
Barker Slough PP Drought 2.32 3.44 3.31 0.80 5 5 5 5 -8 -8 6 6 0.58 [ 0.26 | 057 | 0.34 | 055 | 0.33 0.32
Contra Costa Pumping All 1.86 2.77 3.05 0.62 0.47 0.21 0.46 0.28 0.51 0.30 0.25
Plant #1 Drought 2.45 3.64 3.50 0.86 9 9 -3 -5 0.61 [ 027 | 0.61 | 0.36 | 0.58 | 0.35 0.34
. All 1.79 2.66 2.92 0.59 -14 -14 -14 -14 -14 -14 -17 -16 045 | 020 | 044 | 0.27 | 049 | 0.29 0.24
Banks Pumping Plant
Drought 2.65 3.94 3.78 0.93 -1 -1 -1 -1 -14 -14 -1 -1 0.66 0.29 0.66 0.39 0.63 0.38 0.37
Jones Pumping Plant All 2.05 3.05 3.36 0.70 -21 -22 -21 -22 -21 -22 -23 -256 051 [ 023 [ 051 | 0.31 | 056 | 0.34 0.28
Drought 3.21 4.77 4.58 1.16 -13 -16 -13 -16 -24 -27 -14 -18 0.80 [ 036 | 0.79 | 048 | 0.76 | 0.46 0.46

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the

Sacramento Valley 40-30-30 w ater year hydrologic classification index)

b Dry w eight, except as noted for fish fillets
¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are neqgative.
d Exceedance Quotient = tissue concentration/benchmark

e Level of Concern for fish tissue (low er end of range) =4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)

h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative

dw - dry weight

EX - Existing Conditions
mg/kg - milligram per kilogram
NAA - No Action Alternative
ww - wetw eight
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Selenium

1 Table M-26. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 5.

Estimated Concentrations of Selenium (mg/kg, dw® | % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Location Period @ | Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 5 Alt. 5 Alt. 5 Alt. 5 EX [NAA-LLT| BX [NAA-LLT| BX [NAA-LLT[ Bx [Naa-LLTfroce | 7L Jroc | 7L" Jroce ] 7L” ATL'
Delta Interior
Mokelumne River (South All 114 1.70 1.87 0.34 -2 -3 -2 -3 -2 -3 -3 -4 0.29 0.13 0.28 0.17 0.31 0.19 0.13
Fork) at Staten Island Drought 2,01 3.00 2.88 0.68 -2 -3 -2 -3 -15 -15 -3 -3 0.50 | 0.22 | 0.50 | 0.30 | 0.48 | 0.29 0.27
