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.

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 from 2000, 2005, and 2007 and measured (for Sacramento River
below Knights Landing and for San Joaquin River 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 (20103, 2010b). Implementation of the Grassland Bypass Project (GBP) has led to a 60
percent decrease in selenium loads from the Grassland Drainage Area in comparison to pre-project
conditions (Tetra Tech 2008). These changes are reflected in data for the San Joaquin River at
Vernalis, where water quality is monitored frequently because the river is a primary source of
selenium to the Delta. Vernalis water data for two years (1999-2000, 2004-2005, and 2006-2007)
were used for each year when fish data were available because of the GBP-related changes and
because the lag time for selenium bioaccumulation in the piscivorous largemouth bass (Micropterus
salmoides), the species for which the Delta-wide bioaccumulation model was calibrated, may be
more than one year (Beckon 2014).

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. The following text, in addition to the selenium discussions in Sections
8.3.1.3,8.3.1.5, and 8.3.1.7, provide detailed information regarding the assessment methodology for
selenium.

In addition to the Delta-wide modeling for fish and birds that was calibrated with data for
largemouth bass, selenium uptake and food-chain transfer information from the ecosystem-scale
selenium model for the San Francisco Bay-Delta Regional Ecosystem Restoration Implementation
Plan (Presser and Luoma 2013) informed our selenium bioaccumulation model. The largemouth
bass has lower selenium bioaccumulation rates than those observed for sturgeon (green sturgeon,
Acipenser medirostris, and white sturgeon, A. transmontanus) and is not an appropriate model
species that would be protective of sturgeon. Sturgeon differ by feeding, in part, on overbite clams
(Corbula [Potamocorbula] amurensis) in Suisun Bay and may do so in the western portion of the
Delta under future conditions. Therefore, DSM2-modeled waterborne selenium concentrations from
the two western-most locations in the Delta (Sacramento River at Mallard Island and San Joaquin
River at Antioch Ship Channel) were used to model selenium bioaccumulation for sturgeon at those
two locations to supplement the modeling done for largemouth bass.

Bay Delta Conservation Plan
RDEIR/SDEIS ICF 00139.14

8M-1 2015



N =

O© 00 N O uUlbs W

10
11

12
13
14
15

16
17

18
19
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34

35
36
37

Selenium

The models described in this appendix were used to compare project alternatives to Existing
Conditions and the No Action Alternative for impact assessment.

8M.2 Selenium Concentrations in Water

Dissolved or total selenium data were available for six inflow locations to the Delta (Table M-1; all
tables are provided at the end of this appendix):

e Sacramento River below Knights Landing

e Sacramento River at Freeport

e Mildred Island, Center

e Mokelumne, Calaveras, and Cosumnes Rivers
e SanJoaquin River at Vernalis (Airport Way)

e SanJoaquin River near Mallard Island

Both dissolved and total selenium data were considered suitable for purposes of the modeling
conducted for the Delta, because they typically do not differ greatly. Statements related to
waterborne selenium concentrations in this appendix would be applicable to either dissolved or
total concentrations.

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 Middle River Bullfrog

e 0ld River Near Paradise Cut

e Sacramento River Mile (RM) 44

e SanJoaquin River Potato Slough

Largemouth bass data also were available from the Veterans Bridge on the Sacramento River and
from Vernalis on the San Joaquin River, but DSM2 data were not available for those locations;
therefore, historical data for selenium concentrations in water collected nearby (Table M-1) were
used to represent quarterly averages. The geometric mean of total selenium concentrations in water
collected from the Sacramento River below Knights Landing in years 2004, 2007, and 2008 (DWR
Website 2009) were used to represent quarterly averages of selenium concentrations in water for
Veterans Bridge in all years. The geometric means of selenium concentrations (total or dissolved
was not specified) in water collected from years 1999-2000, 2004-2005, and 2006-2007 (SWAMP
2009) were used to represent quarterly averages for selenium concentrations in water at Vernalis
during 2000, 2005, and 2007, respectively.

For DSM2 output locations, 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 those locations. The quarterly average mix of water
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1 from the six inflow sources (Table M-1) was calculated from daily percent inflows provided by the
2 DSM2 model output for the DSM2 output locations for which fish data were available. The quarterly
3 waterborne selenium concentrations at DSM2 locations were calculated using the following
4 equation:
(110 C1)+ (126 C2)+ (13 Cs)+(la®Ca)+(Is Cs)+ (I ® Ce)
Cwaterquarterly =
5 100 [Eq.1]
6 Where:
7 Cwater quarterly = quarterly average selenium concentration in water (micrograms/liter
8 [ng/L]) at a DSM2 output location
9 I1.6 = modeled quarterly inflow from each of the six sources of water to the Delta for
10 each DSM2 output location (percentage)
11 C1-6 = selenium concentration in water (ug/L) from each of the six inflow sources to the
12 Delta (1-6)

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

14 (43.94 [% inflow from Sacramento River water source at Franks Tract] X 0.09 pg/L [Selenium concentration
15 at Sacramento River at Freeport]) + (1 1.56 [% inflow from East Delta Tributaries water source at Franks Tract]
16 % 0.10 pg/L [Selenium concentration at Mokelumne, Calaveras, and Cosumnes Rivers]) + (15.79 [% inflow
17 from San Joaquin River water source at Franks Tract] X 0.83 p.g/L [Selenium concentration at San Joaquin River
18 at Vernalis]) + (0.02 [% inflow from Martinez/Suisun Bay water source at Franks Tract] x 0.10 ug/L

19 [Selenium concentration at San Joaquin River near Mallard Island]) + (0.32 [% inflow from Yolo Bypass water
20 source at Franks Tract] X 0.23 pg/L [Selenium concentration at Sacramento River below Knights Landing]) +
21 (5.06 [% inflow from Delta Agriculture water source at Franks Tract] x 0.11 ug/L [Selenium concentration at
22 Mildred Island, Center]) /100 = 0.19 ug/L

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

25 8M.3 Bioaccumulation of Selenium into Whole-body Fish and
26 Bird Eggs

27 Selenium concentrations in whole-body fish and in bird eggs were calculated using ecosystem-scale
28 models developed by Presser and Luoma (2010a, 2010b, 2013). The models were based on

29 biogeochemical and physiological factors from laboratory and field studies; loading rates, chemical
30 speciation, and transformation to particulate material; bioavailability; bioaccumulation in

31 invertebrates; and trophic transfer to predators. Important components of the methodology

32 included (1) empirically determined environmental partitioning factors between water and

33 particulate material that quantify the effects of dissolved speciation and phase transformation; (2)
34 concentrations of selenium in living and non-living particulates at the base of the food web that

35 determine selenium bioavailability to invertebrates; and (3) selenium biodynamic food web transfer
36 factors that quantify the physiological potential for bioaccumulation from particulate matter to

37 consumer organisms and from prey to their predators.
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1 8M.31 Selenium Concentration in Particulates

2 Phase transformation reactions from dissolved to particulate selenium are the primary form by

3 which selenium enters the food web. Presser and Luoma (2010a, 2010b, 2013) used field

4 observations to quantify the relationship between particulate material and dissolved selenium as

5 provided below.

6 Cparticulae = Kd ® Cwatercolumn [Eq. 2]

7 Where:

8 Cparticulate = Selenium concentration in particulate material (micrograms/kilogram, dry weight

9 [ug/kg dw])
10 Cwater column = Selenium concentration in water column (ug/L)
11 Kq = particulate/water ratio
12 The K4 describes the particulate/water ratio at the moment the sample was taken and should not be
13 interpreted as an equilibrium constant (as it sometimes is mistaken to be). It can vary widely among
14 hydrologic environments and potentially among seasons (Presser and Luoma 2010a, 2010b, 2013).
15 In addition, other factors such as speciation, residence time, and particle type affect Ks. Residence
16 time of selenium is usually the most influential factor on the conditions in the receiving water
17 environment. Short water residence times (e.g., streams and rivers) limit partitioning of selenium
18 into particulate material. Conversely, longer residence times (e.g., sloughs, lakes, estuaries) allow
19 greater uptake by plants, algae, and microorganisms. Furthermore, environments in downstream
20 portions of a watershed can receive cumulative contributions of upstream recycling in a hydrologic
21 system. Due to its high variability, Ky is a large source of uncertainty in any selenium model where
22 extrapolations from selenium concentrations in the water column to those in aquatic organism
23 tissues, or from tissue to waterborne concentrations, are necessary.
24 In calibrating the Delta-wide bioaccumulation model for bass, the particulate selenium
25 concentration initially was estimated using Equation 2 and a default K, of 1,000 (Presser and
26 Luoma 2010a). Because the Kjy is typically much more variable than other steps in the
27 bioaccumulation model, the K; was then adjusted to calibrate the model so that the modeled
28 concentrations for fish approximated the measured concentrations in bass for normal and wet
29 years (2000 and 2005) and for dry years (2007), as described in more detail in Section 8M.4.
30 Presser and Luoma (2013) determined K; values for San Francisco Bay (including Carquinez Strait -
31 Suisun Bay) during “low flow” conditions (5,986) and “average” conditions (3,317). These values
32 were used to model selenium concentrations in particulates in bioaccumulation modeling for
33 sturgeon under “Drought” and “All” year conditions at the two locations in the western Delta. (By
34 comparison, calibration of the Delta-wide models for the western-most location from which bass
35 had been collected [Big Break] resulted in an average Kq = 3,736 for 2000/2005 [Model 4,
36 normal/wet years] and average Kq = 7,166 for 2007 [Model 5, dry year].)
37 8M.3.2 Selenium Concentrations in Invertebrates
38 Species-specific trophic transfer factors (TTFs) for transfer of selenium from particulates to prey
39 and to predators were developed using data from laboratory experiments and field studies (Presser
40 and Luoma 20103, 2010b, 2013). TTFs are species-specific, but the range of TTFs for freshwater
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1 invertebrates was found to be similar to TTFs for marine invertebrates determined in laboratory

2 experiments.

3 TTFs for estimating selenium concentrations in invertebrates were calculated using the following

4 equation:

C.
TTFinvertebrae = —lnvertebrae

5 Cparticulae [Eq. 3]

6 Where:

7 TTFinvertebrate = trophic transfer factor from particulate material to invertebrate

8 Cinvertebrate = concentration of selenium in invertebrate (pg/g dw)

9 Cparticulate = concentration of selenium in particulate material (ug/g dw)
10 An average aquatic insect TTF was calculated from TTFs for aquatic insect species with similar
11 bioaccumulative potential, including mayfly (Baetidae; Heptageniidae; Ephemerellidae), caddisfly
12 (Rhyacophilidae; Hydropsychidae), crane fly (Tipulidae), stonefly (Perlodidae/Perlidae;
13 Chloroperlidae), damselfly (Coenagrionidae), corixid (Cenocorixa sp.), and chironomid (Chironomus
14 sp.) aquatic life stages. Species-specific TTFs ranged from 2.1 to 3.2; the average TTF of 2.8 was used
15 in the Delta-wide model.
16 Sturgeon in the western Delta, Carquinez Strait, and Suisun Bay typically prey on a mix of clams
17 (including Corbula amurensis, which is known to be an efficient bioaccumulator of selenium; Stewart
18 etal. 2010) and crustaceans. Presser and Luoma (2013) assumed a sturgeon diet of 50 percent
19 clams and 50 percent amphipods and other crustaceans in their model. Based on this diet, the
20 authors reported a TTF of 9.2 (identified as TTF,re in Table 1 of Presser and Luoma [2013]). This
21 TTF was used to calculate concentrations in sturgeon invertebrate prey for the San Joaquin River at
22 Antioch and Sacramento River at Mallard Island locations to compare project alternatives to Existing
23 Conditions and the No Action Alternative for impact assessment.
24 8M.3.3 Selenium Concentrations in Whole-body Fish
25 The mechanistic equation for modeling of selenium bioaccumulation in fish tissue is similar to that
26 for invertebrates if whole-body concentrations are the endpoint (Presser and Luoma 2010a, 2010b,
27 2013), as follows:
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TTFi = — o™
Cinvertebrae
where:
Cinverteorae =  Coparticulae ® T T Finvertebrae
therefore :

Ciish = 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

Modeling selenium bioaccumulation into a particular fish species considers organism physiology
and its preferred foods. However, variability in fish tissue concentrations of selenium for present
modeling purposes is driven more by dietary choices and their respective levels of bioaccumulation
(i.e., TTFinvertebrate) than by differences in fish physiology or the dietary transfer to the fish (TTFssn). A
diet of mixed prey (including invertebrates or other fish) can be modeled as follows:

Cish = TTFishe [(Cl . Fl) + (Cz . Fz) + (Cs . Fs)] [Eq. 5]

Where:
Crisn = concentration of selenium in fish (ug/g dw)
TTFpsh = trophic transfer factor for fish species
C1.3 = concentration of selenium in invertebrate or fish prey items 1, 2, and 3 (ug/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., predator
fish consuming forage fish) can be completed by incorporating additional TTFs; for example:

C C TTE

particulae ® inverterbate *

TTFforage‘ish .TTFpredatorﬁsh [EQ- 6]

predatorfish =
Where:
Cpredator fish = concentration of selenium in fish (ug/g dw)

TTFinvertebrate = trophic transfer factor from particulate material to invertebrate
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Cparticulate = concentration of selenium in particulate material (ug/g dw)
TTFforage fisn = 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 (2010a) ranged from 0.5 to 1.6, so the average fish
TTF of 1.1 was used for all trophic levels of fish in the Delta-wide model. A TTF of 1.3 (identified as
TTFpredator) Was reported for sturgeon in Presser and Luoma (2013) and was used to calculate
concentrations of selenium in sturgeon for the two western Delta locations.

Modeled selenium concentrations in whole-body fish were used to estimate selenium
concentrations in fish fillets, as described in Section 8M.5.

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 2010a; Ohlendorf
and Heinz 2011). Examples of models for selenium transfer to bird eggs are as follows:

Cbirdegg = Cparticulae ® TTFinvertebrae ® TTFbirdegg [Eq 7]

Or:

Cbirdegg = Cparticulae ® TTFinverteorae ® TTHtish® TTFbirdegg [Eq 8]

Where:
Chird egg = concentration of selenium in bird egg (ng/g dw)
Cparticulate = concentration of selenium in particulate material (ug/g dw)
TTFinvertebrate = trophic transfer factor from particulate material to invertebrate
TTFfsh = trophic transfer factor from invertebrate to fish
TTFpird egq = trophic transfer factor from invertebrate or fish (depending on diet) to bird egg

Equation 8 is based on birds such as herons or terns feeding on small fish. Presser and Luoma
(2010b, 2013) reviewed the available data for selenium bioaccumulation from diet to bird eggs and
concluded that the mean TTFpird egg = 2.6 was most appropriate for modeling. This TTF was based on
laboratory studies in which mallards (Anas platyrhynchos) were fed selenium-fortified diets to
evaluate reproductive effects. Mallards are considered a sensitive species to selenium based on
reproductive endpoints. In their previous evaluation of those data, Presser and Luoma (2010a)
concluded that a TTFpirdegg = 1.8 was appropriate. The form of selenium included in the mallard diet
(selenomethionine) has been used as a surrogate in many laboratory studies to represent exposure
of fish and birds under field conditions. Other laboratory studies were conducted with black-
crowned night-herons (Nycticorax nycticorax; Smith et al. 1988), eastern screech-owls (Otus asio;
Wiemeyer and Hoffman 1996), and American kestrels (Falco sparverius; Santolo et al. 1999). In each
of these studies, the experimental groups also received supplemental selenium in the form of
selenomethionine. Transfer factors for the selenium-supplemented birds varied from about 1.0 to
2.2, with a mean of 1.5.
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In field studies conducted at Kesterson Reservoir and the Volta Wildlife Area reference site,
extensive sampling of food-chain biota and bird eggs was conducted during 1983-1985, and birds
were collected to determine qualitatively the kinds of aquatic organisms they had eaten (Saiki and
Lowe 1987; Hothem and Ohlendorf 1989; Schuler et al. 1990; Ohlendorf and Hothem 1995). Based
on the kinds of food items found in each of the sampled species and the mean selenium
concentrations in those kinds of organisms, a mean selenium concentration was estimated for each
species at each site during each nesting season. In contrast to the findings with selenomethionine-
supplemented diets in the laboratory, TTFs from diet to eggs were almost always less than 2.0. At
the Volta Wildlife Area, where diet and egg selenium concentrations were representative of
“background” conditions, transfer factors ranged from 0.63 to 2.0, with a mean of 1.35. At Kesterson,
the transfer factors ranged from <0.2 to 0.48.

Given that selenomethionine in the mallard diet is probably more readily transferred to eggs than
are the selenium forms in field-collected food-chain biota, the TTFpjrd e = 1.8 value from Presser and
Luoma (2010a) was used in the bioaccumulation model.

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 the number of trophic levels) were
varied among the models as refinements were made. Data for 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 of the model. These Delta-wide models are presented in the following subsections
(modeling for sturgeon at the two western-most locations did not require refinement because it
relied on recent data provided by Presser and Luoma [2013]), as described in Section 8M.3.

Characteristics of water flow in the Delta affect selenium bioaccumulation and the model
refinements, because longer residence time for the water can be expected to increase
bioaccumulation by increasing Kq. 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 was wetter than 2000, was reported as
“above normal” for the Sacramento River watershed and wet for the San Joaquin River watershed,
and occurred between periods of wet water years. 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.

There was no difference in bass selenium concentrations in the Sacramento River at Rio Vista in
comparison to the San Joaquin River at Vernalis in 2000, 2005, and 2007 (Foe 2010a). The lack of a
difference in bioavailable selenium between the two river systems was unexpected because the San
Joaquin River is considered a significant source of selenium to the Delta. Year 2005 selenium
concentrations in bass were comparatively lower than those estimated for Year 2000. As expected in
a wet water year, the water residence time was shorter, resulting in less selenium recycling, lower
Kq values, and lower concentrations of selenium entering the food web. The dry water year (2007)
resulted in a longer water residence time, higher Kq values, greater selenium recycling, and higher
concentrations of bioavailable selenium entering the food web. These differences among years were
considered when refining the selenium bioaccumulation model.
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8M.4.1 Bioaccumulation in Whole-body Fish

Models estimating whole-body selenium concentrations in fish were refined by modifying dietary
composition and input parameters to closely represent measured conditions in the Delta. Each
model is described in this section.

Model 1 was a basic representative of uptake by a forage fish, while Model 2 calculated sequential
bioaccumulation in a more complex food web that included predatory fish eating forage fish, as
shown below:

e Model 1: Trophic level 3 (TL-3) fish eating invertebrates

Ciish = Cparticulae ® TTFinverteorae ® T T Fish [Eq 9]

e Model 2: Trophic level 4 (TL-4) fish eating TL-3 fish
C =C oTTF oTTF

inverterbiate

predatorfish particulae¢ foragefish ® TTFpredatorﬁsh [Eq' 10]

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

Equation 9 is the same as Equation 4 and Equation 10 is the same as Equation 6 that were described
above for the generalized model. In both Models 1 and 2, the particulate selenium concentration was
estimated using Equation 2 and a default K, of 1,000. The average TTFs for invertebrates (2.8) and
fish (1.1) were used in each model. The outputs of estimated selenium concentrations and the ratios
of predicted-to-observed bass selenium concentrations for Models 1 and 2 are presented in Table M-
5 and Figure M-1 (all figures are provided at the end of this appendix).

Models 1 and 2 tended to substantially underestimate the whole-body selenium concentrations in
fish when compared to bass data reported in Foe (2010a). This was partly because Model 1 was
estimating selenium concentration in 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.

Model 2 is representative of predatory fish, but Model 2 was very similar to Model 1 in distribution
of data and in underestimating bass data, even though an additional trophic-level transfer was
included in the model. As noted in Section 8M.3 and described in much greater detail by Presser and
Luoma (2010a, 2010b, 2013), the Kgs for uptake from water are far more variable than the TTFs for
invertebrates or fish. Models 1 and 2 also apparently reflect the tendency of selenium (as an
essential nutrient) to be more bioaccumulative when waterborne concentrations are low (as
described by Stewart et al. [2010]), which they were for the DSM2-modeled concentrations (i.e., 0.09
to 0.85 pg/L). Available Ky values from various sampling efforts in the Delta provided by Presser and
Luoma (2010b) were reviewed for potential applicability in the modeling effort. Those values varied
on the basis of locations within the Delta and Suisun Bay and also by water year and flow
characteristics (often greater than 5,000 and sometimes exceeding 10,000). However, efforts to
incorporate various selected Kgs (e.g., 2,000 or 3,000) into the model uniformly for different DSM2
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locations failed to produce ratios of modeled-to-measured fish selenium concentrations that
approximated 1 (they either over- or underestimated fish selenium because of variability in site
conditions).

The available bass data and the assumed TTFs for fish (1.1) and invertebrates (2.8) were used to
back-calculate a location and sample-specific Kq. It is recognized that some of the variability in
bioaccumulation may be associated with the TTFs, but there were no reasonable assumptions for
selection of alternative values to plug into the model.

When TTFs were held constant, back-calculation of Kq values revealed a concentration-related
influence on the values. For waterborne selenium concentrations in the range of 0.09 to 0.13 pg/L
(N =50), the median Kq was 5,575; when waterborne selenium concentrations were in the range of
0.14 to 0.40 pg/L (N = 19), the median Kq was 2,431; for waterborne selenium concentrations in the
range of 0.41 to 0.85 pg/L (N = 19), the median Kq was 748. These observations are consistent with
an inverse relationship between waterborne selenium concentrations and bioaccumulation in
aquatic organisms.

Figure M-2 shows the log-log regression relation of Kq to waterborne selenium concentration when
all years are included and the TTFs are held constant, while Figure M-3 shows the relationship for
normal/wet years (2000 and 2005) and Figure 4 shows the regression for dry years (2007), when
the Kgs were generally higher.

Model 3 is based on Model 2 (with TTFs as described above) but includes the K4 estimated from the
log-log regression relation for all years (Figure M-2). This produced a median ratio of predicted-to-
observed whole-body selenium in bass that slightly exceeded 1 (Figure M-1); details are provided in
Table M-6. Because of the noticeable differences between 2007 (the dry year) in comparison to the
other two years, the next step in modeling was to evaluate 2007 separately from 2000 and 2005.

Model 4 was developed using the log-log relationship between Kq and water selenium
concentrations for 2000/2005 (Figure M-3), and Model 5 was developed using log-log relationship
between K¢ and water selenium concentrations for 2007 (Figure M-4) (Table M-7). These two
models produced ratios of predicted-to-observed whole-body selenium in bass approximating 1, as
shown in Figure M-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 the models are not surprising. However, it should be noted
that the estimated Kgs for Models 3 (674-6,060; Table M-6), 4 (651-4,997; Table M-7), and 5 (1,206-
8,064; Table M-7) are consistent with those summarized by Presser and Luoma (2010b) for the
Delta.

Figures M-5 and M-6 illustrate the distribution of data for selenium concentrations in largemouth
bass (Foe 2010a) relative to the measured or DSM2-modeled waterborne selenium concentrations
(Tables M-1 through M-4) and Models 3, 4, and 5 to complement the boxplots shown in Figure M-1.
There is notably more variability in selenium concentrations in bass between 0.09 and 0.13 pg/L
than at higher waterborne selenium concentrations (as shown in both Figures M-5 and M-6); most
of the higher values are from 2007 and most of the lower ones are from 2005.

Figure M-5 shows the available data for 2000, 2005, and 2007 plotted with the Model 3 prediction of
selenium concentrations. As noted above in text and in Figure M-1, the model slightly over-predicts
the median concentrations in fish on the basis of waterborne selenium concentrations. This effect is
reflected in Figure M-1 by the outliers above the 90t percentile bar (i.e., the higher over-predictions
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for fish, which are those from 2000/2005). However, overall, the model is within 1 pug/g for all
values below the prediction, and within about 1.2 pg/g for the values that are above the prediction
(Figure M-5).

Because of the notable differences between data for 2007 in comparison to combined 2000 and
2005, we developed Model 4 for 2000/2005 and Model 5 for 2007; Figure M-6 shows those model
predictions in comparison to the data. These two models improved the predictions; although the
figure shows more differences between data and the models at the lower waterborne
concentrations (i.e., < 0.30 pg/L) than at higher ones, the divergence is generally < 0.5 pg/g at the
higher waterborne concentrations. The outliers for Model 4 are mostly above the 90t percentile
(i.e., over-predicting concentrations in fish), rather than below, as shown in Figure M-1. For Model 5,
the predictions are “tighter” with just a few outliers above or below the 90t percentile.

Overall, evaluation of water-year effects on selenium concentration in bass concluded that Model 4
is relatively predictive of selenium concentration in whole-body bass during normal to wet water
years, Model 5 is considered predictive for dry water years (e.g., 2007), and Model 3 incorporates
the varying bioaccumulation when all years are considered (i.e., 2000, 2005, and 2007). Although
Model 3 tends to slightly overestimate selenium bioaccumulation (Table M-6 and Figure M-1), it was
used for estimating selenium concentrations in whole-body fish to compare project alternatives to
Existing Conditions and the No Action Alternative for impact assessment for “All” years, and Model 5
was used for “Drought” years.

8M.4.2 Bioaccumulation in Bird Eggs

The Kg4, invertebrate TTF, and fish TTFs developed for use in fish bioaccumulation Models 4 and 5
were also used to estimate selenium uptake into bird eggs using the following two bird egg models
(Table M-8):

e Bird Egg: Uptake from invertebrates

Cbirdegg = Cparticulae ® TTFinvertebrae ® TTFbirdegg

where :

Cparticulae = Kad @ Cwater [Eq 11]
e Bird Egg: Uptake from fish

Coirdegg = Cparticulae ® T T Finvertebrae ® T T Ffish ® TTFish ® TT Foirdegg
where : [Eq.12]
Charticulae = Kd ® Cwater
Where:

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

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

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

Kq = particulate/water ratio

TTFinvertebrate = trophic transfer factor from particulate material to invertebrate

TTFpsh = trophic transfer factor from invertebrate or fish to fish

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

Equation 11 is the same as Equation 7, but Equation 12 differs from Equation 8 in that it assumes
birds are eating larger predatory fish such as bass.

8M.5 Bioaccumulation in Fish Fillets

Selenium concentrations in whole-body fish from the bioaccumulation model were converted to
selenium concentrations in skinless fish fillets for evaluation of potential human health effects in the
EIR/EIS. 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. 13]

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

To compare project alternatives to Existing Conditions and the No Action Alternative for impact
assessment, fish fillet data were compared to the advisory tissue level (2.5 ug/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. 14]

Where:
WW = selenium concentration in wet weight (ug/g ww)
DW = selenium concentration in dry weight (ug/g dw)
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 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. 15]
Where:
SF = selenium concentrations in skinless fish fillet (ug/g ww)
WB = selenium concentration in whole-body fish (ug/g dw)
Bay Delta Conservation Plan 2015
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ABBREVIATIONS

ug/L micrograms/liter

ug/g dw micrograms/gram, dry weight

ng/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 Lucas and Stewart 2007
Mokelumne,
E"’}St Dejta Calaveras, and 0.10° None None
Tributaries -
Cosumnes Rivers
Martinez/Suisun San Joaquin River 0.10 02/2000-08/2008 SFEI Website 2014
Bay near Mallard Island
Sacramento River | Sacramento Riverat 0.09 11/2007-07/2014 USGS Website 2014
Freeport
San Joaquin River | (2N Joaquin River at 0.45° 11/2007-08/2014 USGS Website 2014
Vernalis (Airport Way)
San Joaquin River | >an Joaquin River at 0.83° 1999-2000 SWAMP Website 2009
Vernalis (Airport Way)
0.85 2004-2005 SWAMP Website 2009
0.58 2006-2007 SWAMP Website 2009
Sacramento River
Yolo Bypass below Knights 0.23° 2004, 2007, 2008 DWR Website 2009
Landing
Notes:

#Selenium concentrations are in dissolved fraction unless otherwise noted.

® Dissolved selenium concentration is assumed to be 0.1 Hg/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.
°Data used to represent current/baseline conditions for comparison of alternatives.
“ Not specified whether total or dissolved selenium; data for 1999-2000 used for bioaccumulation by bass in 2000; data for 2004-
2005 for bass in 2005; and data for 2006-2007 for bass in 2007.
¢ Total selenium concentration in water.
ug/L = microgram(s) per liter

GM = geometric mean

Se = selenium
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Table M-2. Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations Based on Percentage of Flow at Each Location from Different Sources: Year 2000

Selenium

First Quarter Inflow Percentage Second Quarter Inflow Percentage Third Quarter Inflow Percentage Fourth Quarter Inflow Percentage !
Inflow Source & East Delta San Martinez/ Yolo East Delta San Martinez/ Yolo East Delta San Joaq.| Martinez/ Yolo East Delta San Martinez/ Yolo Estimated Waterborne
Delta Ag. | Tributaries Sac. R. | Joaq. R. | Suisun Bay | Bypass | Delta Ag. | Tributaries Sac. R. | Joaq. R. | Suisun Bay | Bypass | Delta Ag. | Tributaries Sac. R. R. Suisun Bay | Bypass | Delta Ag. | Tributaries Sac. R. | Joaq.R. | Suisun Bay | Bypass Selenium Concentrations (ugiL)
Inflow Location 3 Mokelumne San Joagq. Sac. R. Mokelumne San Joag. Sac. R. Mokelumne San Joaq. Sac. R. Mokelumne San Joaqg. Sac. R.
Mildred Calaveras R. near below Mildred Calaveras R. near below Mildred Calaveras R. near below Mildred Calaveras R. near below
Island, Cosumnes Mallard Knights Island, Cosumnes Mallard Knights Island, Cosumnes Mallard Knights Island, Cosumnes Mallard Knights
Center Rivers Freeport | Vernalis Island Landing Center Rivers Freeport | Vernalis Island Landing Center Rivers Freeport | Vernalis Island Landing Center Rivers Freeport | Vernalis Island Landing
Selenium (ug/L) 3 1st 2nd 3rd 4th
DSM2 Output 0.11 0.10 0.09 0.83 0.10 0.23 0.11 0.10 0.09 0.83 0.10 0.23 0.11 0.10 0.09 0.83 0.10 0.23 0.11 0.10 0.09 0.83 0.10 0.23 Quarter | Quarter | Quarter | Quarter | Annual
Water Location |Location ID i
Big Break BIGBRK_MID 294 6.88 5315 6.59 0.18 5.70 295 6.37 73.59 13.55 0.27 312 313 0.45 85.63 0.44 415 6.12 213 0.20 84.85 0.02 8.76 3.96 0.13 0.20 0.10 0.10 0.13
Cache Slough CACHS_LEN 1.46 0 53.38 0 0 31.91 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 12.23 132 2 8BE-06 89.83 11E-07 2 3E-05 8.67 0.12 0.11 011 0.10 011
Cache Slough CACHSR_MID 288 0 54.86 0 0 2048 3.36 9.8E-07 79.75 1.9E-06 0 16.25 1.90 9.3E-08 84.53 1.8E-07 9.2E12 13.38 1.81 1.0E-07 89.45 6.2E-10 3.0E-06 8.54 0.10 0.11 0.1 0.10 0.1
Ryer
Cosumnes R. COSR_LEN 8.1E-06 98.52 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 43.94 156.79 0.02 0.32 417 9.42 61.16 23.89 0.01 1.22 4.04 0.57 90.34 0.41 0.80 378 2.76 0.62 91.38 0.12 242 264 0.19 0.27 0.10 0.10 0.16
Little Holland Tract |LHOLND_LO 72.35 0 5.06 0 0 6.50 2338 8.2E07 63.10 1.6E-06 0 13.03 18.48 2.2E-07 68.67 4. 2E-07 T.2E13 12.68 19.63 2.6E-09 72.79 0 0 742 0.10 0.11 011 0.10 01
Middle R Bullfrog |MIDRBULFRG_LEN 10.54 13.07 18.37 32.20 1.96-03 3.2E-03 549 9.19 14.96 7017 4.2E-04 7.81 6.43 69.63 14.94 4.86 6.31 59.79 27.84 1 0.68 0.31 0.61 0.20 0.30 0.36
Mildred Island MILDDRISL_MID 747 14.31 2279 30.23 24E-03 1.8E-03 477 10.05 18.48 66.48 6.7E-04 6.57 457 83.28 414 4.50 6.63 71.28 16.13 0.61 0.82 0.29 0.58 0.12 0.21 0.30
Mok. R. below MOKBCOS_LEN 207 96.19 0 0 0 0 1.65 98.35 0 0 0 T.23 92.77 4.TE-09 0 247 97.53 0 0 0 0 0.10 0.10 0.10 0.10 0.10
Cosum.
Mok. R. MOKDCOS_MID 207 96.43 0 0 0 0 1.68 98.32 0 0 0 0 7.08 92.92 0 0 0 0 2.4 97.66 0 0 0 0 0.10 0.10 0.10 0.10 0.10
downstream
Cosum.
Old R near OLDRNPARADSEC_MID 6.24 0 0 87.26 0 0 14.40 1.67 521 78.66 1.2E-05 0.04 10.56 3.9E-05 1.3E-04 89.44 8.8E-28 3.0E07 2.50 1.1E-04 J5E-04 97.50 2.8E-20 1.7E-07 0.73 0.68 0.75 0.81 0.74
Paradise Cut
Paradise Cut PARADSECUT_LEN 4.69 0 0 91.37 0 0 262 0.06 0.15 97.16 1.5E-07 1.1E-03 343 0 0 96.57 0 0 0.96 0 0 99.04 0 0 0.76 0.81 0.81 0.82 0.80
Port of Stockton  [PORTOSTOCK_LO 1.67 0 0 18.85 0 0 222 0 0 60.73 0 0 3.09 0 0 81.32 0 0 270 0 0 89.89 0 0 0.16 0.51 0.68 0.75 0.52
Sac. R. at Isleton |SACRISLTOM_LO 0.33 0 95.77 0 0 0 031 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 0.09 0.09 0.09 0.09 0.09
Sac River RM 44 |SACR44 L0 0.14 0 97.93 0 0 0 011 0 99.81 0 0 0 0.13 0 99.86 0 0 0 0.05 0 99.94 0 0 0 0.09 0.09 0.09 0.09 0.09
Sandmound Sl |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 33 043 89.58 0.06 344 3 0.17 0.25 0.10 0.10 0.15
Sherman Island SHERMMILMD_LO 1.64 3.45 52.711 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 0.1 16.46 3.94 0.11 0.18 0.10 0.10 0.12
SJR Bowman SIRBOWMMN_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 0.78 0.82 0.61 0.83 0.81
SJR N Huyd SJRNHWY4_MID 349 0 0 89.96 0 0 1.87 0 0 98.13 0 0 39 0 0 96.09 0 0 0.72 0 0 99.28 0 0 0.75 0.82 0.80 0.82 0.80
SJR Naval st SJRNAVLST LO 8.89 12.70 0.00 65.44 0 0 269 6.26 0 90.94 0 0 £.98 10.89 0 83.00 0 0 2.02 3.10 0.00 94.84 0 0 0.57 0.76 0.7 0.79 0.71
SJR Potato SIRPOTSL_MID 3158 12.62 55.38 12.40 0.01 0.06 3.05 10.32 65.93 19.73 0.1 0.86 263 0.35 93.54 0.20 0.45 279 2.06 0.80 93.46 0.06 147 21 017 0.24 0.10 0.09 0.15
Slough
SJR Turner SJRTURNR_MID 8.81 9.28 255 56.1 5.3E-05 1.0E-05 333 507 0.41 90.39 6.3E-06 24E-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 0.49 0.76 0.53 0.72 0.62
SJR/PL. ASRANTFSH_MID 1.92 4.35 5513 4.50 0.44 10.23 245 472 77.70 10.28 0.76 3o 2.64 0.35 83.38 0.38 6.66 6.52 1.82 0.12 80.54 0.01 13.33 4.1 0.12 017 0.10 0.10 0.12
Antiochffish pier
Suisun Bay SUISNB_LEN 0.81 1.22 45.93 1.24 16.49 15.94 0.92 1.66 49.51 361 41.10 295 0.80 0.23 27.56 0.40 68.55 242 0.60 0.03 28.62 0.01 69.16 1.54 0.1 0.13 0.10 0.10 0.11
Sycamore Slough |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 0.07 0.10 0.09 0.09 0.09
White Slough WHITESL_LO 2232 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 53E-04 11.19 12.92 75.64 0.24 4 2E-04 6.4E-04 0.26 0.50 0.09 0.10 0.24
White Slough DS |WHTSLDISPONT_LEN 14.83 22.63 29.02 2245 5.4E-08 0 12.45 13.97 21.21 52.32 2.2E-09 2.3E-04 8.74 7.78 8347 24E-03 4.0E-05 5.6E-04 5.28 14.84 79.82 0.05 5.0E-04 7.3E-04 0.25 0.48 0.09 0.09 0.23
Disappointment
Sl
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Table M-3. Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations Based on Percentage of Flow at Each Location from Different Sources: Year 2005

Selenium

First Quarter Inflow Percentage Second Quarter Inflow Percentage Third Quarter Inflow Percentage Fourth Quarter Inflow Percentage .
Inflow Source & East Delta San Martinez/ Yolo East Delta San Martinez/ Yolo East Delta San Martinez/ Yolo East Delta San Martinez/ Yolo Estimated Waterborne
Delta Ag. | Tributaries | Sac.R. | Joag.R. | Suisun Bay | Bypass | Delta Ag. | Tributaries | Sac.R. | Joag.R. | Suisun Bay | Bypass | Delta Ag. | Tributaries | Sac. R. | Joaq.R. | Suisun Bay | Bypass | Delta Ag. | Tributaries | Sac.R. | Joaq. R. | Suisun Bay | Bypass Selenium Concentrations (ugiL)
Inflow Location =3 Mokelumne San Joaq. | Sac.R. Mokelumne San Joaq. | Sac.R. Mokelumne San Joag. | Sac.R. Mokelumne San Joaq. | Sac.R.
Mildred Calaveras R. near below Mildred Calaveras R. near below Mildred Calaveras R. near below Mildred Calaveras R. near below
Island, Cosumnes Mallard Knights Island, Cosumnes Mallard Knights Island, Cosumnes Mallard Knights Island, Cosumnes Mallard Knights
Center Rivers Freeport | Vernalis Island Landing Center Rivers Freeport | Vernalis Island Landing Center Rivers Freeport | Vernalis Island Landing Center Rivers Freeport | Vernalis Island Landing
Selenium (ug/L) > 1st 2nd 3rd 4th
DSM2 Qutput | 0.11 0.10 0.09 0.85 0.10 0.23 0.11 0.10 0.09 0.85 0.10 023 0.11 0.10 0.09 0.85 0.10 023 0.11 0.10 0.09 0.85 0.10 0.23 Quarter | Quarter | Quarter | Quarter | Annual
Water Location [Location ID YV
Big Break BIGBRK_MID 587 TAT 8373 24 024 018 290 1721 5277 26.69 1.6E-03 043 33 221 88.77 1.70 398 0.03 239 024 9017 0.01 648 0.70 0.11 0.30 0.10 0.09 0.15
Cache Slough CACHS_LEN 4.89 22E-07 93.64 8.E-07 3.8E-07 147 1.48 7AE-07 9413 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 0.09 0.10 0.09 0.10 0.09
Cache Slough
Ryer CACHSR_MID 8.13 3.0E-07 91.14 1.2E-06 1.3E-06 073 374 2 5E-08 91.89 1.0E-07 2 9E-08 438 215 5 6E-07 9777 2 BE-07 4 BE-09 0.08 2 66 § 8E-07 96.37 1 9E-08 7.6E-06 097 0.09 0.10 0.09 0.09 0.09
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 7E+00 0.19 0.05 4.63 16.63 26.97 51.74 1.1E-04 0.03 4.27 3.20 89.93 1.81 077 0.0z 37 081 94.16 0.06 1.74 0.05 0.15 0.49 on 0.09 0
Little Holland Tract
LHOLND_LO 97.11 3.2E-09 288 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 5377 2.8E-08 2.6E-09 0.01 0.11 0.10 0.09 0.10 0.10
Middle R Bullfrog |MIDRBULFRG_LEN 13.67 9.76 28.26 48.24 0.08 0.01 5.55 5.64 270 86.11 71E-05 §.4E-04 T43 12.50 53.07 26.88 0.12 31E-03 5.54 g.75 65.65 19.67 0.39 1.1E-03 0.46 0.75 0.30 0.24 0.44
Mildred Island MILDDRISL_MID 12 36 11.39 3228 43 87 8 4E-02 0.01 481 6.98 278 8643 3.6E-05 6.7E-04 673 12 68 65 46 14 .98 015 3.9E-03 481 716 7785 97 047 1.8E-03 043 074 021 017 038
Mok. R. below
Cosum. MOKBCOS_LEN 218 97.82 ] 0.00 0 0 0.53 99.47 ] 0 0 0 3.05 96.95 0 0 0 0 3.00 97.00 0 0 ] ] 0.10 0.10 0.10 0.10 0.10
Mok R.
downstream
Cosum. MOKDCOS_MID 222 97.78 ] 0.00 0 0 0.53 99.47 ] 0 0 0 3.05 96.95 0 0 0 0 2.93 97.07 0 0 ] ] 0.10 0.10 0.10 0.10 0.10
Old R near
Paradise Cut OLDRNPARADSEC_MID 8.95 4.7E-05 1.5E-03 91.05 1.4E-05 1.4E-06 143 1.7E07 1.6E-05 98.57 1.7E-08 J.EE-10 6.64 0 5.E-09 93.36 0 0 14.49 0.24 3.16 82.09 0.02 8.1E-05 0.78 0.84 0.80 0.72 0.79
Paradise Cut PARADSECUT_LEN 10.28 1.6E-07 6.8E-07 §9.72 1.6E-11 1.7E-08 0.82 0 ] 99.18 0 0 2.39 0 0 97.61 0 0 1.08 ] 0 95.92 ] ] 077 0.584 0.83 0.84 0.82
Port of Stockton  |PORTOSTOCK_LO 470 0 0 9530 0 0 283 0 0 97.16 0 0 220 0 0 97 80 0 0 220 0 0 97.79 0 0 082 083 083 083 083
Sac. R. at Isleton [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 0.09 0.09 0.09 0.09 0.09
Sac River RM 44 |SACR44_ L0 021 0 99.79 0.00 0 0 0.07 0 99.93 0.00 0 0 0.14 0 99.86 0.00 0 0 017 ] 99.83 0 ] ] 0.09 0.09 0.09 0.09 0.09
Sandmound SI.  [SANDMND_MID 10.51 10.17 74.35 4.65 0.25 0.07 5.35 18.03 3215 44.41 1.5E-04 0.06 5.61 3.13 87.97 210 117 0.02 3.93 0.55 92.97 0.03 245 0.07 0.13 0.43 0.11 0.09 0.19
Sherman Island  [SHERMMILND_LO 4.89 5.04 87.74 1.52 0.56 0.23 243 14.17 6117 21.31 0.03 0.89 276 1.84 86.03 1.72 7.62 0.04 1.95 0.11 84.69 0.01 11.76 1.48 0.10 0.26 0.10 0.09 0.14
SJR Bowman SJRBOWMMN_MID 1.10 0 0.00 93.90 0 0 0.45 0 ] 99.55 0 0 2.06 0 0 97.94 0 0 0.80 ] 0 99.20 ] ] 0.54 0.85 0.83 0.84 0.84
SJR N Huryd SJRNHWY4_MID 1.89 0 0.00 98.11 0 0 0.59 0 0 99.41 0 0 264 0 0 97.36 0 0 1.94 0.00 0 98.06 0 0 0.84 0.85 0.83 0.84 0.84
SJR Naval st SJRNAVLST LO 4.70 545 0.00 89.85 0 0 1.06 5.10 0 93.84 0 0 4.1 9.43 0 86.46 0 0 4.97 12.46 0 82.57 0 0 0.77 0.80 0.75 0.72 0.76
SJR Potato
Slough SJRPOTSL_MID 6.24 16.03 71.18 6.45 0.07 0.03 265 23.15 36.61 35.59 1.1E-05 0.01 275 2.58 93.40 0.83 0.42 0.01 216 1.30 95.35 0.02 1.04 0.13 0.14 0.36 0.10 0.09
SJR Turner SJRTURNR_MID 6.75 455 1.37 871 0.01 0 1.49 320 0.00 95.31 0 0 6.05 11.77 4.90 7727 0.01 8.4E-05 555 16.96 10.99 66.44 0.06 7TA4E-05 0.76 0.81 0.68 0.60
SJR/PL.
Antioch/fish pier  |ASRANTFSH_MID 487 5.29 87.53 1.67 0.37 0.27 237 13.56 62.61 20.61 0.02 0.84 282 1.68 87.76 1.46 6.24 0.03 2.05 0.14 86.70 0.01 9.68 142 0.10 0.25 0.10 0.09 0.14
Suisun Bay SUISNB_LEN 263 1.36 66.87 0.33 28.58 0.23 1.35 6.21 9.9 8.33 22.38 1.82 0.83 0.82 3147 1.16 65.65 0.07 0.68 0.05 32.m 0.03 66.56 0.68 0.10 0.16 0.11 0.10 0.11
Sycamore Slough |SYCAMOR_MID 14.41 68.02 1757 8.68E17 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.BE-18 T.7E-14 1.0E-30 0.10 0.10 0.09 0.09 0.10
White Slough WHITESL_LO 47.62 12.39 33.06 6.93 §.2E-04 2.TE-06 15.95 5.06 295 73.04 1.4E-05 1.5E-07 10.03 26.20 6317 0.61 3.0E-05 §.1E-08 9.32 12.33 78.34 0.01 4. BE-04 4.6E-08 0.15 0.65 0.10 0.09 0.25
White Slough DS
Disappointment
Sl WHTSLDISPONT LEN 2077 29.09 44.03 6.11 2. 4E-04 3.6E-06 14.40 5.89 3.00 73.72 7.9E-06 0 9.10 26.19 6427 0.45 3.1E-05 0 6.26 14.39 79.35 1.9E-03 6.5E-04 1] 0.14 0.65 0.10 0.09 0.25
Bay Delta Conservation Plan 2015
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Table M-4. Calculation of Quarterly Average Selenium Concentrations for DSM2 Output Locations Based on Percentage of Flow at Each Location from Different Sources: Year 2007