San Joaquin River at All 3.24 4.82 531 117 -4 5 -4 5 -4 5 -5 5 081 | 0.36 | 0.80 | 0.48 | 0.88 | 0.53 0.47
Buckley Cove Drought 4.93 7.33 7.04 1.84 -5 10 -5 10 -17 -4 -6 10 1.23 0.55 1.22 0.73 1.17 0.70 0.73
Franks Tract All 1.68 2.50 2.75 0.55 4 5 4 5 4 5 5 6 042 | 019 | 042 | 0.25 | 0.46 | 0.28 0.22
Drought 2.27 3.38 3.24 0.78 3 1 3 1 -10 -11 3 2 057 | 025 | 056 | 0.34 | 0.54 | 0.32 0.31
Old River at Rock Slough Al 181 2.69 2.96 0.60 4 4 4 4 4 4 4 5 0.45 | 020 | 045 | 027 | 0.49 | 0.30 0.24
Drought 2.33 3.47 3.33 0.81 3 1 3 1 -10 -12 4 1 058 | 0.26 | 0.58 | 0.35 | 0.56 | 0.33 0.32
Western Delta
Sacramento River at All 1.43 213 2.34 0.45 1 1 1 1 1 1 2 1 0.36 0.16 0.35 0.21 0.39 0.23 0.18
Emmaton Drought 2.18 3.24 311 0.75 1 1 1 1 -12 -12 1 1 054 | 024 | 054 | 0.32 | 052 | 0.31 0.30
SIR at Antioch Al 1.44 2.14 2.35 0.45 4 3 4 3 4 3 5 4 036 | 016 | 036 | 0.21 | 0.39 [ 0.24 0.18
Drought 2.01 2.98 2.87 0.68 3 2 3 2 -10 -11 3 2 0.50 0.22 0.50 0.30 0.48 0.29 0.27
Sacramento River at All 1.15 1.71 1.88 0.34 2 1 2 1 2 1 2 1 029 | 013 | 0.28 | 0.17 | 0.31 | 0.19 0.14
Mallard Island Drought 155 231 2.22 0.50 2 1 2 1 -11 -12 2 1 039 | 017 | 0.38 | 0.23 | 0.37 | 0.22 0.20
Major Diversions (Pumping Stations
North Bay Aqueduct at All 1.47 2.19 241 0.47 5 5 5 5 5 5 7 7 037 | 016 | 0.36 | 0.22 | 0.40 | 0.24 0.19
Barker Slough PP Drought 2.31 3.44 3.30 0.80 5 5 5 5 -8 -8 6 6 058 | 026 | 057 | 0.34 | 055 | 0.33 0.32
Contra Costa Pumping All 1.66 2.48 2.72 0.54 7 4 7 4 7 4 8 5 042 | 018 | 041 | 0.25 | 045 | 0.27 0.22
Plant #1 Drought 2.26 3.37 3.23 0.78 3 1 3 1 -10 -12 4 1 057 | 025 | 056 | 0.34 | 0.54 | 0.32 0.31
Banks Pumping Plant All 1.92 2.86 3.14 0.65 -8 -7 -8 -7 -8 -7 -9 -9 0.48 | 0.21 | 048 | 0.29 | 052 | 0.31 0.26
Drought 2.68 3.99 3.83 0.95 0 0 0 0 -12 -13 0 0 0.67 | 0.30 | 0.66 | 0.40 | 0.64 | 0.38 0.38
Jones Pumping Plant All 2.37 3.53 3.88 0.82 -8 -10 -8 -10 -8 -10 -9 -11 059 | 0.26 | 059 | 0.35 | 0.65 | 0.39 0.33
Drought 351 5.23 5.02 1.28 -5 -8 -5 -8 -17 -20 -5 -9 088 | 039 | 087 | 052 | 0.84 | 050 0.51