Selenium

First Quarter Inflow Percentage Second Quarter Inflow Percentage Third Quarter Inflow Percentage Fourth Quarter Inflow Percentage
Inflow Source 2 East Delta San Martinez/ Yolo East Delta San Martinez/ Yolo East Delta San Martinez/ Yolo East Delta San Martinez/ Yolo Estimated Waterborne
Delta Ag. | Tributaries Sac. R. | Joaq.R. | Suisun Bay | Bypass | Delta Ag. | Tributaries Sac. R. | Joaq.R. | Suisun Bay | Bypass | Delta Ag. | Tributaries Sac. R. | Joaq.R. | Suisun Bay | Bypass | Delta Ag. | Tributaries Sac. R. | Joaq. R. | Suisun Bay | Bypass Selenium Concentrations (ug/L)
Inflow Location 3 Mokelumne San Joaq. Sac. R. Mokelumne San Joag. Sac. R. Mokelumne San Joag. Sac. R. Mokelumne San Joag. Sac. R.
Mildred Calaveras R. near below Mildred Calaveras R. near below Mildred Calaveras R. near below Mildred Calaveras R. near below
Island, Cosumnes Mallard Knights Island, Cosumnes Mallard Knights Island, Cosumnes Mallard Knights Island, Cosumnes Mallard Knights
Center Rivers Freeport | Vernalis Island Landing Center Rivers Freeport | Vernalis Island Landing Center Rivers Freeport | Vernalis Island Landing Center Rivers Freeport | Vernalis Island Landing
Selenium (pg/L) 2 1st 2nd 3rd 4th
DSM2 Output I 0.11 0.10 0.09 0.58 0.10 023 | 011 . 0.09 0.58 0.10 023 | 011 0.10 0.09 0.58 0.10 0.23 I 0.11 0.10 0.09 0.58 0.10 0.23 | Quarter | Quarter | Quarter | Quarter | Annual
e Locaton Loston
CEchée;qugh CACHS__LEN 1i86 1,4-E-05 97i14 2,2-E-l]7 2,8E-[]5 1i01 1i99 5,1E-04 Eﬁiﬂd B,S-E-ﬂd 1,5E-05 9i17 1i92 9,1E-UG EQiQD 1,9-E-l]5 1,EE-UG BiBB 1i54 1,9E-05 91i73 B,SE-UG 5,1E-04 EiGQ l]i[]Q nim nim nim nim
g:r;re slouh CACHSR_MID 2385 1.8E-06 96.46 4.7E-08 1.5E-05 0.68 2,66 1.26-04 88.76 1.8E-04 1.4E-06 8.58 216 1.5E-05 88.35 3.1E-05 31E07 9.49 1.96 4.5E-06 90.83 2.8E-06 1.96-04 721 0.09 0.10 0.10 0.10 0.10
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 0.1 6.16 5.35 77.86 9.10 0.16 1.38 4.86 0.34 86.03 0.84 2.96 2.98 3.19 0.32 91.15 0.17 223 295 0.09 0.14 0.10 0.10 0.1
Little Holland Ti
e Hellond Tt 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 24E-05 73.18 0.00 4,907 8.30 21.64 5.2E-07 71.72 1.4E-06 4.9E-05 6.64 0.10 0.10 0.11 0.10 0.10
Middle R Bullfrog |MIDRBULFRG_LEN 8.32 10.69 59.08 21.39 0.48 0.04 9.69 10.67 38.75 40.64 0.03 0.22 841 392 81.16 451 0.87 114 581 4.90 7242 15.36 057 0.94 0.20 0.29 0.12 017 0.19
Mildred Island MILDDRISL_MID 7.42 11.13 68.24 12.63 0.54 0.04 §.53 10.39 42.57 38.23 0.03 0.25 6.49 1.12 88.25 1.83 1.00 1.30 49 455 80.81 7.99 0.66 1.08 0.15 0.28 0.10 0.13 0.17
gq;:L-lmF.a- pelo 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 0 230 97.70 0 0 0 0 0.10 0.10 0.10 0.10 0.10
-
Cosum. 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 0 227 97.73 0 0 0 0 0.10 0.10 0.10 0.10 0.10
OldR
F‘arad\gzaéut OLDRMPARADSEC_MID 3.95 5E-12 3E-06 96.05 1.7E16 25E-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 6.5E-07 231 9.2E-04 0.01 97.68 0 9.7E-05 0.56 0.43 0.53 0.57 0.52
Paradise Cut PARADSECUT_LEN 19 0 0 98.09 0 0 498 0.1 0.61 94.29 6.7E-04 37E-03 7.14 0 0 92.86 0 0 1.24 41E03 0.05 98.71 4.1E-04 4 5E-04 0.57 0.55 0.55 0.57 0.56
Port of Stockton  [PORTOSTOCK_LO 1.48 0 0 98.52 0 0 229 0 0 97.71 0 0 6.32 0.04 0 93.64 0 0 7.16 0.05 0 92.78 0 0 0.57 0.57 0.55 0.55 0.56
Sac. R. at Isleton |SACRISLTON_LO 0.45 0 99.55 0 0 2.1E-06 0.63 8.6E-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 0.09 0.09 0.09 0.09 0.09
Sac River 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 0.1 0 99.89 0 0 0 0.09 0.09 0.09 0.09 0.09
Sandmound Sl |SANDMND_MID 447 3.23 90.83 017 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 3.46 379 0.22 89.26 0.10 in 3581 0.09 0.13 0.10 0.10 0.10
Sherman Island  |SHERMMILND_LO 214 0.95 92.16 0.04 449 0.23 369 23 8394 294 401 3in 299 0.32 77.36 077 14.22 434 222 0.06 75.89 0.03 1711 468 0.09 0.1 0.10 0.10 0.10
SJR Bowman SJRBOWMMN_MID 0.88 0 0 99.12 0 0 3582 0 0 96.48 0 0 §.49 2.5E-04 0 91.51 0 0 0.91 0 0 99.09 0 0 0.58 0.56 0.54 0.58 0.56
SJR N Hwyd SJRNHWY4 MID 1.82 2.8E-08 0 98.18 0 0 435 14E-07 0 95.65 0 0 12.64 0.08 4.0E-26 87.39 0 0 1.89 1.3E-04 0 98.11 0 0 0.57 0.56 0.52 0.57 0.56
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-06 473 6.37 2.5E-04 85.90 5.4E-09 7.0E-09 0.52 0.50 0.33 0.53 047
g‘\ﬁ;hmam SJRPOTSL_MID 27 5.22 91.00 0.15 0.61 0.10 489 5.67 79.70 §.49 0.10 1.16 3.16 0.19 91.86 0.46 1.88 244 237 0.33 93.43 0.10 144 233 0.09 0.13 0.10 0.09 0.10
SJR Turner SJRTURNR_MID 7.22 10.11 10.82 71.76 0.08 0.01 749 11.95 7.23 733 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 0.44 0.45 0.15 0.34 0.35
SJRIPL.
Antioc:wfﬁsh pier  |ASRANTFSH_MID 217 1.01 92.90 0.04 3.62 0.26 374 230 84.37 3.04 3.24 33 3.00 0.27 79.62 0.65 12.05 4.40 227 0.07 78.73 0.03 14.08 4.82 0.09 0.1 0.10 0.10 0.10
Suisun Bay SUISNB_LEN 0.87 0.23 46.77 0.01 51.97 0.14 0.94 0.51 31.58 0.43 65.85 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 0.10 0.10 0.10 0.10 0.10
Sycamore Slough |SYCAMOR_MID 10.20 72.58 17.22 5.1E-10 9.7E-14 4.3E-29 13.62 50.90 3547 0.01 4.0E-09 1.1E-07 5.33 3.90 90.77 1.9E-16 3.8E-25 1.1E-22 3.69 20.36 75.95 6.0E-19 1.1E-37 24E-1 0.10 0.10 0.09 0.09 0.10
White Slough WHITESL_LO 20.35 16.73 61.67 1.25 4.8E-03 24E-04 33 13.41 2349 29.78 3.9E-04 3.2E-03 15.53 1.33 83.05 0.09 1.2E-03 2.0E-03 9.35 .62 81.98 0.04 3.7E-04 7T.1E-04 0.10 0.24 0.09 0.09 0.13
White Slough DS
Disappointment
Sl WHTSLDISPONT_LEN 10.09 24.12 65.07 0.71 4.1E03 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 0.10 0.28 0.09 0.09 0.14
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Table M-5. Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (ug/g, dw) Using Models 1 and 2

Selenium

Year 2000 Year 2005 Year 2007
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Concentration Whole- Ratio Concentration Whole- Ratio Concentration Whole- Ratio
DSM2 Particulate Invert. from Model Model | body |Model Model | DSM2 Particulate Invert. from Model Model | body |Model Model | DSM2 Particulate Invert. from Model Model | body |Model Model
DSM2 Delta Water Location Water from Water Particulate 1Fish 2 Fish | Bass® 1 2 Water from Water Particulate 1Fish 2 Fish | Bass® 1 2 Water from Water Particulate 1Fish 2 Fish | Bass® 1 2
First Quarter First Quarter First Quarter
Sacramento River RM 44 0.09 0.09 0.25 0.27  0.30 26 010 0M 0.09 0.09 0.25 0.28 0.31 1.5 0.19 0.21 0.09 0.09 0.25 0.28 0.3 1.8 015 0417
Cache Slough Ryer® 0.10 0.10 0.28 0.31 0.34 1.5 0.21 0.23 | 0.09 0.09 0.28 0.29 0.31 1.7 017 018 | 0.09 0.09 0.26 0.28 0.3 25 0.1 0.12
San Joaquin River Potato Slough 0.17 0.17 047 052 057 1.4 038 042 | 014 0.14 0.40 0.44 048 1.3 0.33 037 | 0.09 0.09 0.26 028 0.3 25 0.11 013
Franks Tract 0.19 0.19 0.53 058 064 1.6 035 039 | 015 0.15 0.41 0.45 0.49 11 0.39 043 | 0.09 0.09 0.26 0.23 032 3.0 010 0N
Big Break 0.13 0.13 0.35 039 043 1.6 025 028 | 011 0.11 0.31 0.34 0.37 1.0 0.33 037 | 0.09 0.09 0.26 028 0.3 28 010 0N
Middle River Bullfrog 0.31 0.31 0.86 0.95 1.05 MA MA MA 0.48 0.4 1.29 1.42 1.56 1.9 07 0.8 0.20 0.20 0.55 0.61 0.67 21 0.3 0.3
Old River near Paradise Cut® 0.73 0.73 205 225 248 MA NA MA 0.78 0.78 219 241 266 24 1.0 11 0.56 0.56 157 1.73 1.90 MA MA MA
Knights Landing® 0.23 0.23 0.64 0.7 0.78 MA MA MA 0.23 0.23 0.54 0.71 0.78 22 0.3 0.4 0.23 0.23 0.64 0.71 0.78 A MA A
Vernalis® 0.83 0.83 232 256 281 1.7 1.50 165 | 085 0.85 238 262 288 19 1.38 152 | 058 0.58 1.62 1.79 1.97 24 0.74 082
Second Quarter Second Quarter Second Quarter
Sacramento River RM 44 0.09 0.09 0.25 028 030 26 0.1 012 | 0.039 0.09 0.25 0.28 0.30 15 0.13 0.21 0.09 0.09 0.25 028 0.3 1.8 015 017
Cache Slough Ryer® 0.1 0.1 0.32 0.35 035 1.5 023 026 | 010 0.10 0.27 0.30 0.33 1.7 017 019 | 010 0.10 0.29 0.32 035 25 012 014
San Joaquin River Potato Slough 0.24 0.24 0.67 074 081 1.4 054 060 | 036 0.36 1.02 112 1.23 1.3 0.86 094 | 013 0.13 0.38 042 046 25 017 018
Franks Tract 0.27 0.27 0.76 0.83 092 1.6 0.51 0.56 | 049 0.4%9 1.36 1.50 1.65 1.1 1.31 144 | 0.14 0.14 0.39 043 047 3.0 0.14 016
Big Break 0.20 0.20 0.55 0.60 066 1.6 039 043 | 030 0.30 0.83 0.91 1.00 1.0 0.89 098 | 012 0.12 0.33 036 039 28 013 014
Middle River Bullfrog 0.61 0.61 1.71 188 207 MA MA MA 0.75 0.75 209 230 2453 1.9 1.2 1.3 0.29 0.29 0.52 0.80  0.99 21 0.4 0.5
Old River near Paradise Cut® 0.68 0.68 1.89 208 229 MA MNA MA 0.84 0.84 235 259 2384 24 11 1.2 0.43 0.43 1.22 1.34 1.47 MA HA A
Knights Landing® 0.23 0.23 0.64 0.71 0.78 A MNA MNA 0.23 0.23 0.64 0.71 0.78 22 0.3 0.4 0.23 0.23 0.64 0.71 0.78 MNA MA A
Vernalis® 0.83 0.83 232 256 281 1.7 1.80 165 | 0.85 0.85 238 2682 2388 1.9 1.38 152 | 0.58 0.58 1.62 1.79 1.97 24 0.74 082
Third Quarter Third Quarter Third Quarter
Sacramento River RM 44 0.09 0.09 0.25 0.28 030 26 0.1 012 | 0.09 0.09 0.25 0.23 0.31 1.5 0.19 0.21 0.09 0.09 0.25 0.28 0.3 1.8 015 017
Cache Slough Ryer® 0.1 0.11 0.31 034 037 15 022 025 | 009 0.08 0.25 0.28 0.31 17 0.16 018 | 010 0.10 0.29 032 035 25 013 014
San Joaquin River Potate Slough 0.10 0.10 0.27 030 032 1.4 022 024 | 010 0.10 0.27 0.30 0.33 1.3 0.23 0.25 | 0.10 0.10 0.27 0.30 033 25 012 013
Franks Tract 0.10 0.10 0.28 0.31 0.34 1.6 019 020 | 0N 0.11 0.29 0.32 0.36 11 0.28 0.31 0.10 0.10 0.28 0.31 0.34 3.0 010 0.
Big Break 0.10 0.10 0.29 032 035 1.6 0.20 022 | 010 0.10 0.29 0.32 0.35 1.0 0.31 0.35 | 0.10 0.10 0.28 0.31 0.34 28 0.11 0.12
Middle River Bullfrog 0.20 0.20 0.57 063 069 MA NA MA 0.30 0.30 0.83 0.9 1.01 19 0.5 0.5 0.12 0.12 0.32 0.36 039 21 0.2 0.2
Old River near Paradise Cut® 0.75 0.75 21 232 255 A MA A 0.80 0.80 224 247 21N 24 1.0 1.1 0.53 0.53 1.49 1.64 1.80 A A A
Knights Landing® 0.23 0.23 0.64 0.71 0.78 MA NA MA 0.23 0.23 0.64 0.71 0.78 22 0.3 0.4 0.23 0.23 0.64 0.71 0.78 MA MA MA
Vernalis® 0.83 0.83 232 256 281 1.7 1.50 165 | 0.85 0.85 238 262 2388 1.9 1.38 152 | 0.58 0.58 1.62 1.79 1.97 24 0.74 082
i
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Table M-5 (continued). Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (ug/g, dw) Using Models 1 and 2

Selenium

Year 2000 Year 2005 Year 2007
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Concentration Whole- Ratio Concentration Whole- Ratio Concentration Whole- Ratio
DSM2 Particulate Invert. from Model Model | body |Model Model | DSM2 Particulate Invert. from Model Model | body |Model Model | DSM2 Particulate Invert. from Model Model | body | Model Model
DSM2 Delta Water Location Water from Water Particulate 1Fish 2 Fish | Bass® 1 2 Water from Water Particulate 1 Fish 2 Fish | Bass® 1 2 Water from Water Particulate 1Fish 2 Fish | Bass® 1 2
Fourth Quarter Fourth Quarter Fourth Quarter
Sacramento River RM 44 0.09 0.09 0.25 0.28 0.30 26 0.11 012 0.09 0.09 0.25 0.28 0.31 15 0.19 0.21 0.09 0.09 0.25 0.28 0.30 1.8 015 07
Cache Slough Ryer® 0.10 010 0.29 0.31 0.35 15 021 023 0.09 0.09 0.26 0.28 0.31 17 0.16 0.18 010 010 028 0.31 0.34 25 012 013
San Joaquin River Potato Slough 0.09 0.09 0.26 0.29 0.32 1.4 0.21 0.23 0.09 0.09 0.25 0.28 0.31 1.3 0.21 0.24 0.09 0.09 0.26 0.29 0.32 25 012 0.13
Franks Tract 0.10 010 027 0.29 0.32 16 0.18 020 0.09 0.09 0.26 0.28 0.31 11 0.25 027 | 010 010 027 0.30 0.32 30 010 011
Big Break 0.10 0.10 0.27 0.30 0.33 1.6 0.19 0.21 0.09 0.09 0.26 0.28 0.31 1.0 0.28 0.31 0.10 0.10 0.27 0.30 0.33 28 0.11 0.12
Widdle River Bullfrog 0.30 0.30 0.84 0.92 1.01 MA MNA MA 0.24 024 0.68 0.74 0.82 19 0.4 04 017 017 047 0452 057 21 0.2 0.3
Old River near Paradise Cut® 0.81 0.81 227 2.50 275 MA MA MA 0.72 0.72 2.01 221 243 24 0.9 1.0 0.57 0.57 1.59 1.75 1.93 A MA MA
Knights Landing® 0.23 0.23 0.64 0.71 0.78 MA MNA MA 0.23 023 0.64 0.71 0.78 22 0.3 04 023 023 0.64 0.71 0.78 A MA MA
Vernalis® 0.83 0.83 2.32 2.56 2.81 1.7 1.50 1.65 0.85 0.85 2.38 2.62 2.88 1.9 1.38 1.52 0.58 0.58 1.62 1.79 1.97 24 0.74 0.82
MNotes:

E quations from Presser and Luorna [2070a, 2010b) were u=zed to calculate selenium concentrations for fish, Models 1and 2 used the default 1, [1000) and the average selenium trophic transfer factors to aquatic insects (28] and fish (1.1 For all trophic levelz).

todel 1= TL-3 Fish Eating Invertebrates
kodel 2 = TL-4 Fizh Eating TL-3 Fish
Irweert, = invertebrate

F., = particul ate concentrationfwater concentration ratio

g, dw = micrograms per gram, dry weight
M = not avalable; bass not collected here

Rt = river mile
TL = trophic level

* [Feormetric mean calculated from whole-bodw largemouth bazs data presented in Foe [2000a).

* Fizh data collected at Fio Vista [Foe 2010a) were used to calcul ate geometric mean whole-body |argernouth bass and ratios.

* Fish data collected at Old River near Tracy [Foe 2010a] were used to calculate geometric mean whiole-body largemouth bass and ratios.

1 Geornetric mean of total selenium concentrations in water collected from vears 2004, 2007, and 2008 [DWH wWebsite 2009) was uzed to estirmate selenium concentrations in particulates and biota [DSM2 data were not available). Fish data collected from Sacrarmento Fiver at Veterans Bridge [Foe 2010a] were used to calculate geornetric

rnearn whole-boduy largernouth baszs and ratios.

* Geornetric mean of selenium concentrations [total or dizszolved was not specified] in water collected From vears 1999-2000 [SWARMP Website 2009] was used to estirnate Year 2000 selenium concentrations in particulates and biota [DSk2 data were not available]; vears 2004-2005 were used For Year 2005 estirnates; and vears 2006-2007

were used for Year 2007 estirnates.
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Table M-6. Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (ug/g, dw) Using Model 2 with Estimated Kd from All Years Regression for Model 3

Selenium

Year 2000 Year 2005 Year 2007
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Concentration Ratio Concentration Whole- Ratio Concentration Whole- Ratio
Whole- body body
DSM2 Particulate Invert. from Model body DSM2 Particulate Invert. from Model Bass® DSM2 Particulate Invert. from Model Bass®
DSM2 Delta Water Location Water from Water Particulate 3 Fish K4 Bass® Model 3 Water from Water Particulate 3 Fish Ka Model 3 | Water from Water Particulate 3 Fish K Model 3
First Quarter First Quarter First Quarter
Sacramento River RM 44 0.09 0.54 1.50 1.81 6060 26 0.69 0.09 0.54 1.80 1.81 5945 1.5 1.25 0.09 0.54 1.50 181 5946 1.8 0.98
Cache Slough Ryer® 0.10 0.54 1.50 1.82 5389 1.5 1.22 0.09 0.54 1.50 1.82 5783 1.7 1.05 0.09 0.54 1.0 1.81 5852 25 0.7
San Joaquin River Potato Slough 017 0.55 153 185 3229 14 1.36 0.14 0.54 152 1.84 3824 1.3 1.41 0.09 0.54 1.50 181 5818 25 0.73
Franks Tract 0.19 0.55 153 185 2904 1.6 113 0.15 0.54 152 1.84 3724 11 1.61 0.09 0.54 1.50 182 5762 3.0 0.61
Big Break 0.13 0.54 1.51 183 4295 1.6 1.18 0.1 0.54 1.51 1.82 4873 1.0 1.79 0.09 0.54 1.50 181 5850 28 0.64
Middle River Bullfrog 0.31 0.56 1.56 188 1801 MA MA 0.46 0.56 157 1.90 1221 19 1.0 0.20 0.55 153 186 2773 21 0.87
Old River near Paradise Cut® 0.73 0.57 1.60 1.93 780 MA MA 0.78 057 1.60 1.94 729 24 0.3 0.56 057 1.58 192 1007 MA MA
Knights Landing® 0.23 0.55 1.54 187 2394 MA MA 0.23 0.55 1.54 1.87 2394 22 0.3 0.23 0.55 1.54 187 2394 MA MA
Vernalis® 0.83 0.57 1.60 1.94 689 1.7 1.14 0.85 057 1.60 1.94 674 19 1.02 0.58 057 1.59 192 976 24 0.80
Second Quarter Second Quarter Second Quarter
Sacramento River RIM 44 0.09 0.54 1.50 1.81 5952 28 0.69 0.09 0.54 1.50 1.81 5947 1.5 1.25 0.09 0.54 1.50 1.81 5944 1.8 0.98
Cache Slough Ryer® 0.11 0.54 1.51 1.83 4777 1.5 1.22 0.10 0.54 1.50 1.82 5538 1.7 1.05 0.10 0.54 1.50 182 5241 25 0.72
San Joaquin River Potato Slough 0.24 0.55 1.54 1.87 2309 1.4 1.38 0.36 0.56 1.56 1.89 1837 1.3 1.45 0.13 0.54 1.52 1.84 4020 25 0.74
Franks Tract 0.27 0.55 1.55 1.87 2043 1.6 1.14 0.49 0.56 1.58 1.1 1159 1.1 1.67 0.14 0.54 1.52 184 3921 3.0 0.61
Big Break 0.20 0.55 1.53 1.86 2300 1.6 1.20 0.30 0.55 1.55 1.88 1876 1.0 1.84 012 0.54 1.81 1.83 4845 28 0.64
Middle River Bullfrog 0.61 0.57 159 1.92 928 MA MA 0.75 057 1.60 1.93 764 19 1.0 0.29 0.55 1.55 1.88 1896 21 0.9
Old River near Paradise Cut® 0.68 0.57 159 1.93 842 MA MA 0.84 057 1.60 1.94 682 24 0.8 0.43 0.56 1.57 1.90 1291 MA MA
Knights Landing® 0.23 0.55 1.54 187 2394 MA MA 0.23 0.55 1.54 1.87 2394 22 0.8 0.23 0.55 1.54 187 2394 MA MA
Vernalis® 0.83 0.57 1.60 1.94 689 1.7 1.14 0.85 057 1.60 1.94 674 19 1.02 0.58 057 1.59 192 976 24 0.80
Third Quarter Third Quarter Third Quarter
Sacramento River RM 44 0.09 0.54 1.50 1.81 5947 26 0.69 0.09 0.54 1.50 1.81 5946 1.5 1.25 0.09 0.54 1.50 1.81 5946 1.8 0.98
Cache Slough Ryer® 0.11 0.54 1.81 1.82 4942 1.5 1.22 0.09 0.54 1.80 1.81 5914 1.7 1.05 0.10 0.54 1.81 182 5184 25 0.72
San Joaquin River Potato Slough 0.10 0.54 1.50 1.82 5592 1.4 1.34 0.10 0.54 1.50 1.82 5523 1.3 1.39 0.10 0.54 1.50 1.82 5857 25 0.73
Franks Tract 0.10 0.54 1.50 1.82 5412 1.6 1.10 0.1 0.54 1.51 1.82 5121 1.1 1.59 0.10 0.54 1.50 1.82 5393 3.0 0.61
Big Break 0.10 0.54 1.50 1.82 8227 1.6 1.7 0.10 0.54 1.51 1.82 5149 1.0 1.79 0.10 0.54 1.50 182 5291 238 0.64
Middle River Bullfrog 0.20 0.55 1.54 1.86 2633 MA MA 0.30 0.55 1.85 1.88 1868 1.9 1.0 0.12 0.54 1.81 1.83 4656 21 0.86
Old River near Paradise Cut® 0.75 0.57 1.60 1.93 a7 MA MA 0.80 0.57 1.60 1.94 74 24 0.3 0.53 0.56 1.58 1.1 1061 A A
Knights Landing” 0.23 0.55 1.54 1.87 2394 MA MA 0.23 0.55 1.54 1.87 2394 22 0.8 0.23 0.55 1.54 187 2394 A A
Vemnalis® 0.83 0.57 1.60 1.94 639 1.7 1.14 0.85 0.57 1.60 1.94 674 1.9 1.02 0.58 0.57 1.59 1.92 976 24 0.80
e
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Table M-6 (continued). Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (ug/g, dw) Using Model 2 with Estimated Kd from All Years Regression for Model 3

Selenium

Year 2000 Year 2005 Year 2007
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Concentration Ratio Concentration Whole- Ratio Concentration Whole- Ratio
Whole- body body
DSM2 Particulate Invert. from Model body DSM2 Particulate Invert. from Model Bass® DSM2 Particulate Invert. from Model Bass®
DSM2 Delta Water Location Water from Water Particulate 3 Fish Kq Bass® Model 3 Water from Water Particulate 3 Fish Ka Model 3 | Water from Water Particulate 3 Fish K Model 3
Fourth Quarter Fourth Quarter Fourth Quarter
Sacramento River RM 44 0.08 0.54 1.50 1.81 5948 26 0.63 0.08 0.54 1.50 1.81 5946 15 125 0.08 0.54 1.50 181 5947 18 0.98
Cache Slough Ryer® 0.10 0.54 1.50 182 5261 15 1.22 0.09 0.54 1.50 1.81 5830 1.7 1.05 0.10 0.54 1.50 182 5345 25 0.71
San Joaquin River Potato Slough 0.09 0.54 1.50 1.82 5704 1.4 1.34 0.09 0.54 1.80 1.81 5885 1.3 1.39 0.09 0.54 1.50 1.82 5673 25 0.73
Franks Tract 0.10 0.54 1.50 1.82 5621 1.6 1.10 0.09 0.54 1.80 1.81 5859 1.1 1.59 0.10 0.54 1.50 1.82 5596 3.0 0.61
Big Break 0.10 0.54 1.50 1.82 5534 1.6 1.7 0.09 0.54 1.50 1.82 5809 1.0 1.78 0.10 0.54 1.50 1.82 5470 238 0.64
Middle River Bullfrog 0.30 0.55 1.55 1.88 1859 MA MA 0.24 0.55 1.54 1.87 2283 1.9 1.0 017 0.55 1.53 185 3241 21 0.87
Old River near Paradise Cut® 0.81 0.57 1.60 1.94 704 MA MA 0.72 057 1.60 1.93 795 24 0.3 0.57 057 1.58 192 994 MA MA
Knights Landing® 0.23 0.55 1.54 187 2394 MA MA 0.23 0.55 1.54 1.87 2394 22 0.8 0.23 0.55 1.54 187 2394 MA MA
Vernalis® 0.83 0.57 1.60 1.94 6849 1.7 1.14 0.85 0.57 1.60 1.94 674 1.9 1.02 0.58 0.57 1.59 1.92 976 24 0.80
Motes:

Equations from Presser and Luonna [2010a, 2000b] were used to calculate selenium concentrations for fish. kModel 3 uzed the average selenium trophic transfer Factors to aquatic insects [2.8) and fish (1.1 for all trophic levels).

Model 3 = Maodel 2 [TL-4 Fish Eating TL-3 Fish] with K, estirnated uzing all vears regression [log K, = 2. 76-0.97[logDSk42]]

Irvvert. = invertebrate

k., = particulate concentrationhwater concentration ratio

po'a. dw = microgrars per gram, dr weight
Ma& = not available; bass not collected here
R4 = river mile

TL = trophic level

a Geometric mean calculated from whole-body largernouth bazs data presented in Foe [2000a].

* [Feametric mean calculated From whiole-body largermouth bass data presented in Foe [2010&).

* Fizh data collected at Rio Wista [Foe 2010a) were used bo calculate geommetric mean whaole-body largernouth bazs and ratios.

* Fish data collected at Old River near Tracy [Foe 20W0a] were used to calculate geormetric mean whole-body largemouth bass and ratios.

{ Geometric mean of total selenium concentrations in water caollected Fromn vears 2004, 2007, and 2008 [DWH Website 2009] was used to estirate selenium concentrations in particul ates and biota [DSkZ data were not available). Fish data collected From Sacramento River at Yeterans Bridge [Foe 2010a) were uzed to caloul ate

geometric mean whole-body largemouth bass and ratios.

* [Feometric mean of selenium concentrations [total or dizzolved was not specified] inowater collected From years 1999-2000 [Sw AP Website 2009] was used to estimate vear 2000 zelenium concentrations in particul ates and biota (DSR2 data were not availlable]; vears 2004-2005 were used For Year 2005 estimates; and vears 2006-

2007 were uzed for Year 2007 estirnates.
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Table M-7. Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (ug/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry Years Regression for Model 5

Selenium

Year 2000 Year 2005 Year 2007
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Concentration Ratio Concentration Whole- Ratio Concentration Whole- Ratio
Whole- body body
DSM2 Particulate Invert. from Model body DSM2 Particulate Invert. from Model Bass® DSM2 Particulate Invert. from Model Bass®
D5M2 Delta Water Location Water from Water Particulate 4 Fish Kg Bass® Model 4 Water from Water Particulate 4 Fish Kg Model 4 | Water from Water Particulate 5 Fish Ky Model 5
First Quarter First Quarter First Quarter
Sacramento River RM 44 0.09 0.44 1.24 149 4997 26 0.57 0.09 0.44 1.24 1.50 4909 15 1.03 0.09 0.73 203 246 8063 18 1.33
Cache Slough Ryer® 0.10 0.45 1.25 151 4481 15 1.01 0.08 0.44 1.24 1.50 4784 1.7 0.87 0.08 0.73 203 246 7929 25 0.97
San Joaquin River Potato Slough 017 0.47 132 159 2786 14 117 0.14 0.46 1.30 1567 3260 1.3 1.20 0.08 0.73 203 246 7883 25 0.99
Franks Tract 0.18 0.48 1.33 161 2525 16 0.98 0.15 0.46 1.30 1567 3181 11 1.37 0.08 0.73 203 246 7802 3.0 0.82
Big Break 0.13 0.46 128 155 3630 16 1.00 0.1 0.45 1.26 153 4082 1.0 1.50 0.08 0.73 203 246 7926 28 0.87
Middle River Bullfrog 0.31 0.50 1.40 169 1621 MA MA 0.46 0.52 1.46 1.76 1130 1.9 0.9 0.20 0.71 2.00 242 3616 21 1.14
Old River near Paradise Cut® 0.73 0.55 1.53 1.85 745 MA MA 0.78 0.55 1.54 1.86 700 24 0.8 0.56 0.70 1.96 237 1247 A, A
Knights Landing® 0.23 0.49 1.36 164 2111 MA MA 0.23 0.49 1.36 1.64 21N 22 0.7 0.23 0.71 1.99 241 3098 A A
Vernalis® 0.83 0.55 1.55 1.87 6B5 1.7 1.10 0.85 0.55 1.55 1.87 651 1.9 0.99 0.58 0.70 1.96 237 1206 24 0.99
Second Quarter Second Quarter Second Quarter
Sacramento River RM 44 0.09 0.44 1.24 150 4914 26 0.57 0.09 0.44 1.24 1.50 4910 1.5 1.03 0.09 0.73 203 246 8061 1.8 1.33
Cache Slough Ryer® 0.1 0.45 1.27 183 4007 1.5 1.03 0.10 0.45 1.25 1.81 4596 1.7 0.87 0.10 0.72 203 245 7061 24 0.96
San Joaquin River Potato Slough 0.24 0.49 1.36 1656 2041 14 1.22 0.36 0.51 1.42 1.72 1399 1.3 132 0.13 0.72 202 244 5343 25 0.98
Franks Tract 0.27 0.49 1.38 167 1826 1.6 1.02 0.4 0.52 1.46 177 1077 11 155 0.14 0.72 202 244 5204 3.0 0.82
Big Break 0.20 0.48 1.34 162 2441 16 1.04 0.30 0.50 1.39 1.69 1683 1.0 1.65 0.12 0.72 202 245 6220 28 0.86
Middle River Bullfrog 0.61 0.54 1.50 1.81 876 MA MA 0.75 0.55 153 1.85 732 19 1.0 0.29 0.71 1.99 240 2424 21 1.1
Old River near Paradise Cut® 0.68 0.54 1.51 1.83 801 MA MA 0.84 0.55 1.55 1.87 658 24 0.3 0.43 0.70 1.97 238 1617 MA MA
Knights Landing® 0.23 0.49 1.36 164 2111 MA MA 0.23 0.459 1.36 1.64 2111 22 07 0.23 0.71 1.99 241 3098 MA A
Vemnalis® 0.3 0.55 1.55 1.87 6B5 1.7 1.10 0.85 0.55 1.55 1.87 651 1.9 0.99 0.58 0.70 1.96 237 1206 24 0.99
Third Quarter Third Quarter Third Quarter
Sacramento River RIM 44 0.09 0.44 1.24 1.50 4910 28 0.57 0.09 0.44 1.24 1.50 4910 1.5 1.03 0.09 0.73 203 246 5064 1.8 1.33
Cache Slough Ryer® 0.1 0.45 1.26 153 4135 1.5 1.02 0.09 0.44 1.24 1.50 4885 1.7 0.87 0.10 0.72 203 245 6930 25 0.98
San Joaquin River Potato Slough 0.10 0.44 1.25 151 4637 1.4 1.11 0.10 0.45 1.25 1.81 4584 1.3 1.15 0.10 0.72 203 246 7510 25 0.99
Franks Tract 0.10 0.45 1.25 151 4499 1.6 0.92 0.1 0.45 1.26 1.52 4274 1.1 1.33 0.10 0.72 203 245 7276 3.0 0.82
Big Break 0.10 0.45 1.25 152 4356 1.6 0.98 0.10 0.45 1.26 152 4304 1.0 1.49 0.10 0.72 203 245 T3 28 0.87
Middle River Bullfrog 0.20 0.48 1.34 163 2350 MA MA 0.30 0.50 1.39 1.69 1677 19 0.9 012 0.72 202 245 6235 21 115
Old River near Paradise Cut® 0.75 0.55 153 1.85 725 MA MA 0.80 0.55 1.54 1.86 68T 24 0.8 0.53 0.70 1.96 237 137 MA MA
Knights Landing® 0.23 0.49 1.36 164 2111 MA MA 0.23 0.49 1.36 1.64 2111 22 07 0.23 0.71 1.99 241 3098 MA MA
Vernalis® 0.83 0.55 1.55 1.87 665 1.7 1.10 0.85 0.55 1.85 1.87 651 1.9 0.99 0.53 0.70 1.96 237 1206 24 0.99
e
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Table M-7 (continued). Selenium Bioaccumulation from Water (ug/L) to Particulates and Fish (ug/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry Years Regression for Model 5

Year 2000 Year 2005 Year 2007
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Concentration Ratio Concentration Whole- Ratio Concentration Whole- Ratio
Whole- body body
DSM2 Particulate Invert. from Model body DSM2 Particulate Invert. from Model Bass® DSM2 Particulate Invert. from Model Bass®
DSM2 Delta Water Location Water from Water Particulate 4 Fish Ky Bass® Model 4 Water from Water Particulate 4 Fish Ky Model 4 | Water from Water Particulate 5 Fish Ky Model 5
Fourth Quarter Fourth Quarter Fourth Quarter
Sacramento River RM 44 0.09 0.44 1.24 150 4911 26 0.57 0.09 0.44 1.24 1.50 4909 1.5 1.03 0.09 0.73 203 246 5064 1.8 1.33
Cache Slough Ryer® 0.10 0.45 1.25 152 4383 15 1.02 0.08 0.44 1.24 1.50 4820 1.7 0.87 0.10 0.72 203 245 7209 25 0.96
San Joaquin River Potato Slough 0.08 0.44 124 150 4723 14 1.11 0.08 0.44 1.24 1.50 4862 1.3 1.15 0.08 0.73 203 246 7682 25 0.99
Franks Tract 0.10 0.44 1.24 151 4660 1.6 0.9 0.09 0.44 1.24 1.50 4843 11 1.31 0.10 0.73 203 246 7564 3.0 0.82
Big Break 0.10 0.45 1.25 151 4593 1.6 0.97 0.09 0.44 1.24 1.50 4804 1.0 1.47 0.10 0.72 203 246 7336 28 0.87
Middle River Bullfrog 0.30 0.50 1.40 1.69 1669 MA MA 0.24 0.49 1.37 1.65 2020 1.9 0.9 017 0.72 2.0 243 4260 21 1.14
Old River near Paradise Cut® 0.81 0.55 1.54 1.87 678 MA MA 0.72 0.54 1.52 1.84 759 24 0.8 0.57 0.70 1.96 237 1229 A A
Knights Landing® 0.23 0.49 1.36 164 2111 MA MA 0.23 0.49 1.36 1.64 2111 22 0.7 0.23 0.71 1.99 241 3095 A, A
Vernalis® 0.83 0.55 155 187 665 1.7 1.10 0.85 0.55 1.55 1.87 651 19 0.99 0.58 0.70 1.96 237 1206 24 0.99

Motes:

Equations Fromn Presser and Luonna [200a, 20006] were uzed to caloulate zelenium concentrations for fizh, Models 4 and B uzed the average selenium trophic transfer Factors to aguatic inzects [2.8] and fish (1.7 For all trophic levels].
Model 4 = Maodel 2 [TL-4 Fish Eating TL-3 Fish] with K., estirnated uzing normaliwet vears regression [log K, = 2.75-0.90[logDSk2]]
Mdodel & = kodel 2 [TL-4 Fizh Eating TL-3 Fish) with K, estimated using dry vears [2007] regression [log kK, = 2 84-1.02(lagDSk42]]
Ireeert, = invertebrate

.4 = particulate concentrationfwater concentration ratio

po'g. dw = micrograms per gram, dry weight

k& = ot available; bazs not collected here

R4 = river mile

TL = trophic level

* Geametric rean calculated fram whole-bodw largemouth bass data presented in Foe [2010a).

¥ Fish data collected at Rio Wista [Foe 2010a) were used to calculate geometric mean whole-body largermouth bass and ratios.

* Fizh data collected at Qld Fiver near Tracy [Foe 2000a] were used to calculate geornetric mean whole-body largemouth bazs and ratios.

4 Geornetric mean of total seleniurm concentrations in water collected from years 2004, 2007, and 2008 [D'WH Website 2009] was used to estimate selenium concentrations in particul ates and biota [DSM2 data were not available). Fish data collected frorm Sacrarmento Biver at Veterans Bridge [Foe 2010a) were used to calculate

geornetric mean whole-body largernouth bazs and ratios.