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the
Sacramento Valley 40-30-30 w ater year hydrologic classification index).

b Dry w eight, except as noted for fish fillets.

¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative. Changes of 10% or more are
highlighted.

d Exceedance Quotient = tissue concentration/benchmark; quotients of 1.0 or more are highlighted.

e Level of Concern for fish tissue (low er end of range) =4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)

h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)

i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term
2 ww - wetw eight

Bay Delta Conservation Plan 8M-54 November 2013
Draft EIR/EIS ICF 00674.11



1

Selenium

Table M-27. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 6.

Estimated Concentrations of Selenium (mg/kg, dw® | % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Location Period @ | Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 6 Alt. 6 Alt. 6 Alt. 6 EX_[NAA-LLT[ EX [NAA-LLT| EX [NAA-LLT] BX [NAA-LLTfLoct | TL™ Jroce] TL" Jrocs] TL° ATL'
Delta Interior
Mokelumne River (South Al 1.09 1.62 1.78 0.31 -7 -8 -7 -8 -7 -8 -9 -10 027 [ 012 | 027 | 0.16 | 0.30 | 0.18 0.13
Fork) at Staten Island Drought 1.97 2.94 2.82 0.67 -4 -5 -4 -5 17 17 -5 -5 049 | 022 | 0.49 [ 029 [ 047 | 0.28 0.27
San Joaquin River at All 3.29 4.90 5.39 1.19 -3 6 -3 6 -3 6 -3 7 082 [ 037 | 082 | 0.49 | 0.90 | 054 0.48
Buckley Cove Drought 5.05 7.52 7.22 1.89 -3 12 -3 12 -15 -2 -3 13 126 | 056 | 125 | 0.75 | 1.20 | 0.72 0.75
Franks Tract Al 2.16 321 3.53 0.74 34 34 34 34 34 34 41 42 054 | 024 [ 053 [ 032 | 059 | 0.35 0.30
Drought 277 411 3.95 0.98 25 24 25 24 9 8 29 27 069 [ 031 | 069 | 0.41 | 0.66 | 0.40 0.39
] All 2.82 4.20 4.62 1.00 62 63 62 63 62 63 74 75 071 | 031 | 070 [ 042 [ 077 | 0.46 0.40
Old River at Rock Slough
Drought 3.82 5.68 5.46 1.40 69 66 69 66 48 45 79 75 096 [ 042 | 095 | 057 | 0,91 | 055 0.56
Western Delta
Sacramento River at All 154 2.28 251 0.49 9 8 9 8 9 8 11 11 038 [ 017 | 038 | 023 | 042 | 0.25 0.20
Emmaton Drought 2.28 3.39 3.25 0.79 5 6 5 6 -8 -8 6 7 057 [ 025 | 056 | 0.34 | 054 | 0.33 0.31
) All 1.72 255 2.81 0.56 24 23 24 23 24 23 30 29 043 | 019 | 0.43 [ 0.26 [ 047 | 0.28 0.23
SJR at Antioch
Drought 2.27 3.38 3.25 0.78 16 15 16 15 1 1 19 18 057 [ 025 | 056 | 034 | 0554 | 032 0.31
Sacramento River at Al 1.33 1.97 2.17 0.41 18 16 18 16 18 16 24 22 033 | 015 | 0.33 [ 0.20 [ 036 | 0.22 0.16
Mallard Island Drought 172 2.56 2.46 0.57 13 12 13 12 -1 -2 16 15 043 [ 019 | 043 [ 026 | 041 | 0.25 0.23
Major Diversions (Pumping Stations
North Bay Aqueduct at All 1.48 2.20 242 0.47 6 6 6 6 6 6 8 8 037 | 016 | 0.37 [ 0.22 [ 040 | 0.24 0.19
Barker Slough PP Drought 232 3.45 3.32 0.80 6 5 6 5 -8 -8 7 6 058 [ 026 | 058 | 0.35 | 055 | 0.33 0.32
Contra Costa Pumping Al 2.72 4.05 4.45 0.96 74 71 74 71 74 71 91 87 0.68 | 0.30 | 0.67 [ 040 [ 0.74 | 0.44 0.38
Plant #1 Drought 3.89 5.79 5.57 1.43 77 73 77 73 55 51 89 84 097 [ 043 | 097 | 058 | 093 | 056 0.57
Banks Pumping Flant All 1.43 2.12 234 0.45 -32 -31 -32 -31 -32 -31 -37 -36 036 | 016 | 035 | 0.21 | 039 | 0.23 0.18
Drought 2.30 3.43 3.29 0.80 -14 14 14 -14 -25 -25 -15 -16 058 | 026 | 057 [ 0.34 [ 055 | 0.33 0.32
Jones Pumping Pant All 1.43 212 234 0.45 -45 -46 -45 -46 -45 -46 -50 -52 036 [ 016 | 035 [ 021 | 039 | 0.23 0.18
Drought 2.30 3.43 3.29 0.80 -38 -40 -38 -40 -46 -47 -41 -43 058 | 026 [ 057 [ 0.34 [ 055 | 0.33 0.32

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the
Sacramento Valley 40-30-30 w ater year hydrologic classification index).
b Dry w eight, except as noted for fish fillets.

¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative. Changes of 10% or more are

highlighted.

d Exceedance Quotient = tissue concentration/benchmark; quotients of 1.0 or more are highlighted.
e Level of Concern for fish tissue (low er end of range) =4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)

h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)

i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative
dw - dry w eight
EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - w et w eight
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Selenium

Table M-28. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 7.

Estimated Concentrations of Selenium (mg/kg, dw®) % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients?
Location Period @ | Whole-body [ Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 7 Alt. 7 Alt. 7 Alt. 7 EX [NAA-LLT[ EX [NAA-LLT| EX [NAA-LLT[ BX [NAA-LLTJLoct | TL™ [Loc® [ TL" JLocs] TL" ATL'
Delta Interior
Mokelumne River (South All 111 1.65 1.82 0.32 -5 -6 -5 -6 -5 -6 -6 -7 0.28 0.12 0.28 0.17 0.30 0.18 0.13
Fork) at Staten Island Drought 2.00 2.97 2.85 0.68 -3 -3 -3 -3 -16 -16 -4 -4 050 | 0.22 | 0.49 | 0.30 | 0.48 | 0.29 0.27
San Joaquin River at All 3.17 4.71 5.18 1.14 -6 2 -6 2 -6 2 -7 2 0.79 0.35 0.79 0.47 0.86 0.52 0.46
Buckley Cove Drought 4.72 7.03 6.75 1.76 -9 5 -9 5 -21 -8 -10 5 1.18 0.52 1.17 0.70 1.12 0.67 0.70
Franks Tract All 2.03 3.02 3.32 0.69 26 26 26 26 26 26 31 32 051 | 0.23 | 050 | 0.30 | 0.55 | 0.33 0.28
Drought 2.69 4.00 3.84 0.95 22 20 22 20 6 5 25 23 0.67 | 0.30 | 0.67 | 0.40 | 0.64 | 0.38 0.38
Old River at Rock Slough All 2.62 3.89 4.28 0.92 50 51 50 51 50 51 60 61 0.65 0.29 0.65 0.39 0.71 0.43 0.37
Drought 3.65 5.42 5.21 1.33 61 58 61 58 41 38 71 67 0.91 0.41 0.90 0.54 0.87 0.52 0.53
Western Delta
Sacramento River at All 1.50 2.23 2.46 0.48 7 6 7 6 7 6 8 8 0.38 0.17 0.37 0.22 0.41 0.25 0.19
Emmaton Drought 2.26 3.37 3.23 0.78 5 5 5 5 -9 -8 5 6 0.57 0.25 0.56 0.34 0.54 0.32 0.31
SIR at Antioch Al 163 2.43 2.67 0.53 18 17 18 17 18 17 23 22 0.41 [ 0.18 [ 0.40 [ 0.24 | 0.45 | 0.27 0.21
Drought 2.23 331 3.18 0.77 14 13 14 13 0 -1 16 16 0.56 0.25 0.55 0.33 0.53 0.32 0.31
Sacramento River at All 1.28 1.90 2.09 0.39 13 12 13 12 13 12 18 16 0.32 0.14 0.32 0.19 0.35 0.21 0.16
Mallard Island Drought 171 2.54 2.44 0.56 12 11 12 11 -2 -3 15 i3 043 | 019 | 042 | 025 | 041 | 0.24 0.22
Major Diversions (Pumping Stations
North Bay Aqueduct at All 1.48 2.20 2.42 0.47 6 6 6 6 6 6 7 7 0.37 0.16 0.37 0.22 0.40 0.24 0.19
Barker Slough PP Drought 2.32 3.45 3.31 0.80 6 5 6 5 -8 -8 6 6 0.58 0.26 0.58 0.35 0.55 0.33 0.32
Contra Costa Pumping All 2.47 3.68 4.05 0.86 58 55 58 55 58 55 72 68 062 | 027 | 061 [ 037 | 0.67 | 0.40 0.35
Plant #1 Drought 3.63 5.40 5.19 1.32 65 61 65 61 44 41 75 71 0.91 0.40 0.90 0.54 0.87 0.52 0.53
Banks Pumping Plant All 1.54 2.29 2.52 0.49 -26 -26 -26 -26 -26 -26 -31 -30 0.38 0.17 0.38 0.23 0.42 0.25 0.20
Drought 2.30 341 3.28 0.79 -14 -14 -14 -14 -25 -25 -16 -16 0.57 0.26 0.57 0.34 0.55 0.33 0.32
Jones Pumping Plant All 1.67 2.48 2.73 0.54 -35 -37 -35 -37 -35 -37 -40 -41 0.42 0.19 0.41 0.25 0.45 0.27 0.22
Drought 2.46 3.67 3.52 0.86 -33 -36 -33 -36 -42 -44 -36 -39 062 | 027 | 061 [ 037 | 059 | 0.35 0.34

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the
Sacramento Valley 40-30-30 w ater year hydrologic classification index).
b Dry w eight, except as noted for fish fillets.

¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative. Changes of 10% or more are

highlighted.

d Exceedance Quotient = tissue concentration/benchmark; quotients of 1.0 or more are highlighted.
e Level of Concern for fish tissue (low er end of range) =4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)

h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)

i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative
dw - dry weight
EX - Existing Conditions

mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wetw eight
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Selenium

Table M-29. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 8.