* Feornetric mean of zelenium concentrations [total or dizzolved was not zpecified] inwater collected From vears 1999-2000 [SwAkP Website 2009] wasz used to estimate Year 2000 zeleniunn concentrations in particul ates and biota (DSR2 data were not available]; vears 2004-2005 were used For vear 2005 estirnates; and vears 2006-

2007 were uzed for Year 2007 estirnates.
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Table M-8. Selenium Bioaccumulation from Water (ug/L) to Particulates, Whole-body Fish (ug/g, dw), and Bird Eggs (ug/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry Years

Regression for Model 5

Year 2000 Year 2005 Year 2007
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Concentration Whole. Ratio Bird Eggs Concentration Whole- Ratio Bird Eggs Concentration Whole- Ratio Bird Eggs
DSM2 Particulate  Invert. from Model body From DSM2 Particulate Invert. from Model body From DSM2 Particulate Invert. from Model body From
DSM2 Delta Water Location Water from Water Particulate 4 Fish Ky Bass® Model 4 Invert. From Fish| Water from Water Particulate 4 Fish Ky Bass® Model 4 Invert. From Fish| Water from Water Particulate 5 Fish Ky Bass® Model 5 Invert. From Fish

First Quarter First Quarter First Quarter
Sacramento River RM 44 0.09 0.44 1.24 149 4997 26 0.57 222 2.69 0.09 0.44 1.24 1.50 4909 15 1.03 223 270 0.09 0.73 2.03 246  BO63 1.8 1.33 3.66 4.43
Cache Slough Ryer® 0.10 0.45 1.25 151 4481 1.5 1.01 225 272 0.09 0.44 1.24 1.50 4784 1.7 0.87 223 270 0.09 0.73 2.03 246 7929 25 0.97 3.66 4.43
San Joaquin River Potato Slough 017 047 1.32 1589 2786 14 117 237 2.87 0.14 0.46 1.30 1.57 3260 1.3 1.20 233 2.82 0.09 0.73 2.03 246 7883 25 0.99 3.66 4.43
Franks Tract 0.19 0.48 1.33 161 2525 1.6 0.98 240 2.90 0.15 0.46 1.30 1.57 3181 1.1 1.37 234 2.83 0.09 0.73 2.03 246 7802 30 0.82 3.66 4.42
Big Break 013 0.46 1.28 155 3630 1.6 1.00 2.30 279 011 0.45 1.26 1.53 4082 1.0 1.50 227 275 0.09 0.73 2.03 246 7926 23 0.87 3.66 4.43
Middle River Bullfrog 0.31 0.50 1.40 169 1621 NA NA 252 3.05 0.46 0.52 1.46 1.76 1130 1.9 0.9 2.62 317 0.20 0.71 2.00 242 3616 21 1.14 3.60 4.36
Old River near Paradise Cut® 0.73 0.55 153 1.85 745 NA, NA 275 332 0.78 0.55 1.54 1.86 700 24 0.8 277 335 0.56 0.70 1.96 237 1247 MNA NA 3.83 4.27
Knights Landing® 0.23 0.49 1.36 164 2111 NA NA 245 2.96 0.23 0.49 1.36 1.64 211 22 07 2.45 2.96 0.23 0.7 1.99 24 3098 MNA MNA 3.59 4.34
Vernalis® 0.83 0.55 1.85 1.87 665 1.7 1.10 278 337 0.85 0.55 1.55 1.87 651 1.9 0.99 2.79 337 0.58 0.70 1.96 237 1206 24 0.99 3.53 4.27

Second Quarter Second Quarter Second Quarter

Sacramento River RM 44 0.09 0.44 1.24 150 4914 26 0.57 223 270 0.09 0.44 1.24 1.50 4910 15 1.03 223 270 0.09 0.73 2.03 246  B061 1.8 133 3.66 4.43
Cache Slough Ryer® 0.1 0.45 1.27 153 4007 1.5 1.03 2.28 276 0.10 0.45 1.25 1.51 4596 1.7 0.87 224 272 0.10 0.72 2.03 245 7061 25 0.96 3.65 4.42
San Joaquin River Potato Slough 0.24 0.49 1.36 165 2041 14 122 2.46 2.97 0.36 0.51 1.42 1.72 1399 1.3 1.32 2.56 310 013 0.72 2.02 244 5343 25 0.98 3.63 4.39
Franks Tract 0.27 0.49 1.38 167 1826 1.6 1.02 249 301 0.49 0.52 1.46 1.77 1077 1.1 1.55 2.64 319 0.14 0.72 2.02 244 5204 30 0.82 3.63 4.39
Big Break 0.20 0.48 1.34 162 2441 1.6 1.04 241 27 0.30 0.50 1.39 1.69 1683 1.0 1.65 2.51 3.04 0.12 0.72 2.02 245 6220 238 0.86 3.64 4.40
Middle River Bullfrog 0.61 0.54 1.50 1.81 876 NA NA 270 3.26 0.75 0.55 1.53 1.85 732 1.9 1.0 2.75 3.33 0.29 0.7 1.99 240 2424 21 11 3.57 4.32
Old River near Paradise Cut® 0.68 0.54 1.51 1.83 801 NA NA 273 3.30 0.84 0.55 1.55 1.87 658 24 0.8 2.79 3.37 043 0.70 1.97 2.38 1617 MNA MNA 3.55 4.29
Knights Landing® 0.23 0.49 1.36 164 2111 NA NA 245 2.96 0.23 0.49 1.36 1.64 2111 22 07 245 2.96 0.23 0.7 1.99 2.4 3098 MNA MNA 3.59 4.34
Vernalis® 0.83 0.55 1.55 1.87 665 1.7 1.10 278 337 0.85 0.55 1.55 1.87 651 1.9 0.99 279 3.37 0.58 0.70 1.96 237 1206 24 0.99 3.53 4.27

Third Quarter Third Quarter Third Quarter
Sacramento River RM 44 0.09 0.44 1.24 150 4910 26 0.57 223 270 0.09 0.44 1.24 1.50 4910 15 1.03 223 270 0.09 0.73 2.03 246  BO64 18 133 3.66 4.43
Cache Slough Ryer® 011 0.45 1.26 153 4135 1.5 1.02 227 275 0.09 0.44 1.24 1.50 4885 1.7 0.87 223 270 0.10 0.72 2.03 245 6980 25 0.96 3.65 441
San Joaquin River Potato Slough 0.10 0.44 1.25 181 4637 1.4 11 2.24 21M 0.10 0.45 1.25 1.51 4584 1.3 1.15 2.24 2.72 0.10 0.72 2.03 246 7510 25 0.99 3.65 4.42
Franks Tract 0.10 0.45 125 151 4499 1.6 0.92 2.25 272 01 0.45 1.26 1.52 4274 11 1.33 2.26 2.74 0.10 0.72 203 245 7276 3.0 0.82 3.65 4.42
Big Break 0.10 0.45 1.25 152 4356 1.6 0.98 2.26 273 0.10 0.45 1.26 1.52 4304 1.0 1.49 2.26 2.74 0.10 0.72 2.03 245 713 238 0.87 3.65 4.42
Middle River Bullfrog 0.20 0.48 1.34 163 2350 NA NA 242 293 0.30 0.50 1.39 1.69 1677 1.9 0.9 2.51 3.04 012 0.72 2.02 245 6235 21 1.15 3.64 4.40
Old River near Paradise Cut® 0.75 0.55 1.53 1.85 725 MNA NA 2.76 3.33 0.80 0.55 1.54 1.86 687 24 0.8 277 3.35 0.53 0.70 1.96 237 1317 MNA MNA 3.53 4.27
Knights Landing® 0.23 049 1.36 164 2111 MNA NA 245 2.96 0.23 0.49 1.36 1.64 211 22 07 245 2.96 0.23 0.71 1.99 241 3098 MNA MNA 3.59 4.34
Vernalis® 0.83 0.55 1.55 1.87 665 1.7 1.10 278 337 0.85 0.55 1.55 1.87 651 1.9 0.99 279 3.37 0.58 0.70 1.96 237 1206 24 0.99 3.53 4.27
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Table M-8 (continued). Selenium Bioaccumulation from Water (ug/L) to Particulates, Whole-body Fish (ug/g, dw), and Bird Eggs (ug/g, dw) Using Model 2 with Estimated Kd from Normal/Wet Years Regression for Model 4 and Dry
Years Regression for Model 5

Year 2000 Year 2005 Year 2007
Fish-to-Bass Fish-to-Bass Fish-to-Bass
Concentration Whole- Ratio Bird Eggs Concentration Whole- Ratio Bird Eggs Concentration Whole- Ratio Bird Eggs
DSM2 Particulate Invert. from Model body From DSM2 Particulate  Invert. from Model body From DSM2 Particulate  Invert. from Model body From
DSM2 Delta Water Location Water from Water Particulate 4 Fish Ka Bass® Model 4 Invert. From Fish| Water from Water Particulate 4 Fish Ka Bass® Model 4 Invert. From Fish| Water from Water Particulate 5 Fish Ky Bass® Model 5 Invert. From Fish
Fourth Quarter Fourth Quarter Fourth Quarter
Sacramento River RM 44 0.09 0.44 1.24 1.50 4911 26 0.57 2.23 270 0.09 0.44 1.24 1.50 4909 15 1.03 2.23 2.70 0.09 0.73 2.03 246 8064 18 1.33 3.66 443
Cache Slough Ryerb 0.10 0.45 1.25 1.52 4383 15 1.02 2.26 273 0.09 0.44 1.24 1.50 4820 1.7 0.87 2.23 2.70 0.10 072 2.03 245 7209 25 0.96 3.65 442
San Joaguin River Potato Slough 0.09 0.44 1.24 1.50 4723 14 11 2.4 2 0.09 0.44 1.24 1.50 4862 1.3 115 2.23 2.70 0.09 0.73 2.03 246 7682 25 0.99 3.66 442
Franks Tract 0.10 0.44 1.24 1.51 4660 1.6 09 2.4 2 0.09 0.44 1.24 1.50 4843 1.1 1.3 2.23 2.70 0.10 0.73 2.03 246 7564 3.0 0.82 3.65 442
Big Break 0.10 0.45 1.25 1.51 4593 1.6 0.97 2.4 272 0.09 0.44 1.24 1.50 4304 1.0 147 2.23 2.70 0.10 072 2.03 246 7386 28 0.87 3.65 442
Middle River Bullfrog 0.30 0.50 1.40 1.69 1669 MNA MNA 2.3 3.04 0.24 0.49 1.37 1.65 2020 19 0.9 246 2.98 07 072 2. 243 4260 21 1.14 3.61 4.37
Old River near Paradise Cut® 0.81 0.55 154 187 678 MNA MNA 278 336 02 0.54 1452 184 759 24 08 274 332 057 070 1.96 2.37 1229 MA MNA 3.53 427
Knights Landing® 0.23 0.43 1.36 1.64 2111 MNA MNA 245 296 023 0.49 1.36 1.64 21M 22 07 245 2.96 023 0 1.99 241 3098 MA MNA 3.59 434
Vemalis® 0.83 0.55 155 187 665 1.7 1.10 278 337 0.85 0.55 1.55 187 651 19 0.99 278 337 0.58 070 1.96 2.37 1206 24 0.99 3.53 427
MNotes:
E quations from Presser and Luorna (2010a, 2010b) were used to calculate selenium concentrations for fish, Models 4 and 5 used the average selenium trophic transfer factors to agquatic insects [2.8], fish (1.1 for all trophic levels] and bird eggs [1.8).
Model 4 = bModel 2 [TL-4 Fish Eating TL-3 Fizh] with K, estimnated using normaliwet vears regression [log K, = 2.75-0.90[logDSk42])
Fodel 5 = Model 2 [ TL-4 Fish Eating TL-3 Fish)] with K, estirnated using dry vears [2007) regression [log K, = 2.84-102(1ogDSk42))
Irwert. = invertebrate
k.4 = particulate concentrationiwater concentration ratio
wa'g, dw = micrograms per gram, dry weight
MA = naot available; bass not collected bere
Rt = river rile
TL = trophic level
* Geometric mean calculated from whole-body largermouth bass data presented in Foe [2010a).
b Fish data collected at Fio Yista [Fos 20104) were used to calculate geornetric rean whole-body largernouth bass and ratios.
*Fish data collected at Old River near Tracw [Foe 2010a) were used to calculate geometric mean whiole-body |argermouth bass and ratios.
4 Geornetric mean of total seleniurn concentrations in water collected From vears 2004, 2007, and 2008 [D'WH Website 2009) was used to estimate seleniurn concentrations in particul ates and biota [DSM2 data were not available). Fish data collected fror Sacramento River at Veterans Bridge [Foe 2010a] were used to caloulate geometric mean whol e-body largernouth bass and ratios.
* Geometric mean of selenium concentrations [total or dissolved was not specified] in water collected from vears 1933-2000 [SWaMP Website 2003] was uzed to estimnate Year 2000 zelenium concentrations in particulates and biota [DSM2 data were not available]: vears 2004-2005 were used for Year 2003 estimates; and vears 2006-2007 were used for ear 2007 estimates.
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Table M-9a. Modeled Selenium Concentrations in Water for Existing Conditions and All Alternatives (Except 4)

Source

Location

Period *

Period Average Concentration (pg/L)

Existing No Action Alternative | Alternative | Alternative | Alternative | Alternative | Alternative | Alternative | Alternative
Conditions Alternative 1 2 3 5 6 7 8 9
Mokelumne River (SF) ALL 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
5 at Staten Island DROUGHT 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
'5 San Joaquin River at ALL 0.41 0.38 0.38 0.40 0.38 0.39 0.40 0.38 0.39 0.16
c Buckley Cove DROUGHT 0.39 0.34 0.35 0.39 0.35 0.37 0.38 0.35 0.37 0.11
c_s ALL 0.14 0.14 0.16 0.17 0.15 0.15 0.23 0.21 0.21 0.29
= Franks Tract
) DROUGHT 0.10 0.10 0.10 0.11 0.10 0.11 0.16 0.15 0.15 0.23
a Old River at Rock ALL 0.16 0.16 0.17 0.20 0.16 0.17 0.33 0.29 0.30 0.37
Slough DROUGHT 0.10 0.11 0.11 0.13 0.11 0.11 0.27 0.24 0.25 0.33
E Sacramento River at ALL 0.10 0.10 0.11 0.11 0.11 0.11 0.13 0.12 0.12 0.11
8 Emmaton DROUGHT 0.09 0.09 0.10 0.10 0.10 0.10 0.11 0.10 0.10 0.11
c San Joaquin River at ALL 0.12 0.12 0.13 0.14 0.13 0.13 0.17 0.15 0.15 0.16
gj Antioch DROUGHT 0.10 0.10 0.10 0.10 0.10 0.10 0.12 0.12 0.12 0.13
a Sacramento River at ALL 0.11 0.11 0.12 0.12 0.12 0.11 0.14 0.13 0.13 0.13
= Mallard Island DROUGHT 0.10 0.10 0.10 0.10 0.10 0.10 0.11 0.11 0.11 0.11
- North Bay Aqueduct at ALL 0.10 0.10 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
ol @ Barker Slough Pumping
o o Plant DROUGHT 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
0T
§ 5 Contra Costa Pumping ALL 0.14 0.14 0.16 0.18 0.15 0.16 0.33 0.28 0.29 0.35
a2 Plant #1 DROUGHT 0.11 0.11 0.11 0.13 0.11 0.11 0.28 0.25 0.25 0.32
=g . ALL 0.21 0.21 0.15 0.15 0.17 0.19 0.09 0.12 0.13 0.16
=X £ Banks Pumping Plant
o] 5 DROUGHT 0.15 0.15 0.15 0.15 0.15 0.15 0.09 0.10 0.11 0.11
= Q—, . ALL 0.28 0.29 0.22 0.19 0.24 0.25 0.09 0.13 0.13 0.17
Jones Pumping Plant
DROUGHT 0.24 0.26 0.23 0.20 0.23 0.23 0.09 0.11 0.11 0.11

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)

Notes:

ug/L - microgram per liter
SF - south fork
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Table M-9b. Modeled Selenium Concentrations in Water for Existing Conditions, No Action Alternative and Alternatives 4H1, 4H2, 4H3, 4H4
Period Average Concentration (ug/L)
Source Location Period Existing No Action Alternative | Alternative | Alternative | Alternative
Conditions Alternative 4H1 4H2 4H3 4H4
Mokelumne River (SF) at ALL 0.09 0.09 0.09 0.09 0.09 0.09
= Staten Island DROUGHT 0.09 0.09 0.09 0.09 0.09 0.09
S San Joaquin River at Buckley ALL 0.41 0.38 0.40 0.40 0.40 0.40
c Cove DROUGHT 0.39 0.34 0.39 0.39 0.39 0.39
(_5 ALL 0.14 0.14 0.16 0.17 0.17 0.17
— Franks Tract
) DROUGHT 0.10 0.10 0.11 0.11 0.11 0.12
a . ALL 0.16 0.16 0.18 0.19 0.19 0.20
Old River at Rock Slough
DROUGHT 0.10 0.11 0.12 0.12 0.13 0.13
o . ALL 0.10 0.10 0.11 0.11 0.11 0.11
= Sacramento River at Emmaton
8 DROUGHT 0.09 0.09 0.10 0.10 0.10 0.10
c R . ALL 0.12 0.12 0.14 0.14 0.14 0.14
= San Joaquin River at Antioch
o DROUGHT 0.10 0.10 0.10 0.10 0.10 0.10
3 Sacramento River at Mallard ALL 0.11 0.11 0.12 0.12 0.12 0.12
= Island DROUGHT 0.10 0.10 0.10 0.10 0.10 0.10
w @ North Bay Aqueduct at Barker ALL 0.10 0.10 011 011 011 011
S5 Slough Pumping Plant DROUGHT 0.09 0.10 0.10 0.10 0.10 0.10
? E Contra Costa Pumping Plant ALL 0.14 0.14 0.17 0.17 0.18 0.19
2m #1 DROUGHT 0.11 0.11 0.12 0.12 0.13 0.13
a2 _ ALL 0.21 0.21 0.16 0.16 0.16 0.16
R Banks Pumping Plant
o g DROUGHT 0.15 0.15 0.15 0.14 0.15 0.14
T 5 . ALL 0.28 0.29 0.21 0.20 0.21 0.20
= o Jones Pumping Plant
~ DROUGHT 0.24 0.26 0.21 0.20 0.21 0.20

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)
ug/L - microgram per liter
SF - south fork
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Table M-10. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions and No Action Alternative

Estimated Concentrations of Selenium (mg/kg, dw®)
Bird Eggs Bird Eggs
Source Location Period ? Whole-body Fish (Invertebrate (Fish Diet) Fish Fillets (ww)
Diet)
EX NAA EX NAA EX NAA EX NAA
Mokelumne River (South All 1.82 1.82 2.70 2.70 3.27 3.27 0.60 0.60
Fork) at Staten Island Drought | 2.46 2.46 3.66 3.66 4.42 4.42 0.86 0.86
2 San Joaquin River at All 1.90 1.89 2.82 2.82 3.42 3.41 0.64 0.63
g Buckley Cove Drought || 2.39 2.40 3.55 3.56 4.30 431 0.83 0.83
p All 1.84 1.84 2.73 2.73 3.31 3.30 0.61 0.61
= Franks Tract
8 Drought | 2.46 2.45 3.65 3.65 4.42 4.42 0.86 0.86
All 1.84 1.84 2.74 2.74 3.32 3.32 0.62 0.61
Old River at Rock Slough
Drought | 2.45 2.45 3.65 3.64 4.41 4.41 0.86 0.86
© Sacramento River at All 1.82 1.82 2.71 2.71 3.28 3.28 0.61 0.61
S SLLE Drought || 2.46 2.46 3.66 3.66 4.42 4.42 0.86 0.86
g _ All 1.83 1.83 2.72 2.72 3.29 3.29 0.61 0.61
= SJR at Antioch
I Drought | 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86
(%]
g Sacramento River at Mallard All 1.82 1.83 2.71 2.71 3.28 3.29 0.61 0.61
Island Drought || 2.46 2.46 3.65 3.65 4.42 4.42 0.86 0.86
=% Barker Slough Pumping
§ Plant Drought | 2.46 2.46 3.66 3.65 4.42 4.42 0.86 0.86
a
o ® Contra Costa Pumping Plant All 1.84 1.84 2.73 2.74 3.31 3.31 0.61 0.61
S8 #1 Drought || 2.45 2.45 3.65 3.64 4.41 4.41 0.86 0.85
n
iy All 1.86 1.86 2.77 2.77 3.35 3.35 0.62 0.62
> Banks Pumping Plant
a Drought | 2.43 2.43 3.62 3.62 4.38 4.38 0.85 0.85
_§ All 1.88 1.88 2.79 2.80 3.38 3.38 0.63 0.63
o] Jones Pumping Plant
= Drought | 2.41 2.41 3.59 3.58 4.34 4.34 0.84 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)
b Dry weight, except as noted for fish fillets
dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

NAA - No Action Alternative Late Long Term

ww - wet weight
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Table M-11. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 1

Estimated Concentrations of Selenium (mg/kg, dwb)

Source Location Period ? ) ) ) ) ) ) ) )
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 1 EX NAA Alt. 1 EX NAA Alt. 1 EX NAA Alt. 1
Mokelumne River (South All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
k= San Joaquin River at All 1.90 1.89 1.89 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.63
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.56 4.30 431 4.31 0.83 0.83 0.83
p Al 1.84 1.84 1.84 2.73 2.73 2.74 3.31 3.30 3.32 0.61 0.61 0.61
= Franks Tract
g Drought || 2.46 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
Old River at Rock All 1.84 1.84 1.85 2.74 2.74 2.75 3.32 3.32 3.33 0.62 0.61 0.62
Slough Drought | 2.45 2.45 2.45 3.65 3.64 3.65 4.41 4.41 4.41 0.86 0.86 0.86
o Sacramento River at Al 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
T Emmaton Drought || 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86
a
p _ All 1.83 1.83 1.83 2.72 2.72 2.73 3.29 3.29 3.30 0.61 0.61 0.61
= SJR at Antioch
5 Drought || 2.46 2.46 2.46 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
g Sacramento River at All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
North Bay Aqueduct at All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.46 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
g 2 Contra Costa Pumping All 1.84 1.84 1.85 2.73 2.74 2.75 3.31 331 3.32 0.61 0.61 0.62
o5 Plant #1 Drought || 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.85 0.86
>
a2 Al 1.86 1.86 1.84 2.77 2.77 2.74 3.35 3.35 3.32 0.62 0.62 0.61
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.44 3.62 3.62 3.62 438 438 4.38 0.85 0.85 0.85
=7 Al 1.88 1.88 1.86 2.79 2.80 2.77 3.38 3.38 3.35 0.63 0.63 0.62
~ Jones Pumping Plant
Drought || 2.41 2.41 2.41 3.59 3.58 3.59 434 434 434 0.84 0.84 0.84

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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight
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Table M-12. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 2

Estimated Concentrations of Selenium (mg/kg, dwb)

Source Location Period ? ) ) ) ) ) ) ) )
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 2 EX NAA Alt. 2 EX NAA Alt. 2 EX NAA Alt. 2
Mokelumne River (South All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
k= San Joaquin River at All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.55 4.30 431 4.30 0.83 0.83 0.83
p Al 1.84 1.84 1.85 2.73 2.73 2.75 3.31 3.30 3.33 0.61 0.61 0.62
= Franks Tract
g Drought || 2.46 2.45 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.85
Old River at Rock All 1.84 1.84 1.86 2.74 2.74 2.76 3.32 3.32 3.34 0.62 0.61 0.62
Slough Drought | 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.40 0.86 0.86 0.85
o Sacramento River at Al 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61
T Emmaton Drought || 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86
a
p _ All 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 3.31 0.61 0.61 0.61
= SJR at Antioch
5 Drought || 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
g Sacramento River at All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.30 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
North Bay Aqueduct at All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
g 2 Contra Costa Pumping All 1.84 1.84 1.85 2.73 2.74 2.76 3.31 331 3.34 0.61 0.61 0.62
o5 Plant #1 Drought || 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.40 0.86 0.85 0.85
>
a2 Al 1.86 1.86 1.84 2.77 2.77 2.74 3.35 3.35 3.32 0.62 0.62 0.61
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.43 3.62 3.62 3.62 438 438 4.38 0.85 0.85 0.85
=7 Al 1.88 1.88 1.86 2.79 2.80 2.76 3.38 3.38 3.34 0.63 0.63 0.62
~ Jones Pumping Plant
Drought || 2.41 2.41 2.42 3.59 3.58 3.60 434 434 4.36 0.84 0.84 0.84

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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight
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Table M-13. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 3

Estimated Concentrations of Selenium (mg/kg, dwb)

Source Location Period ? ) ) ) ) ) ) ) )
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 3 EX NAA Alt. 3 EX NAA Alt. 3 EX NAA Alt. 3
Mokelumne River (South All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
k= San Joaquin River at All 1.90 1.89 1.89 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.63
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.56 4.30 431 4.31 0.83 0.83 0.83
p Al 1.84 1.84 1.84 2.73 2.73 2.74 3.31 3.30 3.31 0.61 0.61 0.61
= Franks Tract
g Drought || 2.46 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
Old River at Rock All 1.84 1.84 1.85 2.74 2.74 2.75 3.32 3.32 3.32 0.62 0.61 0.62
Slough Drought | 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.86 0.86
o Sacramento River at Al 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
T Emmaton Drought || 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86
a
p _ All 1.83 1.83 1.83 2.72 2.72 2.73 3.29 3.29 3.30 0.61 0.61 0.61
= SJR at Antioch
5 Drought || 2.46 2.46 2.46 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
0
g Sacramento River at All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
North Bay Aqueduct at All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.46 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
g 2 Contra Costa Pumping All 1.84 1.84 1.84 2.73 2.74 2.74 3.31 331 3.32 0.61 0.61 0.61
olrs Plant #1 Drought || 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.85 0.86
>
a2 Al 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.33 0.62 0.62 0.62
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.43 3.62 3.62 3.62 438 438 4.38 0.85 0.85 0.85
=7 Al 1.88 1.88 1.87 2.79 2.80 2.78 3.38 3.38 3.36 0.63 0.63 0.62
~ Jones Pumping Plant
Drought || 2.41 2.41 2.41 3.59 3.58 3.59 434 434 4.35 0.84 0.84 0.84

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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight

Selenium

Bay Delta Conservation Plan
RDEIR/SDEIS

8M-36

2015
ICF 00139.14



1

[ WY
W NROOONAUTLRWN

[EEN
S

Table M-14a. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 4-H1

Estimated Concentrations of Selenium (mg/kg, dwb)

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 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
k= San Joaquin River at All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.55 4.30 431 4.30 0.83 0.83 0.83
p Al 1.84 1.84 1.85 2.73 2.73 2.75 3.31 3.30 3.32 0.61 0.61 0.62
= Franks Tract
g Drought || 2.46 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86
Old River at Rock All 1.84 1.84 1.85 2.74 2.74 2.76 3.32 3.32 3.33 0.62 0.61 0.62
Slough Drought | 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.40 0.86 0.86 0.85
o Sacramento River at Al 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61
T Emmaton Drought || 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86
a
p _ All 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 3.31 0.61 0.61 0.61
= SJR at Antioch
5 Drought || 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
0
g Sacramento River at All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
North Bay Aqueduct at All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
g 2 Contra Costa Pumping All 1.84 1.84 1.85 2.73 2.74 2.75 3.31 331 3.33 0.61 0.61 0.62
o5 Plant #1 Drought || 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.40 0.86 0.85 0.85
>
a2 Al 1.86 1.86 1.84 2.77 2.77 2.74 3.35 3.35 3.32 0.62 0.62 0.62
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.43 3.62 3.62 3.62 438 438 4.38 0.85 0.85 0.85
=7 Al 1.88 1.88 1.86 2.79 2.80 2.77 3.38 3.38 3.35 0.63 0.63 0.62
~ Jones Pumping Plant
Drought || 2.41 2.41 2.42 3.59 3.58 3.60 434 434 4.35 0.84 0.84 0.84

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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight
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Table M-14b. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 4-H2

Estimated Concentrations of Selenium (mg/kg, dwb)
Source Location Period ? ) ) ) ) ) ) ) )
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 Al 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
2 San Joaquin River at Al 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.42 0.64 0.63 0.64
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.55 4.30 431 4.30 0.83 0.83 0.83
p Al 1.84 1.84 1.85 2.73 2.73 2.75 331 3.30 333 0.61 0.61 0.62
= Franks Tract
o Drought || 2.46 2.45 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.85
Old River at Rock Al 1.84 1.84 1.85 2.74 2.74 2.76 3.32 3.32 3.34 0.62 0.61 0.62
Slough Drought | 2.45 2.45 2.44 3.65 3.64 3.64 4.41 4.41 4.40 0.86 0.86 0.85
o Sacramento River at Al 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61
T Emmaton Drought | 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86
a
p _ Al 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 331 0.61 0.61 0.61
= SJR at Antioch
o) Drought || 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
g Sacramento River at Al 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
North Bay Aqueduct at Al 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
,g = Contra Costa Pumping Al 1.84 1.84 1.85 2.73 2.74 2.75 331 3.31 3.33 0.61 0.61 0.62
olrs Plant #1 Drought || 2.45 2.45 2.44 3.65 3.64 3.64 4.41 4.41 4.40 0.86 0.85 0.85
>
(a4 Al 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.32 0.62 0.62 0.62
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.44 3.62 3.62 3.62 4.38 4.38 4.39 0.85 0.85 0.85
=7 Al 1.88 1.88 1.86 2.79 2.80 2.77 3.38 3.38 3.35 0.63 0.63 0.62
~ Jones Pumping Plant
Drought || 2.41 2.41 2.42 3.59 3.58 3.60 4.34 4.34 4.36 0.84 0.84 0.84
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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight
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Table M-14c. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 4-H3

Estimated Concentrations of Selenium (mg/kg, dwb)
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 Al 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
2 San Joaquin River at Al 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.55 4.30 431 4.30 0.83 0.83 0.83
p Al 1.84 1.84 1.85 2.73 2.73 2.75 331 3.30 333 0.61 0.61 0.62
= Franks Tract
o Drought || 2.46 2.45 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.85
Old River at Rock Al 1.84 1.84 1.86 2.74 2.74 2.76 3.32 3.32 3.34 0.62 0.61 0.62
Slough Drought | 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.40 0.86 0.86 0.85
o Sacramento River at Al 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61
T Emmaton Drought | 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86
a
p _ Al 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 331 0.61 0.61 0.61
= SJR at Antioch
o) Drought || 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
0
g Sacramento River at Al 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
North Bay Aqueduct at Al 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
,g = Contra Costa Pumping Al 1.84 1.84 1.85 2.73 2.74 2.76 331 3.31 3.33 0.61 0.61 0.62
o5 Plant #1 Drought || 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.40 0.86 0.85 0.85
>
(a4 Al 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.32 0.62 0.62 0.62
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.43 3.62 3.62 3.62 4.38 4.38 4.38 0.85 0.85 0.85
=7 Al 1.88 1.88 1.86 2.79 2.80 2.77 3.38 3.38 3.35 0.63 0.63 0.62
~ Jones Pumping Plant
Drought | 2.41 2.41 2.42 3.59 3.58 3.60 4.34 4.34 4.35 0.84 0.84 0.84
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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight

Selenium

Bay Delta Conservation Plan
RDEIR/SDEIS

8M-39

2015
ICF 00139.14



1

[ WY
W NROOONAUTLRWN

Table M-14d. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 4-H4

Estimated Concentrations of Selenium (mg/kg, dwb)
Source Location Period ? ) ) ) ) ) ) ) )
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 4H4 EX NAA Alt. 4H4 EX NAA Alt. 4H4 EX NAA Alt. 4H4
Mokelumne River (South Al 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
2 San Joaquin River at Al 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.42 0.64 0.63 0.64
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.55 4.30 431 4.30 0.83 0.83 0.83
p Al 1.84 1.84 1.85 2.73 2.73 2.75 331 3.30 333 0.61 0.61 0.62
= Franks Tract
o Drought || 2.46 2.45 2.45 3.65 3.65 3.64 4.42 4.42 4.40 0.86 0.86 0.85
Old River at Rock Al 1.84 1.84 1.86 2.74 2.74 2.76 3.32 3.32 3.34 0.62 0.61 0.62
Slough Drought | 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.39 0.86 0.86 0.85
- Sacramento River at Al 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61
T Emmaton Drought | 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86
a
p _ Al 1.83 1.83 1.84 2.72 2.72 2.73 3.29 3.29 331 0.61 0.61 0.61
= SJR at Antioch
o) Drought || 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86
(%]
g Sacramento River at Al 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.30 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
North Bay Aqueduct at Al 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
,g = Contra Costa Pumping Al 1.84 1.84 1.85 2.73 2.74 2.76 331 3.31 3.34 0.61 0.61 0.62
ols Plant #1 Drought || 2.45 2.45 2.44 3.65 3.64 3.63 4.41 4.41 4.39 0.86 0.85 0.85
>
[l Al 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.32 0.62 0.62 0.62
o Banks Pumping Plant
% = Drought || 2.43 2.43 2.44 3.62 3.62 3.62 4.38 4.38 4.39 0.85 0.85 0.85
=7 Al 1.88 1.88 1.86 2.79 2.80 2.76 3.38 3.38 3.34 0.63 0.63 0.62
~ Jones Pumping Plant
Drought | 2.41 2.41 2.42 3.59 3.58 3.60 4.34 4.34 4.36 0.84 0.84 0.84
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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight
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Table M-15. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 5

Estimated Concentrations of Selenium (mg/kg, dwb)

Source Location Period ? ) ) ) ) ) ) ) )
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 5 EX NAA Alt. 5 EX NAA Alt. 5 EX NAA Alt. 5
Mokelumne River (South All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
k= San Joaquin River at All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.56 4.30 431 4.30 0.83 0.83 0.83
p Al 1.84 1.84 1.84 2.73 2.73 2.74 3.31 3.30 3.32 0.61 0.61 0.61
= Franks Tract
g Drought || 2.46 2.45 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86
Old River at Rock All 1.84 1.84 1.85 2.74 2.74 2.75 3.32 3.32 3.33 0.62 0.61 0.62
Slough Drought | 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.86 0.85
o Sacramento River at Al 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
T Emmaton Drought || 2.46 2.46 2.46 3.66 3.66 3.65 4.42 4.42 4.42 0.86 0.86 0.86
a
p _ All 1.83 1.83 1.83 2.72 2.72 2.73 3.29 3.29 3.30 0.61 0.61 0.61
= SJR at Antioch
5 Drought || 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
0
g Sacramento River at All 1.82 1.83 1.83 2.71 2.71 2.72 3.28 3.29 3.29 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
North Bay Aqueduct at All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.46 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
g 2 Contra Costa Pumping All 1.84 1.84 1.84 2.73 2.74 2.74 3.31 331 3.32 0.61 0.61 0.61
olrs Plant #1 Drought || 2.45 2.45 2.45 3.65 3.64 3.64 4.41 4.41 4.41 0.86 0.85 0.85
>
a2 Al 1.86 1.86 1.85 2.77 2.77 2.76 3.35 3.35 3.34 0.62 0.62 0.62
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.43 3.62 3.62 3.62 438 438 4.38 0.85 0.85 0.85
=7 Al 1.88 1.88 1.87 2.79 2.80 2.78 3.38 3.38 3.37 0.63 0.63 0.63
~ Jones Pumping Plant
Drought || 2.41 2.41 2.41 3.59 3.58 3.59 434 434 4.35 0.84 0.84 0.84

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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight
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Table M-16. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 6

Estimated Concentrations of Selenium (mg/kg, dwb)

Source Location Period ? ) ) ) ) ) ) ) )
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 6 EX NAA Alt. 6 EX NAA Alt. 6 EX NAA Alt. 6
Mokelumne River (South All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
k= San Joaquin River at All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.55 4.30 431 4.30 0.83 0.83 0.83
p Al 1.84 1.84 1.87 2.73 2.73 2.77 3.31 3.30 3.36 0.61 0.61 0.62
= Franks Tract
g Drought || 2.46 2.45 2.43 3.65 3.65 3.62 4.42 4.42 4.38 0.86 0.86 0.85
Old River at Rock All 1.84 1.84 1.89 2.74 2.74 2.81 3.32 3.32 3.39 0.62 0.61 0.63
Slough Drought | 2.45 2.45 2.41 3.65 3.64 3.58 4.41 4.41 4.33 0.86 0.86 0.84
o Sacramento River at Al 1.82 1.82 1.83 2.71 2.71 2.73 3.28 3.28 3.30 0.61 0.61 0.61
T Emmaton Drought || 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.41 0.86 0.86 0.86
a
p _ All 1.83 1.83 1.85 2.72 2.72 2.75 3.29 3.29 3.33 0.61 0.61 0.62
= SJR at Antioch
5 Drought || 2.46 2.46 2.44 3.65 3.65 3.64 4.42 4.42 4.40 0.86 0.86 0.85
0
g Sacramento River at All 1.82 1.83 1.84 2.71 2.71 2.73 3.28 3.29 3.31 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.86
North Bay Aqueduct at All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
g 2 Contra Costa Pumping All 1.84 1.84 1.89 2.73 2.74 2.80 3.31 331 3.39 0.61 0.61 0.63
o5 Plant #1 Drought || 2.45 2.45 2.40 3.65 3.64 3.58 4.41 4.41 433 0.86 0.85 0.84
>
a2 Al 1.86 1.86 1.81 2.77 2.77 2.70 3.35 3.35 3.26 0.62 0.62 0.60
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.46 3.62 3.62 3.66 438 438 4.43 0.85 0.85 0.86
=7 Al 1.88 1.88 1.81 2.79 2.80 2.70 3.38 3.38 3.26 0.63 0.63 0.60
~ Jones Pumping Plant
Drought || 2.41 2.41 2.46 3.59 3.58 3.66 434 434 4.43 0.84 0.84 0.86

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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight
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Table M-17. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 7

Estimated Concentrations of Selenium (mg/kg, dwb)

Source Location Period ? ) ) ) ) ) ) ) )
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 7 EX NAA Alt. 7 EX NAA Alt. 7 EX NAA Alt. 7
Mokelumne River (South All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
2 San Joaquin River at All 1.90 1.89 1.89 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.63
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.56 4.30 431 4.31 0.83 0.83 0.83
p Al 1.84 1.84 1.86 2.73 2.73 2.77 3.31 3.30 3.35 0.61 0.61 0.62
= Franks Tract
g Drought || 2.46 2.45 2.43 3.65 3.65 3.62 4.42 4.42 4.38 0.86 0.86 0.85
Old River at Rock All 1.84 1.84 1.88 2.74 2.74 2.80 3.32 3.32 3.38 0.62 0.61 0.63
Slough Drought | 2.45 2.45 2.41 3.65 3.64 3.59 4.41 4.41 4.34 0.86 0.86 0.84
o Sacramento River at Al 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61
T Emmaton Drought || 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.41 0.86 0.86 0.86
a
p _ All 1.83 1.83 1.84 2.72 2.72 2.74 3.29 3.29 3.32 0.61 0.61 0.61
= SJR at Antioch
5 Drought || 2.46 2.46 2.45 3.65 3.65 3.64 4.42 4.42 4.40 0.86 0.86 0.85
0
g Sacramento River at All 1.82 1.83 1.83 2.71 2.71 2.73 3.28 3.29 3.30 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86
North Bay Aqueduct at All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
g 2 Contra Costa Pumping All 1.84 1.84 1.88 2.73 2.74 2.79 3.31 331 3.38 0.61 0.61 0.63
o5 Plant #1 Drought || 2.45 2.45 2.41 3.65 3.64 3.59 4.41 4.41 434 0.86 0.85 0.84
>
a2 Al 1.86 1.86 1.83 2.77 2.77 2.72 3.35 3.35 3.29 0.62 0.62 0.61
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.46 3.62 3.62 3.65 438 438 4.42 0.85 0.85 0.86
=7 Al 1.88 1.88 1.84 2.79 2.80 2.73 3.38 3.38 3.30 0.63 0.63 0.61
~ Jones Pumping Plant
Drought || 2.41 2.41 2.45 3.59 3.58 3.64 434 434 4.41 0.84 0.84 0.85

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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight
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Table M-18. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 8

Estimated Concentrations of Selenium (mg/kg, dwb)

Source Location Period ? ) ) ) ) ) ) ) )
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 8 EX NAA Alt. 8 EX NAA Alt. 8 EX NAA Alt. 8
Mokelumne River (South All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.42 0.86 0.86 0.86
k= San Joaquin River at All 1.90 1.89 1.90 2.82 2.82 2.82 3.42 3.41 3.41 0.64 0.63 0.64
g Buckley Cove Drought || 2.39 2.40 2.39 3.55 3.56 3.56 4.30 431 4.30 0.83 0.83 0.83
p Al 1.84 1.84 1.86 2.73 2.73 2.77 3.31 3.30 3.35 0.61 0.61 0.62
= Franks Tract
g Drought || 2.46 2.45 2.43 3.65 3.65 3.62 4.42 4.42 4.38 0.86 0.86 0.85
Old River at Rock All 1.84 1.84 1.88 2.74 2.74 2.80 3.32 3.32 3.38 0.62 0.61 0.63
Slough Drought | 2.45 2.45 2.41 3.65 3.64 3.59 4.41 4.41 4.34 0.86 0.86 0.84
o Sacramento River at Al 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61
T Emmaton Drought || 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.41 0.86 0.86 0.86
a
p _ All 1.83 1.83 1.84 2.72 2.72 2.74 3.29 3.29 3.32 0.61 0.61 0.61
= SJR at Antioch
5 Drought || 2.46 2.46 2.45 3.65 3.65 3.64 4.42 4.42 4.40 0.86 0.86 0.85
0
g Sacramento River at All 1.82 1.83 1.83 2.71 2.71 2.73 3.28 3.29 3.30 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.65 4.42 4.42 4.41 0.86 0.86 0.86
North Bay Aqueduct at All 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.45 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
g 2 Contra Costa Pumping All 1.84 1.84 1.88 2.73 2.74 2.79 3.31 331 3.38 0.61 0.61 0.63
olrs Plant #1 Drought || 2.45 2.45 2.41 3.65 3.64 3.58 4.41 4.41 4.34 0.86 0.85 0.84
>
a2 Al 1.86 1.86 1.83 2.77 2.77 2.73 3.35 3.35 3.30 0.62 0.62 0.61
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.45 3.62 3.62 3.65 438 438 4.41 0.85 0.85 0.86
=7 Al 1.88 1.88 1.84 2.79 2.80 2.73 3.38 3.38 3.30 0.63 0.63 0.61
~ Jones Pumping Plant
Drought || 2.41 2.41 2.45 3.59 3.58 3.64 434 434 4.41 0.84 0.84 0.86

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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight

Selenium

Bay Delta Conservation Plan
RDEIR/SDEIS

8M-44

2015
ICF 00139.14



1

[ WY
W NROOONAUTLRWN

Table M-19. Summary Table for Annual Average Selenium Concentrations in Biota for Existing Conditions, No Action Alternative, and Alternative 9

Estimated Concentrations of Selenium (mg/kg, dwb)

Source Location Period ? ) ) ) ) ) ) ) )
Whole-body Fish Bird Eggs (Invertebrate Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
EX NAA Alt. 9 EX NAA Alt. 9 EX NAA Alt. 9 EX NAA Alt. 9
Mokelumne River (South All 1.82 1.82 1.82 2.70 2.70 2.70 3.27 3.27 3.27 0.60 0.60 0.60
Fork) at Staten Island Drought || 2.46 2.46 2.46 3.66 3.66 3.66 4.42 4.42 4.43 0.86 0.86 0.86
k= San Joaquin River at All 1.90 1.89 1.85 2.82 2.82 2.75 3.42 3.41 3.32 0.64 0.63 0.62
g Buckley Cove Drought || 2.39 2.40 2.45 3.55 3.56 3.64 4.30 431 4.41 0.83 0.83 0.86
p Al 1.84 1.84 1.88 2.73 2.73 2.79 3.31 3.30 3.38 0.61 0.61 0.63
= Franks Tract
g Drought || 2.46 2.45 2.41 3.65 3.65 3.59 4.42 4.42 4.35 0.86 0.86 0.84
Old River at Rock All 1.84 1.84 1.89 2.74 2.74 2.82 3.32 3.32 3.41 0.62 0.61 0.63
Slough Drought | 2.45 2.45 2.40 3.65 3.64 3.57 4.41 4.41 4.31 0.86 0.86 0.83
o Sacramento River at Al 1.82 1.82 1.83 2.71 2.71 2.72 3.28 3.28 3.29 0.61 0.61 0.61
T Emmaton Drought || 2.46 2.46 2.45 3.66 3.66 3.65 4.42 4.42 4.41 0.86 0.86 0.86
a
p _ All 1.83 1.83 1.85 2.72 2.72 2.75 3.29 3.29 3.32 0.61 0.61 0.62
= SJR at Antioch
5 Drought || 2.46 2.46 2.44 3.65 3.65 3.63 4.42 4.42 4.39 0.86 0.86 0.85
0
g Sacramento River at All 1.82 1.83 1.83 2.71 2.71 2.73 3.28 3.29 3.30 0.61 0.61 0.61
Mallard Island Drought | 2.46 2.46 2.45 3.65 3.65 3.64 4.42 4.42 4.41 0.86 0.86 0.85
North Bay Aqueduct at All 1.82 1.82 1.82 2.71 2.71 2.71 3.28 3.28 3.28 0.61 0.61 0.61
" ’g Barker Slough PP Drought || 2.46 2.46 2.46 3.66 3.65 3.65 4.42 4.42 4.42 0.86 0.86 0.86
c
o
g 2 Contra Costa Pumping All 1.84 1.84 1.89 2.73 2.74 2.81 3.31 331 3.40 0.61 0.61 0.63
ols Plant #1 Drought || 2.45 2.45 2.40 3.65 3.64 3.57 4.41 4.41 4.32 0.86 0.85 0.83
>
a2 Al 1.86 1.86 1.85 2.77 2.77 2.75 3.35 3.35 3.32 0.62 0.62 0.62
P Banks Pumping Plant
% = Drought || 2.43 2.43 2.45 3.62 3.62 3.64 438 438 4.41 0.85 0.85 0.85
=7 Al 1.88 1.88 1.85 2.79 2.80 2.75 3.38 3.38 3.33 0.63 0.63 0.62
~ Jones Pumping Plant
Drought || 2.41 2.41 2.45 3.59 3.58 3.64 434 434 4.41 0.84 0.84 0.85