Estimated Concentrations of Selenium (mg/kg, dw ") % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Location period @ | Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 8 Alt. 8 Alt. 8 Alt. 8 EX [NAA-LLT[ BX [NAA-LLT] EX [NAA-LLT[ BX [NAA-LLTJLoc® [ TL™ Jroc® [ TL" [roce [ TL” ATL'
Delta Interior
Mokelumne River (South All 111 1.66 1.82 0.33 -4 -5 -4 -5 -4 -5 -6 -7 0.28 0.12 0.28 0.17 0.30 0.18 0.13
Fork) at Staten Island Drought 2.00 2.98 2.86 0.68 -3 -3 -3 -3 -15 -15 -4 -4 0.50 | 0.22 0.50 | 0.30 | 0.48 [ 0.29 0.27
San Joaquin River at All 3.22 4.79 5.27 1.16 -5 4 -5 4 -5 4 -5 4 0.81 0.36 0.80 0.48 0.88 0.53 0.46
Buckley Cove Drought 4.85 7.21 6.93 1.81 -7 8 -7 8 -19 -6 -7 8 1.21 | 0.54 120 | 0.72 1.15 | 0.69 0.72
Franks Tract All 2.03 3.02 3.32 0.69 26 27 26 27 26 27 32 33 0.51 0.23 0.50 0.30 0.55 0.33 0.28
Drought 2.69 4.01 3.85 0.95 22 20 22 20 6 5 25 23 0.67 | 0.30 | 0.67 | 0.40 | 0.64 | 0.38 0.38
Old River at Rock Slough All 2.63 3.92 4.31 0.93 51 52 51 52 51 52 61 62 0.66 | 0.29 0.65 | 0.39 | 0.72 | 0.43 0.37
Drought 3.66 5.44 5.23 1.33 62 59 62 59 41 39 71 67 091 | 041 091 | 054 | 0.87 | 0.52 0.53
Western Delta
Sacramento River at All 1.50 2.23 245 0.48 6 6 6 6 6 6 8 7 037 | 017 | 037 | 022 | 041 | 0.24 0.19
Emmaton Drought 2.26 3.36 3.23 0.78 5 5 5 5 -9 -8 5 6 057 | 025 | 056 | 0.34 | 054 | 0.32 0.31
SIR at Antioch All 1.63 2.43 2.67 0.53 18 17 18 17 18 17 23 22 0.41 0.18 0.40 0.24 0.45 0.27 0.21
Drought 2.23 3.32 3.19 0.77 14 14 14 14 0 -1 17 16 056 | 0.25 | 055 | 0.33 | 0.53 | 0.32 0.31
Sacramento River at All 1.28 1.91 2.10 0.39 14 12 14 12 14 12 19 17 032 | 0.14 | 032 | 019 | 0.35 | 0.21 0.16
Mallard Island Drought 1.73 2.57 2.47 0.57 13 12 13 12 -1 -2 17 15 0.43 | 0.19 043 | 0.26 | 0.41 [ 0.25 0.23
Major Diversions (Pumping Stations
North Bay Aqueduct at All 1.49 222 2.44 0.47 7 7 7 7 7 7 8 8 0.37 | 0.17 037 | 0.22 | 041 | 0.24 0.19
Barker Slough PP Drought 2.33 3.47 3.33 0.81 6 6 6 6 -7 -7 7 7 058 | 0.26 | 058 | 0.35 | 0.56 | 0.33 0.32
Contra Costa Pumping All 249 3.70 4.07 0.87 59 56 59 56 59 56 73 69 062 | 028 | 0.62 | 037 | 0.68 | 0.41 0.35
Plant #1 Drought 3.66 5.44 5.22 1.33 66 62 66 62 45 42 7 72 091 | 041 091 | 054 | 0.87 | 0.52 0.53
Banks Pumping Plant All 1.60 2.37 2.61 0.52 -24 -23 -24 -23 -24 -23 -27 -27 0.40 0.18 0.40 0.24 0.44 0.26 0.21
Drought 2.33 3.46 3.33 0.81 -13 -13 -13 -13 -24 -24 -14 -15 058 | 0.26 | 058 | 0.35 | 0.55 | 0.33 0.32
Jones Pumping Pant Al 1.67 249 2.74 0.55 -35 37 -35 -37 -35 -37 -40 41 042 | 019 [ 041 [ 025 | 046 | 0.27 0.22
Drought 2.42 3.60 3.46 0.84 -35 37 -35 -37 -43 -45 -38 -40 061 | 027 [ 0.60 [ 0.36 | 058 | 0.35 0.34

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the

Sacramento Valley 40-30-30 w ater year hydrologic classification index).

b Dry w eight, except as noted for fish fillets.
¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative. Changes of 10% or more are

highlighted.

d Exceedance Quotient = tissue concentration/benchmark; quotients of 1.0 or more are highlighted.

e Level of Concern for fish tissue (low er end of range) = 4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)

g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)

h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
i Advisory Tissue Level =2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative

dw - dry weight

EX - Existing Conditions
mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wetw eight
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Table M-30. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 9.