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
g/ear 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 - No Action Alternative Late Long Term
ww - wet weight
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Table M-20. Summary Table for Selenium Concentrations in Biota and Comparisons to Benchmarks for Existing Conditions and No Action Alternative

Selenium

Estimated Concentrations of Selenium (mg/kg, dw®") Exceedance Quotients®
. Whole-body Fish Bird Eggs (Invert Diet) Bird Eggs (Fish Diet) Fish Fillets (ww)
Source Location Period ® . Bird Eggs Bird Eggs -
Whole-body Fish Invert Diet Fish Diet Fish Fillets {ww) Advisory Tissue
(Invert Diet) (Fish Diet) Level of Concern® | Toxicity Level® | Level of Concern’ | Toxicity Level® | Level of Concern’ | Toxicity Level® Level’
EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA
Mokelumne River (South Faork) All 182 182 270 270 327 327 0.60 0.60 045 0.45 022 022 044 0.45 027 027 054 054 0.33 0.33 024 024
L at Staten Island Drought [ 2.46 2.46 3.66 3.66 4.42 442 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34
'E San Joaquin River at Buckley All 1.90 1.89 2.82 2.82 342 3 0.64 0.63 0.47 0.47 0.23 0.23 0.47 0.47 0.28 0.28 0.57 0.57 0.34 0.34 0.25 0.25
t Cove Drought [ 2.39 240 3.55 3.56 4.30 4.3 0.83 0.83 0.60 0.60 0.29 0.30 0.59 0.59 0.36 0.36 0.72 0.72 043 043 0.33 0.33
© Franks Tract All 184 184 273 273 3 3.30 0.61 0.61 0.46 0.46 023 023 0.46 0.46 027 027 055 0.55 0.33 0.33 024 024
prar)
g Drought [ 2.46 245 365 365 442 442 0.86 0.86 0.61 0.61 0.30 0.30 061 0.61 0.37 0.37 0.74 074 0.44 0.44 034 034
. All 1.84 184 274 274 332 332 0.62 0.61 0.46 0.46 023 023 0.46 0.46 027 027 055 0.55 0.33 0.33 025 0.25
Old River at Rock Slough
Drought [ 2.45 2.45 3.65 3.64 4.41 4.41 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.36 0.36 0.74 0.73 0.44 0.44 0.34 0.34
© , All 182 182 271 271 328 328 0.61 0.61 0.46 0.46 022 022 0.45 0.45 027 027 055 0.55 0.33 0.33 024 024
= Sacramento River at Emmaton
3 Drought [ 2.46 2.46 366 3.66 442 442 0.86 0.86 0.61 0.61 0.30 0.30 061 0.61 0.37 0.37 0.74 074 0.44 0.44 034 034
= SUR at Antioch All 1.83 1.83 272 272 3.29 3.29 0.61 0.61 0.46 0.46 0.23 0.23 0.45 0.45 0.27 0.27 0.55 0.55 0.33 0.33 0.24 0.24
E Drought [ 2.46 2.46 3.65 3.65 4.42 442 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34
o Sacramento River at Mallard All 182 1.83 21 21 3.28 3.29 0.61 0.61 0.46 0.46 023 023 044 044 027 027 0.55 0.55 0.33 0.33 0.24 0.24
; Island Drought [ 2.46 2.46 3.65 3.65 4.42 442 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34
w @ Morth Bay Aqueduct at Barker All 1.82 1.82 2.71 271 3.28 3.28 0.61 0.61 0.46 0.46 022 0.22 0.45 0.45 0.27 0.27 0.55 0.55 0.33 0.33 0.24 0.24
S5 Slough PP Drought [ 2.46 2.46 3.66 3.65 4.42 4.42 0.86 0.86 0.61 0.61 0.30 0.30 0.61 0.61 0.37 0.37 0.74 0.74 0.44 0.44 0.34 0.34
E ﬁ Contra Costa Pumping Plant All 184 184 273 274 3 in 0.61 0.61 0.46 0.46 023 023 0.46 0.46 027 027 055 0.55 0.33 0.33 024 025
2 7 #1 Drought [ 2.45 245 365 364 441 441 0.86 0.85 0.61 0.61 0.30 0.30 061 0.61 0.36 0.36 0.74 073 0.44 0.44 034 034
[ ? ) All 1.86 1.86 277 277 3.35 335 0.62 0.62 0.47 0.47 0.23 0.23 0.46 0.46 0.28 0.28 0.56 0.56 0.34 0.33 0.25 0.25
L= Banks Pumping Plant
o E- Drought [ 243 243 362 362 4 38 438 0.85 0.85 0.61 0.61 0.30 0.30 0.60 0.60 0.36 0.36 073 073 0.44 0.44 034 0.34
-E 3 ) All 1.88 1.88 278 2.80 3.38 3.38 0.63 0.63 0.47 0.47 0.23 0.23 0.47 0.47 0.28 0.28 0.56 0.56 0.34 0.34 0.25 0.25
o Jones Pumping Plant
Drought | 2.41 241 3.59 3.58 4.34 4.34 0.84 0.84 0.60 0.60 0.30 0.30 0.60 0.60 0.36 0.36 0.72 0.72 0.43 0.43 0.34 0.34

Motes:

= 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.

® Exceedance Quotient = tissue concentration/benchmark

? Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
# Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)

" Level of Concern for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008)
8 Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)

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

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

MAA - Mo Action Alternative Late Long Term
ww - wet weight
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Table M-21. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 1

Selenium

Estimated Concentrations of Selenium (mg/kg, dw®) % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Source Location Period ? Whole-body Bird Eggs Bird Eggs Fish Fillets Bird Eggs Bird Eggs Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) (Fish Diet) (ww) Whole-body Fish {Invert. Diet) (Fish Diet) Fish Fillets {ww) Fish {Invert. Diet) (Fish Diet) (ww)
Alt. 1 Alt. 1 Alt. 1 Alt. 1 EX NAA EX NAA EX NAA EX HAA Loce | TLf [Loce | TLM |Loce | TLM ATL
Mokelumne River (South All 1.82 270 3.27 0.60 0 0 0 0 0 0 0 0 0.45 022 0.45 0.27 | 054 0.33 0.24
5 Fork) at Staten Island Drought 246 3.66 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
'E San Joaguin River at Buckley All 1.89 2.82 34 0.63 0 0 0 0 0 0 0 0 047 | 023 047 | 028 067 | 034 0.25
Tt Cove Drought 239 3.56 431 0.83 0 0 0 0 0 0 0 0 0.60 0.30 0.59 0.36 072 043 0.33
© All 1.84 2.74 332 0.61 0 0 0 0 0 0 0 1 0.46 023 0.46 0.27 | 055 0.33 0.25
+ Franks Tract
T Drought 245 3.65 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
o Old River at Rock Slough All 1.85 275 333 0.62 0 0 0 0 0 0 0 0 0.46 023 0.46 0.28 0.56 0.33 0.25
g Drought 2.45 3.65 4.41 0.66 0 0 0 0 0 ] 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
o Sacramento River at All 1.82 2mM 3.28 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E Emmaton Drought 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
c SUR at Antioch All 183 273 3.30 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 027 | 045 033 0.24
L Drought 246 3.65 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
@ Sacramento River at Mallard All 1.83 272 329 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 027 | 055 033 0.24
g zland Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
w @ Morth Bay Agqueduct at All 1.82 271 3.28 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E _E Barker Slough PP Drought 246 3.65 442 0.66 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
E E Contra Costa Pumping Plant All 1.85 275 3.32 0.62 0 0 0 0 0 0 1 0 0.46 023 0.46 027 | 055 0.33 0.25
2w #1 Drought 245 364 4 .41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 073 0.44 0.34
[a) :::n _ All 1.84 2.74 3.32 0.61 -1 -1 -1 -1 -1 -1 -1 -1 0.46 023 0.46 0.27 | 055 0.33 0.25
5 o Banks Pumping Plant Drought 244 3.62 438 0.85 0 0 0 0 0 0 0 0 061 | 030 | 060 | 036 | 073 | 044 0.3
g E Jones Pumping Plant All 1.86 277 3.35 0.62 -1 -1 -1 -1 -1 -1 -1 -1 047 | 023 0.46 0.28 0.56 0.34 0.25
= Drought 241 359 4.34 0.64 0 0 0 0 0 ] 0 0 0.60 0.30 0.60 0.36 0.72 0.43 0.34
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.
¥ % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or maore are highlighted.
? Exceedance Quotient = tissue concentration/benchmark
# Level of Concemn for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
2 | evel of Concem for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
' Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)
Alt. - alternative
dw - dry weight
EX - Existing Conditions
mg/kg - milligram per kilogram
MAA - Mo Action Alternative Late Long Term
ww - wet weight
e
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Table M-22. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 2

Selenium

Estimated Concentrations of Selenium (mg/kg, dw®) % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Source Location Period ? Whole-body Bird Eggs Bird Eggs Fish Fillets Bird Eggs Bird Eggs Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) (Fish Diet) (ww) Whole-body Fish {Invert. Diet) (Fish Diet) Fish Fillets {ww) Fish {Invert. Diet) (Fish Diet) (ww)
Alt. 2 Alt. 2 Alt. 2 Alt. 2 EX NAA EX NAA EX NAA EX HAA Loce | TLf [Loce | TLM |Loce | TLM ATL
Mokelumne River (South All 1.82 270 3.27 0.60 0 0 0 0 0 0 0 0 0.45 022 0.45 027 | 054 0.33 0.24
5 Fork) at Staten Island Drought 246 3.66 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
'E San Joaguin River at Buckley All 1.90 282 34 0.64 0 0 0 0 0 0 0 0 047 | 023 047 | 028 067 | 034 0.25
Tt Cove Drought 239 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 029 0.59 0.36 072 043 0.33
© All 1.85 2.75 333 0.62 1 1 1 1 1 1 1 1 0.46 023 0.46 0.28 0.55 0.33 0.25
+ Franks Tract
T Drought 245 3.64 441 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 073 0.44 0.34
o Old River at Rock Slough All 1.86 276 334 0.62 1 1 1 1 1 1 1 1 0.46 023 0.46 0.28 0.56 0.33 0.25
g Drought 2.44 3.63 4.40 0.65 0 0 0 0 0 ] 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
o Sacramento River at All 1.83 272 3.29 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E Emmaton Drought 245 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
c . All 1.84 273 in 0.61 1 1 1 1 1 1 1 1 0.46 023 0.46 027 | 045 033 0.25
3 SR at Antioch Drought 245 3.65 442 0.86 0 0 0 0 0 0 0 0 061 | 030 | 061 | 036 | 074 | 044 0.34
@ Sacramento River at Mallard All 1.83 272 3.30 0.61 0 0 0 0 0 0 0 0 0.46 023 045 027 | 055 033 0.24
= zland Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
w @ Morth Bay Agqueduct at All 1.82 271 3.28 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 027 | 055 0.33 0.24
E _E Barker Slough PP Drought 245 3.65 442 0.66 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
E E Contra Costa Pumping Plant All 1.85 276 334 0.62 1 1 1 1 1 1 1 1 0.46 023 0.46 0.28 0.56 0.33 0.25
2w #1 Drought 244 363 440 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 073 0.44 0.34
[a) ::Cn _ All 1.84 2.74 3.32 0.61 -1 -1 -1 -1 -1 -1 -1 -1 0.46 023 0.46 0.27 | 055 0.33 0.25
5 o Banks Pumping Plant Drought 243 3.62 438 0.85 0 0 0 0 0 0 0 0 061 | 030 | 060 | 036 | 073 | 044 0.3
g E Jones Pumping Plant All 1.86 276 334 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 023 0.46 0.28 0.56 0.33 0.25
= Drought 242 3.60 4.36 0.64 0 0 0 0 0 ] 0 1 0.61 0.30 0.60 0.36 0.73 0.44 0.34
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.
¥ % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or maore are highlighted.
? Exceedance Quotient = tissue concentration/benchmark
# Level of Concemn for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
2 | evel of Concem for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
' Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)
Alt. - alternative
dw - dry weight
EX - Existing Conditions
mg/kg - milligram per kilogram
MAA - Mo Action Alternative Late Long Term
ww - wet weight
e
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Table M-23. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 3

Selenium

Estimated Concentrations of Selenium (mg/kg, dw®) % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Source Location Period ? Whole-body Bird Eggs Bird Eggs Fish Fillets Bird Eggs Bird Eggs Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) (Fish Diet) (ww) Whole-body Fish {Invert. Diet) (Fish Diet) Fish Fillets {ww) Fish {Invert. Diet) (Fish Diet) (ww)
Alt. 3 Alt. 3 Alt. 3 Alt. 3 EX NAA EX NAA EX NAA EX HAA Loce | TLf [Loce | TLM |Loce | TLM ATL
Mokelumne River (South All 1.82 270 3.27 0.60 0 0 0 0 0 0 0 0 0.45 022 0.45 0.27 | 054 0.33 0.24
5 Fork) at Staten Island Drought 246 3.66 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
'E San Joaguin River at Buckley All 1.89 2.82 34 0.63 0 0 0 0 0 0 0 0 047 | 023 047 | 028 067 | 034 0.25
Tt Cove Drought 239 3.56 431 0.83 0 0 0 0 0 0 0 0 0.60 0.30 0.59 0.36 072 043 0.33
© All 1.84 2.74 in 0.61 0 0 0 0 0 0 0 0 0.46 023 0.46 0.27 | 055 0.33 0.25
+ Franks Tract
T Drought 245 3.65 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
o Old River at Rock Slough All 1.85 275 332 0.62 0 0 0 0 0 0 0 0 0.46 023 0.46 0.27 | 055 0.33 0.25
g Drought 2.45 364 4.41 0.66 0 0 0 0 0 ] 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
o Sacramento River at All 1.82 2mM 3.28 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E Emmaton Drought 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
c SUR at Antioch All 183 273 3.30 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 027 | 045 033 0.24
L Drought 246 3.65 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
@ Sacramento River at Mallard All 1.83 272 329 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 027 | 055 033 0.24
g zland Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
w @ Morth Bay Agqueduct at All 1.82 271 3.28 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E _E Barker Slough PP Drought 246 3.65 442 0.66 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
E E Contra Costa Pumping Plant All 1.84 2.74 3.32 0.81 0 0 0 0 0 0 0 0 0.46 023 0.46 027 | 055 0.33 0.25
2w #1 Drought 245 364 4 .41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 073 0.44 0.34
[a) :::n _ All 1.85 275 333 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 023 0.46 0.28 0.55 0.33 0.25
5 o Banks Pumping Plant Drought 243 3.62 438 0.85 0 0 0 0 0 0 0 0 061 | 030 | 060 | 036 | 073 | 044 0.3
g E Jones Pumping Plant All 1.87 278 3.36 0.62 0 -1 0 -1 0 -1 -1 -1 047 | 023 0.46 0.28 0.56 0.34 0.25
= Drought 241 359 4.35 0.64 0 0 0 0 ] 0 0 0.60 0.30 0.60 0.36 0.72 0.43 0.34
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.
¥ % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or maore are highlighted.
? Exceedance Quotient = tissue concentration/benchmark
# Level of Concemn for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
2 | evel of Concem for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
' Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)
Alt. - alternative
dw - dry weight
EX - Existing Conditions
mg/kg - milligram per kilogram
MAA - Mo Action Alternative Late Long Term
ww - wet weight
e
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Table M-24a. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4-H1

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

% Change In Selenium Concentrations Compared to Baseline®

Exceedance Quotients®

Source 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. 4H1 Alt. 4H1 Alt. 4H1 Alt. 4H1 EX NAA EX NAA EX NAA EX NAA Loct | TL" |Loc® | TL" |LoCYo | TL ATL'
Mokelumne River (South All 1.82 2.70 3.27 0.60 0 0 0 0 0 0 0 0 0.45 0.22 0.45 0.27 0.54 0.33 0.24
_ Fork) at Staten Island Drought 2.46 3.66 4.42 0.86 0 0 0 0 0 0 0 0 0.61 | 030 | 061 | 037 | 0.74 | 044 0.34
-8 San Joaquin River at All 1.90 2.82 3.41 0.64 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.57 0.34 0.25
% Buckley Cove Drought 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33
c_U All 1.85 2.75 3.32 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.25
= Franks Tract
8 Drought 2.45 3.65 4.41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
All 1. 2.7 . .62 0 0 0 0 0 0 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
Old River at Rock Slough 85 6 3.33 0.6
Drought 2.45 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
i Sacramento River at All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
g Emmaton Drought 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 | 0.44 0.34
All 0 0 0 0 0 0 0 1 0.46 0.23 0.46 0.27 0.55 0.33 0.24
c SIR at Antioch 1.84 2.73 3.31 0.61
Q Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 | 0.44 0.34
$ Sacramento River at All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
= Mallard Island Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 | 030 | 061 | 037 | 0.74 | 044 0.34
- North Bay Aqueduct at All 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
o 2 Barker Slough PP Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 | 030 | 061 | 037 | 0.74 | 0.44 0.34
o ©
é = Contra Costa Pumping All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.55 0.33 0.25
g ) Plant #1 Drought 2.45 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
[a) 8’ . All 1.84 2.74 3.32 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.27 0.55 0.33 0.25
o Banks Pumping Plant
=X = Drought 2.43 3.62 4.38 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34
©
= E ) All 1.86 2.77 3.35 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.47 0.23 0.46 0.28 0.56 0.34 0.25
= Jones Pumping Plant
Drought 2.42 3.60 4.35 0.84 0 0 0 0 0 0 0 0 0.60 0.30 0.60 0.36 0.73 0.44 0.34

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 class

L Dry weight, except as noted for fish fillets.

ification index).

° % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative.

¢ Exceedance Quotient = tissue concentration/benchmark

¢ Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
fToxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
9 Level of Concern for bird eggs (lower 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)

" 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 Late Long Term

ww - wet weight
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Table M-24b. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 4-H2

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

% Change In Selenium Concentrations Compared to Baseline®

Exceedance Quotients®

Source 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 Loct | TL" |Loc® | TL" |LoCYo | TL ATL'
Mokelumne River (South All 1.82 2.70 3.27 0.60 0 0 0 0 0 0 0 0 0.45 0.22 0.45 0.27 0.54 0.33 0.24
_ Fork) at Staten Island Drought 2.46 3.66 4.42 0.86 0 0 0 0 0 0 0 0 0.61 | 030 | 061 | 0.37 | 0.74 | 0.44 0.34
-8 San Joaquin River at All 1.90 2.82 3.42 0.64 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.57 0.34 0.25
% Buckley Cove Drought 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33
('_ﬁ All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.25
= Franks Tract
8 Drought 2.45 3.64 4.41 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
All 1. 27 34 62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
Old River at Rock Slough 85 6 3.3 0.6
Drought 2.44 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
o Sacramento River at All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
g Emmaton Drought 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.37 0.74 | 0.44 0.34
All 0 0 0 0 0 0 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.24
c SIR at Antioch 1.84 2.73 3.31 0.61
Q Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
$ Sacramento River at All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
= Mallard Island Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 | 030 | 061 | 037 | 0.74 | 044 0.34
- North Bay Aqueduct at All 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
i @ Barker Slough PP Drought 245 365 4.42 0.86 0 0 0 0 0 0 0 0 061 | 030 | 061 | 037 | 0.74 | 0.44 0.34
o °
é = Contra Costa Pumping All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.55 0.33 0.25
g n Plant #1 Drought 2.44 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
a 8’ . All 1.85 2.75 3.32 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.27 0.55 0.33 0.25
o Banks Pumping Plant
=X = Drought 2.44 3.62 4.39 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34
]
> E ) All 1.86 277 3.35 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
= Jones Pumping Plant
Drought 2.42 3.60 4.36 0.84 0 0 0 0 0 0 0 1 0.60 0.30 0.60 0.36 0.73 0.44 0.34

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
ear hydrologic classification index).

Dry weight, except as noted for fish fillets.

° % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative.