Estimated Concentrations of Selenium (mg/kg, dw®) | % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Location period @ |Whole-body | Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs Fish Fillets Whole-body Bird Eggs Bird Eggs |Fish Fillets
Fish (Invert. Diet) | (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww) Fish (Invert. Diet) (Fish Diet) (ww)
Alt. 9 Alt. 9 Alt. 9 Alt. 9 EX_[NAA-LLT] EX [NAA-LLT| EX [NAA-LLT[ Ex [NaA-LLT]Loce [ TL7 [roc | TL" JLoce| TL* ATL
Delta Interior
Mokelumne River (South All 1.23 1.84 2.02 0.37 6 5 6 5 6 5 8 6 031 | 014 [ 0.31 | 0.18 | 0.34 | 0.20 0.15
Fork) at Staten Island Drought 2.14 3.19 3.06 0.73 4 4 4 4 -9 -10 4 4 0.54 | 024 | 053 | 0.32 | 051 [ 0.31 0.29
San Joaquin River at All 1.60 2.38 2.62 0.52 -53 -48 -53 -48 -53 -48 -58 -53 0.40 | 0.18 [ 0.40 | 0.24 | 0.44 | 0.26 0.21
Buckley Cove Drought 2.06 3.06 2.94 0.70 -61 -54 -61 -54 -66 -60 -64 -58 0.51 0.23 0.51 0.31 0.49 0.29 0.28
Franks Tract All 2.58 3.84 4.22 0.91 60 61 60 61 60 61 73 74 0.64 0.29 0.64 0.38 0.70 0.42 0.36
Drought 3.54 5.26 5.06 1.29 60 58 60 58 40 38 69 67 0.88 0.39 0.88 0.53 0.84 0.51 0.51
| All 3.13 4.66 5.12 1.13 79 80 79 80 79 80 95 97 0.78 0.35 0.78 0.47 0.85 0.51 0.45
Old River at Rock Slough
Drought 4.54 6.76 6.49 1.69 101 97 101 97 76 72 116 111 1.14 0.50 1.13 0.68 1.08 0.65 0.67
Western Delta
Sacramento River at All 147 2.18 2.40 0.46 4 3 4 3 4 3 5 4 0.37 0.16 0.36 0.22 0.40 0.24 0.19
Emmaton Drought 2.24 3.34 3.21 0.77 4 4 4 4 -9 -9 4 5 0.56 0.25 0.56 0.33 0.53 0.32 0.31
SJIR at Antioch All 1.68 2.49 2.74 0.55 21 20 21 20 21 20 27 26 042 | 0.19 [ 042 | 0.25 | 0.46 | 0.27 0.22
Drought 2.33 3.47 3.33 0.81 19 19 19 19 4 4 23 22 0.58 | 0.26 [ 0.58 | 0.35 | 0.56 | 0.33 0.32
Sacramento River at All 1.24 1.85 2.04 0.38 10 9 10 9 10 9 14 12 031 | 014 [ 0.31 | 0.19 | 0.34 | 0.20 0.15
Mallard Island Drought 1.67 2.49 2.39 0.55 10 9 10 9 -4 -5 13 11 042 | 0.19 [ 042 | 0.25 | 0.40 | 0.24 0.22
Major Diversions (Pumping Stations
North Bay Aqueduct at All 1.46 2.18 2.39 0.46 5 5 5 5 5 5 6 6 0.37 | 0.16 [ 0.36 | 0.22 | 0.40 | 0.24 0.19
Barker Slough PP Drought 231 3.43 3.30 0.80 5 5 5 5 -8 -8 6 6 0.58 | 0.26 [ 0.57 | 0.34 | 055 | 0.33 0.32
Contra Costa Pumping All 291 4.32 4.76 1.04 86 82 86 82 86 82 106 101 0.73 | 0.32 [ 0.72 | 0.43 | 0.79 | 0.48 0.41
Plant #1 Drought 4.31 6.41 6.16 1.59 96 92 96 92 71 67 111 105 1.08 0.48 1.07 0.64 1.03 0.62 0.64
. All 1.76 2.61 2.87 0.58 -16 -15 -16 -15 -16 -15 -19 -18 0.44 | 0.20 | 0.44 | 0.26 | 0.48 | 0.29 0.23
Banks Pumping Plant
Drought 2.32 3.46 3.32 0.80 -13 -13 -13 -13 -24 -24 -15 -15 058 | 0.26 [ 058 | 0.35 | 0.55 | 0.33 0.32
Jones Pumping Plant All 1.80 2.68 2.95 0.60 -30 -32 -30 -32 -30 -32 -34 -36 0.45 | 0.20 [ 045 | 0.27 | 0.49 | 0.29 0.24
Drought 2.32 3.46 3.32 0.80 -37 -39 -37 -39 -45 -47 -40 -43 058 | 026 | 058 | 0.35 | 0.55 | 0.33 0.32

Notes:

a All: Water years 1975-1991 represent the 16-year period modeled using DSM2. Drought: Represents a 5 consecutive year (w ater years 1987-1991) drought period consisting of dry and critical w ater year types (as defined by the

Sacramento Valley 40-30-30 w ater year hydrologic classification index).

b Dry w eight, except as noted for fish fillets.

¢ % change indicates a negative change (increased concentrations) relative to baseline w hen values are positive and a positive change (low ered concentrations) relative to baseline w hen values are negative. Changes of 10% or more are
highlighted and changes of 100% or more are in bold red font.
d Exceedance Quotient = tissue concentration/benchmark; quotients of 1.0 or more are highlighted.
e Level of Concern for fish tissue (low er end of range) = 4 mg/kg dw (Beckon et al. 2008)

f Toxicity Level for fish tissue =9 mg/kg dw (Beckon et al. 2008)
g Level of Concern for bird eggs (low er end of range) = 6 mg/kg dw (Beckon et al. 2008)
h Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
i Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)

Alt. - alternative

dw - dry weight

EX - Existing Conditions
mg/kg - milligram per kilogram

NAA-LLT - No Action Alternative Late Long Term

ww - wetw eight
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Table M-31. Monthly Average Concentrations of Selenium in Surface Water (micrograms/liter) and
Flow (cubic feet/second) at Vernalis.

Average Average Average Average Average Average
Selenium Average Selenium Average Selenium Average Selenium Average Selenium Average Selenium Average
Concentration Flow Concentration Flow Concentration Flow Concentration Flow Concentration Flow Concentration Flow
Year {pe/Lh (cfs) {pa/L) [cfs) {pefL) (cfs) {pe/) (cfs) {pa/L) [cfs) {pefL) (cfs)
January February March April May June
1559 0.6 4730 0.5 11700 0.84 8332 0.65 £437 0.675 5551 0.825 3016
2000 1 2136 1.1 7558 0.84 12100 0.9 5013 0.825 4814 1.18 2772
2001 1.025 2442 1.85 3092 1.82 3430 1.85 3008 0.86 3527 14 1545
2002 1.06 2662 1.85 1838 2275 2134 1.025 2598 0.68 2738 1.075 1407
2003 0.93 1513 2.075 1875 2.325 2153 1.15 2668 0.88 2625 0.55 2034
2004 1.4 1792 1.975 2201 1.675 3361 0.875 2751 0.75 2647 0.967 1404
2005 0.825 4518 0.925 5303 11 2065 0.5 10060 0.425 10410 0.44 9979
2006 0.425 13170 0.5 5458 0.42 11700 0.4 27940 0.4 268050 0.44 15650
2007 0.85 2587 1.4 2534 0.86 2555 1.025 2225 0.6 2838 0.625 1745
July August September October November December

1999 1.06 2094 1 1969 0.96 2037 Mo Data 2532 1 2158 11 1688
2000 1.35 1838 0.84 2171 0.6 2330 0.625 2826 0.975 2526 1.08 2238
2001 1.35 1400 1.18 1330 0.8 1376 0.825 2003 .78 2096 13 2064
2002 1.35 1227 1.3 11le 1.15 1175 0.6 1705 .64 1715 0.825 1983
2003 1 1321 0.5 1281 0.725 1308 1 1999 1.025 1847 1.125 1503
2004 0.92 1147 0.875 1125 0.82 1121 0.88 1753 1 1832 1.36 1578
2005 0.e75 4155 0.85 2615 0.78 2412 0.55 2619 1 2038 0.9 3521
2006 0.55 5547 0.56 3697 0.425 3316 0.45 3851 0.825 2538 0.64 2354
2007 0.625 1138 0.58 1002 0.5 1014 0.4 1570 0.84 1711 0.7 1503

MNotes:

wg/L=micrograms/liter

cfs = cubic feet/second
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Figure M-1. Ratios of Estimated Selenium Concentrations in Fish Models 1 through 8 to Measured
Selenium Concentrations in Largemouth Bass
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Bioaccumulation Models

For Models 1 through 5, K4 (1000), TTFinvertebrate (2.8), and TTFssn (1.1) were used in calculations.
Model 1 = Trophic Level 3 (TL-3) fish eating invertebrates

Model 2 = TL-4 fish eating TL-3 fish

Model 3 = TL-4 fish eating TL-3 fish eating two insect TLs

Model 4 = 50% Model 2 + 50% Model 3

Model 5 = 75% Model 2 + 25% Model 3

Model 6 = Model 2 using K4(1400), TTFinvertebrate (2.8), and TTFpsn (1.1)

Model 7 = Model 2 using Kq (1760), TTFinvertebrate (2.8), and TTFpsy (1.1)

Model 8 = Model 2 using K4 (1760), TTFinverterate (2.1), and TTFssn (1.1)
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Figure M-2. Ratios of Estimated Selenium Concentrations in Fish Model 8 to Measured Selenium

Concentrations in Largemouth Bass for Years 2000, 2005, and 2007
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Figure M-3. Ratios of Estimated Selenium Concentrations in Fish Model 8 (2000 and 2005 Wet
Years) and Model 9 (2007 Dry Year) to Measured Selenium Concentrations in Largemouth Bass
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Figure M-4. Modeled Monthly Concentrations of Selenium (ug/L) in Water for Existing Conditions,
No Action Alternative Late Long Term, and Alternatives 1, 2, and 3.

South Fork Mokelumne River at Staten Island (Terminous)
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Old River at Rock Slough
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Sacramento River at Emmaton
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Sacramento River at Mallard Island (MAL)
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Barker Slough /North Bay Aqueduct
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Figure M-5. Modeled Monthly Concentrations of Selenium (ug/L) in Water for Existing Conditions,
No Action Alternative Late Long Term, and All Scenarios Under Alternatives 4.

South Fork Mokelumne River at Staten Island (Terminous)
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Barker Slough /North Bay Aqueduct
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Figure M-6. Modeled Monthly Concentrations of Selenium (ug/L) in Water for Existing Conditions,

No Action Alternative Late Long Term, and Alternatives 5 and 6.

South Fork Mokelumne River at Staten Island (Terminous)
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Old River at Rock Slough
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Barker Slough /North Bay Aqueduct
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Figure M-7. Modeled Monthly Concentrations of Selenium (ug/L) in Water for Existing Conditions,
No Action Alternative Late Long Term, and Alternatives 7, 8, and 9.
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Figure M-8. Yearly Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

Flow (cubic feet/second) at Vernalis.
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Figure M-9. Monthly Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

Flow (cubic feet/second) at Vernalis.
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Figure M-10. January Averages of Selenium Concentrations in Surface Water (micrograms/liter)
and Flow (cubic feet/second) at Vernalis.
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Figure M-11. February Averages of Selenium Concentrations in Surface Water (micrograms/liter)
and Flow (cubic feet/second) at Vernalis.
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Figure M-12. March Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

Flow (cubic feet/second) at Vernalis.
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Figure M-13. April Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

Flow (cubic feet/second) at Vernalis.
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Figure M-14. May Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

Flow (cubic feet/second) at Vernalis.
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Figure M-15. June Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

Flow (cubic feet/second) at Vernalis.
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Figure M-16. July Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

Flow (cubic feet/second) at Vernalis.
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Figure M-17. August Averages of Selenium Concentrations in Surface Water (micrograms/liter)

and Flow (cubic feet/second) at Vernalis.
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Figure M-18. September Averages of Selenium Concentrations in Surface Water (micrograms/liter)
and Flow (cubic feet/second) at Vernalis.
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Figure M-19. October Averages of Selenium Concentrations in Surface Water (micrograms/liter)
and Flow (cubic feet/second) at Vernalis.
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Figure M-20. November Averages of Selenium Concentrations in Surface Water (micrograms/liter)

and Flow (cubic feet/second) at Vernalis.
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Figure M-21. December Averages of Selenium Concentrations in Surface Water (micrograms/liter)

and Flow (cubic feet/second) at Vernalis.
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