4 Exceedance Quotient = tissue concentration/benchmark

¢ Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
fToxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
9 Level of Concern for bird eggs (lower 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)

" 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 Late Long Term

ww - wet weight
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Table M-24c. 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®

Source 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 | Loc® | TL" |Loc® | TL" |Loc® | T ATL'
Mokelumne River (South All 1.82 2.70 3.27 0.60 0 0 0 0 0 0 0 0 0.45 0.22 0.45 0.27 0.54 0.33 0.24
_ Fork) at Staten Island Drought 2.46 3.66 4.42 0.86 0 0 0 0 0 0 0 0 0.61 | 030 | 061 | 0.37 | 0.74 | 0.44 0.34
-8 San Joaquin River at All 1.90 2.82 3.41 0.64 0 0 0 0 0 0 0 0 0.47 0.23 0.47 0.28 0.57 0.34 0.25
3 Buckley Cove Drought 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33
=
c_U All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.55 0.33 0.25
= Franks Tract
8 Drought 2.45 3.64 4.41 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
All 1. 2.7 34 .62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
Old River at Rock Slough 86 6 3.3 0.6
Drought 2.44 3.63 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
E Sacramento River at All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
g Emmaton Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 061 | 030 | 061 | 037 | 0.74 | 0.44 0.34
All 0 0 0 0 0 0 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.24
c SIR at Antioch 1.84 2.73 3.31 0.61
Q Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
$ Sacramento River at All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
= Mallard Island Drought 245 3.65 4.42 0.86 0 0 0 0 0 0 0 0 061 | 030 | 061 | 037 | 0.74 | 0.44 0.34
- North Bay Aqueduct at All 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
o 2 Barker Slough PP Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 | 030 | 061 | 037 | 0.74 | 0.44 0.34
o °
é = Contra Costa Pumping All 1.85 2.76 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
g ) Plant #1 Drought 2.44 3.63 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
a 8’ . All 1.85 2.75 3.32 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.27 0.55 0.33 0.25
o Banks Pumping Plant
=X = Drought 2.43 3.62 4.38 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34
]
= E ) All 1.86 2.77 3.35 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
= Jones Pumping Plant
Drought 2.42 3.60 4.35 0.84 0 0 0 0 0 0 0 0 0.60 0.30 0.60 0.36 0.73 0.44 0.34

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 class

L Dry weight, except as noted for fish fillets.

ification index).

° % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative.

¢ Exceedance Quotient = tissue concentration/benchmark

¢ Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
fToxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
9 Level of Concern for bird eggs (lower 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)

" 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 Late Long Term

ww - wet weight
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Table M-24d. 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®

Source 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 Loct | TL" |Loc® | TL" |LoCYo | TL ATL'
Mokelumne River (South All 1.82 2.70 3.27 0.60 0 0 0 0 0 0 0 0 0.45 0.22 0.45 0.27 0.54 0.33 0.24
_ Fork) at Staten Island Drought 2.46 3.66 4.42 0.86 0 0 0 0 0 0 0 0 0.61 | 030 | 061 | 0.37 | 0.74 | 0.44 0.34
-g San Joaquin River at All 1.90 2.82 3.42 0.64 0 0 0 0 0 0 0 0 047 | 023 | 047 | 0.28 | 057 | 0.34 0.25
% Buckley Cove Drought 2.39 3.55 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.29 0.59 0.36 0.72 0.43 0.33
c_U All 1.85 2.75 3.33 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
= Franks Tract
8 Drought 2.45 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
All 1. 27 34 62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
Old River at Rock Slough 86 6 3.3 0.6
Drought 2.44 3.63 4.39 0.85 0 0 0 0 0 0 -1 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
E Sacramento River at All 1.83 2.72 3.29 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
g Emmaton Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 061 | 030 | 061 | 037 | 0.74 | 0.44 0.34
All 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.27 0.55 0.33 0.25
c SIR at Antioch 1.84 2.73 3.31 0.61
Q Drought 2.45 3.65 4.41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
$ Sacramento River at All 1.83 2.72 3.30 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
= Mallard Island Drought 245 3.65 4.42 0.86 0 0 0 0 0 0 0 0 061 | 030 | 061 | 036 | 0.74 | 0.44 0.34
- North Bay Aqueduct at All 1.82 2.71 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 0.27 0.55 0.33 0.24
i @ Barker Slough PP Drought 245 365 4.42 0.86 0 0 0 0 0 0 0 0 061 | 030 | 061 | 037 | 0.74 | 0.44 0.34
o °
é = Contra Costa Pumping All 1.85 2.76 3.34 0.62 1 1 1 1 1 1 1 1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
g 5 Plant #1 Drought 2.44 3.63 4.39 0.85 0 0 0 0 0 0 -1 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
a 8’ . All 1.85 2.75 3.32 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.27 0.55 0.33 0.25
o Banks Pumping Plant
=X = Drought 2.44 3.62 4.39 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.60 0.36 0.73 0.44 0.34
]
> E ) All 1.86 2.76 3.34 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 0.23 0.46 0.28 0.56 0.33 0.25
= Jones Pumping Plant
Drought 2.42 3.60 4.36 0.84 0 1 0 1 0 1 0 1 0.61 0.30 0.60 0.36 0.73 0.44 0.34

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
ear hydrologic classification index).

Dry weight, except as noted for fish fillets.

° % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative.

¢ Exceedance Quotient = tissue concentration/benchmark

¢ Level of Concern for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
fToxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
9 Level of Concern for bird eggs (lower 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)

" 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 Late Long Term

ww - wet weight
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Table M-25. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 5

Selenium

Estimated Concentrations of Selenium (mg/kg, dw®) % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Source Location Period ? Whole-body Bird Eggs Bird Eggs Fish Fillets Bird Eggs Bird Eggs Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) (Fish Diet) (ww) Whole-body Fish {Invert. Diet) (Fish Diet) Fish Fillets {ww) Fish {Invert. Diet) (Fish Diet) (ww)
Alt. 5 Alt. 5 Alt. 5 Alt. 5 EX NAA EX NAA EX NAA EX HAA Loce | TLf [Loce | TLM |Loce | TLM ATL
Mokelumne River (South All 1.82 270 3.27 0.60 0 0 0 0 0 0 0 0 0.45 022 0.45 0.27 | 054 0.33 0.24
5 Fork) at Staten Island Drought 246 3.66 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
'E San Joaguin River at Buckley All 1.90 2.82 34 0.64 0 0 0 0 0 0 0 0 047 | 023 047 | 028 067 | 034 0.25
Tt Cove Drought 239 3.56 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.30 0.59 0.36 072 043 0.33
© All 1.84 2.74 332 0.61 0 0 0 0 0 0 0 0 0.46 023 0.46 0.27 | 055 0.33 0.25
+ Franks Tract
T Drought 245 3.65 441 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 074 0.44 0.34
o Old River at Rock Slough All 1.85 275 333 0.62 0 0 0 0 0 0 0 0 0.46 023 0.46 0.28 0.55 0.33 0.25
g Drought 2.45 364 4.41 0.65 0 0 0 0 0 ] 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
o Sacramento River at All 1.82 2mM 3.28 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E Emmaton Drought 2.46 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
c SUR at Antioch All 183 273 3.30 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 027 | 045 033 0.24
L Drought 245 3.65 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
@ Sacramento River at Mallard All 1.83 272 329 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 027 | 055 033 0.24
g zland Drought 2.45 3.65 4.42 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
w @ Morth Bay Agqueduct at All 1.82 271 3.28 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E _E Barker Slough PP Drought 246 3.65 442 0.66 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
E E Contra Costa Pumping Plant All 1.84 2.74 3.32 0.81 0 0 0 0 0 0 0 0 0.46 023 0.46 027 | 055 0.33 0.25
2w #1 Drought 245 364 4 .41 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 073 0.44 0.34
[a) :::n _ All 1.85 276 334 0.62 0 0 0 0 0 0 0 0 0.46 023 0.46 0.28 0.56 0.33 0.25
5 o Banks Pumping Plant Drought 243 3.62 438 0.85 0 0 0 0 0 0 0 0 061 | 030 | 060 | 036 | 073 | 044 0.3
g E Jones Pumping Plant All 1.87 278 337 0.63 0 0 0 0 0 0 0 -1 047 | 023 0.46 0.28 0.56 0.34 0.25
= Drought 241 359 4.35 0.64 0 0 0 0 0 ] 0 0 0.60 0.30 0.60 0.36 0.72 0.43 0.34
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.
¥ % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or maore are highlighted.
? Exceedance Quotient = tissue concentration/benchmark
# Level of Concemn for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
2 | evel of Concem for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
' Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)
Alt. - alternative
dw - dry weight
EX - Existing Conditions
mg/kg - milligram per kilogram
MAA - Mo Action Alternative Late Long Term
ww - wet weight
e
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1 Table M-26. 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®
Source Location Period ? Whole-body Bird Eggs Bird Eggs Fish Fillets Bird Eggs Bird Eggs Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) (Fish Diet) (ww) Whole-body Fish {Invert. Diet) (Fish Diet) Fish Fillets {ww) Fish {Invert. Diet) (Fish Diet) (ww)
Alt. 6 Alt. 6 Alt. 6 Alt. 6 EX NAA EX NAA EX NAA EX NAA Loce | TLf [Loce | TLM |Loce | TLM ATL
Mokelumne River (South All 1.82 270 3.27 0.60 0 0 0 0 0 0 0 0 0.45 0.22 0.45 027 | 054 0.33 0.24
5 Fork) at Staten Island Drought 246 3.66 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
'E San Joaguin River at Buckley All 1.90 282 34 0.64 0 0 0 0 0 0 0 0 047 | 023 047 | 028 067 | 034 0.25
Tt Cove Drought 239 355 430 0.83 0 0 0 0 0 0 0 0 060 029 059 036 072 043 0.33
© All 1.87 277 3.36 0.62 2 2 2 2 2 2 2 2 047 | 023 0.46 0.28 0.56 0.34 0.25
+ Franks Tract
= Drought 243 362 438 0.85 -1 -1 -1 1 -1 -1 -1 -1 061 0.30 060 036 073 044 0.34
o Old River at Rock Slough All 1.89 2.81 3.39 0.63 2 2 2 2 2 2 3 3 047 | 023 047 | 028 057 | 034 0.25
g Drought 241 3.58 4.33 0.64 -2 -2 -2 2 -2 -2 -2 -2 0.60 0.30 060 0.36 0.72 0.43 0.34
o Sacramento River at All 1.83 273 3.30 0.61 1 1 1 1 1 1 0.46 0.23 0.45 027 | 055 0.33 0.24
E Emmaton Drought 245 3.65 4.41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
c . All 185 275 333 0.62 1 1 1 1 1 1 0. 46 023 0 46 027 | 055 033 0.25
3 SR at Antioch Drought 244 3.64 440 0.85 1 0 1 0 1 0 1 1 061 | 030 | 061 | 036 | 073 | 044 0.34
@ Sacramento River at Mallard All 1.84 273 3N 0.61 1 1 1 1 1 1 1 1 046 023 0 46 027 | 055 033 0.24
= zland Drought 2.45 3.64 4.41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
w @ Morth Bay Agueduct at All 1.82 271 3.28 0.61 0 0 0 0 0 0 0 0 0.46 0.23 0.45 027 | 055 0.33 0.24
E _E Barker Slough PP Drought 245 3.65 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
E E Contra Costa Pumping Plant All 1.89 280 3.39 0.63 3 2 3 2 3 2 3 3 047 | 023 047 | 028 067 | 034 0.25
2w #1 Drought 240 358 433 0.84 -2 -2 -2 2 -2 -2 -2 -2 060 0.30 060 036 072 043 0.33
[a) E" _ All 1.81 270 3.26 0.60 -3 -3 -3 3 -3 -3 -3 -3 0.45 0.22 0.45 027 | 054 0.33 0.24
5 o Banks Pumping Plant Drought 246 3.66 443 0.86 1 1 1 1 1 1 1 1 061 | 030 | 061 | 037 | 074 | 044 0.3
g E Jones Pumping Plant All 1.81 270 3.26 0.60 -3 -3 -3 3 -3 -3 -4 -4 0.45 0.22 0.45 027 | 054 0.33 0.24
— Drought 2.46 3.66 4.43 0.66 2 2 2 2 2 2 2 2 0.61 0.30 0.61 037 | 074 0.44 0.34

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.

¥ % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or maore are highlighted.
? Exceedance Quotient = tissue concentration/benchmark

# Level of Concemn for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)

" Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)

2 | evel of Concem for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008)

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

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

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

MAA - Mo Action Alternative Late Long Term
2 ww - wet weight
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Table M-27. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 7

Selenium

Estimated Concentrations of Selenium (mg/kg, dw®) % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Source Location Period ? Whole-body Bird Eggs Bird Eggs Fish Fillets Bird Eggs Bird Eggs Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) (Fish Diet) (ww) Whole-body Fish {Invert. Diet) (Fish Diet) Fish Fillets {ww) Fish {Invert. Diet) (Fish Diet) (ww)
Alt. 7 Alt. 7 Alt. 7 Alt. 7 EX NAA EX NAA EX NAA EX HAA Loce | TLf [Loce | TLM |Loce | TLM ATL
Mokelumne River (South All 1.82 270 3.27 0.60 0 0 0 0 0 0 0 0 0.45 022 0.45 0.27 | 054 0.33 0.24
5 Fork) at Staten Island Drought 246 3.66 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
'E San Joaguin River at Buckley All 1.89 2.82 34 0.63 0 0 0 0 0 0 0 0 047 | 023 047 | 028 067 | 034 0.25
Tt Cove Drought 239 3.56 431 0.83 0 0 0 0 0 0 0 0 0.60 0.30 0.59 0.36 072 043 0.33
© All 1.86 277 3.35 0.62 1 1 1 1 1 1 1 2 0.46 023 0.46 0.28 0.56 0.33 0.25
+ Franks Tract
T Drought 243 3.62 438 0.85 -1 -1 -1 -1 -1 -1 -1 -1 0.61 0.30 0.60 0.36 073 0.44 0.34
o Old River at Rock Slough All 1.88 2.80 3.38 0.63 2 2 2 2 2 2 2 2 047 | 023 047 | 0.28 0.56 0.34 0.25
g Drought 241 359 4.34 0.64 -2 -2 -2 -2 -2 -2 -2 -2 0.60 0.30 0.60 0.36 0.72 0.43 0.34
o Sacramento River at All 1.83 272 3.29 0.61 0 0 0 0 0 0 1 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E Emmaton Drought 245 3.65 4.4 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
c SUR at Antioch All 1.84 274 332 0.61 1 1 1 1 1 1 1 1 0.46 023 0.46 027 | 045 033 0.25
L Drought 245 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
@ Sacramento River at Mallard All 1.83 273 3.30 0.61 0 0 0 0 0 0 1 1 0.46 023 0.45 027 | 055 033 0.24
g zland Drought 2.45 3.65 4.41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
w @ Morth Bay Agqueduct at All 1.82 271 3.28 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E _E Barker Slough PP Drought 245 3.65 442 0.66 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
E E Contra Costa Pumping Plant All 1.88 278 3.38 0.63 2 2 2 2 2 2 3 2 047 | 023 047 | 028 0.56 0.34 0.25
2w #1 Drought 241 359 434 0.84 -2 -2 -2 -2 -2 -2 -2 -2 0.60 0.30 0.60 0.36 072 043 0.34
[a) :::n _ All 1.83 272 3.29 0.61 -2 -2 -2 -2 -2 -2 -2 -2 0.46 023 0.45 0.27 | 055 0.33 0.24
5 o Banks Pumping Plant Drought 246 3.65 442 0.86 1 1 1 1 1 1 1 1 061 | 030 | 061 | 037 | 074 | 044 0.3
g E Jones Pumping Plant All 1.84 273 3.30 0.61 -2 -2 -2 -2 -2 -2 -3 -3 0.46 023 0.45 0.27 | 055 0.33 0.24
= Drought 2.45 364 4.41 0.65 2 2 2 2 2 2 2 2 0.61 0.30 0.61 0.36 0.73 0.44 0.34
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.
¥ % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or maore are highlighted.
? Exceedance Quotient = tissue concentration/benchmark
# Level of Concemn for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
2 | evel of Concem for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
' Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)
Alt. - alternative
dw - dry weight
EX - Existing Conditions
mg/kg - milligram per kilogram
MAA - Mo Action Alternative Late Long Term
ww - wet weight
e
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1 Table M-28. 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®
Source Location Period ? Whole-body Bird Eggs Bird Eggs Fish Fillets Bird Eggs Bird Eggs Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) (Fish Diet) (ww) Whole-body Fish {Invert. Diet) (Fish Diet) Fish Fillets {ww) Fish {Invert. Diet) (Fish Diet) (ww)
Alt. 8 Alt. 8 Alt. 8 Alt. 8 EX NAA EX NAA EX NAA EX HAA Loce | TLf [Loce | TLM |Loce | TLM ATL
Mokelumne River (South All 1.82 270 3.27 0.60 0 0 0 0 0 0 0 0 0.45 022 0.45 027 | 054 0.33 0.24
5 Fork) at Staten Island Drought 246 3.66 442 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
'E San Joaguin River at Buckley All 1.90 282 34 0.64 0 0 0 0 0 0 0 0 047 | 023 047 | 028 067 | 034 0.25
Tt Cove Drought 239 3.56 4.30 0.83 0 0 0 0 0 0 0 0 0.60 0.30 0.59 0.36 072 043 0.33
© All 1.86 277 3.35 0.62 1 1 1 1 1 1 1 2 0.46 023 0.46 0.28 0.56 0.33 0.25
+ Franks Tract
T Drought 243 3.62 438 0.85 -1 -1 -1 -1 -1 -1 -1 -1 0.61 0.30 0.60 0.36 073 0.44 0.34
o Old River at Rock Slough All 1.88 2.80 3.38 0.63 2 2 2 2 2 2 2 2 047 | 023 047 | 0.28 0.56 0.34 0.25
g Drought 241 359 4.34 0.64 -2 -2 -2 -2 -2 -2 -2 -2 0.60 0.30 0.60 0.36 0.72 0.43 0.34
o Sacramento River at All 1.83 272 3.29 0.61 0 0 0 0 0 0 1 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E Emmaton Drought 245 3.65 4.4 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
c SUR at Antioch All 1.84 274 332 0.61 1 1 1 1 1 1 1 1 0.46 023 0.46 027 | 045 033 0.25
L Drought 245 3.64 4.40 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
@ Sacramento River at Mallard All 1.83 273 3.30 0.61 0 0 0 0 0 0 1 1 0.46 023 045 027 | 055 033 0.24
= zland Drought 2.45 3.65 4.41 0.86 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
w @ Morth Bay Agqueduct at All 1.83 272 3.29 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 027 | 055 0.33 0.24
E _E Barker Slough PP Drought 245 3.65 442 0.66 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
E E Contra Costa Pumping Plant All 1.88 279 3.38 0.63 2 2 2 2 2 2 3 2 047 | 023 047 | 028 0.56 0.34 0.25
2w #1 Drought 241 358 434 0.84 -2 -2 -2 -2 -2 -2 -2 -2 0.60 0.30 0.60 0.36 072 043 0.34
[a) :::n _ All 1.83 273 3.30 0.61 -2 -2 -2 -2 -2 -2 -2 -2 0.46 023 0.45 0.27 | 055 0.33 0.24
5 o Banks Pumping Plant Drought 245 3.65 441 0.86 1 1 1 1 1 1 1 1 061 | 030 | 061 | 036 | 074 | 044 0.3
g E Jones Pumping Plant All 1.84 273 3.30 0.61 -2 -2 -2 -2 -2 -2 -3 -3 0.46 023 0.46 0.27 | 055 0.33 0.24
= Drought 2.45 364 4.41 0.66 2 2 2 2 2 2 2 2 0.61 0.30 0.61 0.36 0.74 0.44 0.34

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.

¥ % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or maore are highlighted.
? Exceedance Quotient = tissue concentration/benchmark

# Level of Concemn for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)

" Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)

2 | evel of Concem for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008)

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

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

Alt. - alternative

dw - dry weight

EX - Existing Conditions

mg/kg - milligram per kilogram

MAA - Mo Action Alternative Late Long Term
2 ww - wet weight
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Table M-29. Summary Table for Selenium Concentrations in Biota, and Comparisons to Baseline Conditions and Benchmarks for Alternative 9

Selenium

Estimated Concentrations of Selenium (mg/kg, dw®) % Change In Selenium Concentrations Compared to Baseline® Exceedance Quotients®
Source Location Period ? Whole-body Bird Eggs Bird Eggs Fish Fillets Bird Eggs Bird Eggs Whole-body Bird Eggs Bird Eggs Fish Fillets
Fish (Invert. Diet) (Fish Diet) (ww) Whole-body Fish {Invert. Diet) (Fish Diet) Fish Fillets {ww) Fish {Invert. Diet) (Fish Diet) (ww)
Alt. 9 Alt. 9 Alt. 9 Alt. 9 EX NAA EX NAA EX NAA EX HAA Loce | TLf [Loce | TLM |Loce | TLM ATL
Mokelumne River (South All 1.82 270 3.27 0.60 0 0 0 0 0 0 0 0.45 022 0.45 027 | 054 0.33 0.24
5 Fork) at Staten Island Drought 246 3.66 443 0.86 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.343
'E San Joaguin River at Buckley All 1.85 275 3.32 0.62 -3 -3 -3 -3 -3 -3 -3 -3 0.46 023 0.46 027 | 055 0.33 0.25
Tt Cove Drought 245 3.64 441 0.86 3 2 3 2 3 2 3 0.61 0.30 0.61 0.36 073 0.44 0.34
© All 1.88 279 338 0.63 2 2 2 2 2 2 047 | 023 047 | 028 0.56 0.34 0.25
+ Franks Tract
T Drought 241 3.59 435 0.84 -2 -2 -2 -2 -2 -2 -2 -2 0.60 0.30 0.60 0.36 072 043 0.34
o Old River at Rock Slough All 1.89 2.82 i 0.63 3 3 3 3 3 3 3 3 047 | 023 047 | 0.28 057 | 034 0.25
g Drought 2.40 157 4.1 0.63 -2 -2 -2 -2 -2 -2 -3 -2 0.60 0.30 0.59 0.36 0.72 0.43 0.33
o Sacramento River at All 1.83 272 3.29 0.61 0 0 0 0 0 0 0 0.46 023 0.45 0.27 | 055 0.33 0.24
E Emmaton Drought 245 3.65 4.4 0.86 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.74 0.44 0.34
c . All 1.85 275 332 0.62 1 1 1 1 1 1 1 0.46 023 0.46 027 | 045 033 0.25
3 SR at Antioch Drought 244 3.63 439 0.85 1 1 1 1 1 1 1 1 061 | 030 | 061 | 036 | 073 | 044 0.34
@ Sacramento River at Mallard All 1.83 273 3.30 0.61 0 0 0 0 0 0 1 1 0.46 023 045 027 | 055 033 0.24
= zland Drought 2.45 3.64 4.41 0.85 0 0 0 0 0 0 0 0 0.61 0.30 0.61 0.36 0.73 0.44 0.34
w @ Morth Bay Agqueduct at All 1.82 271 3.28 0.61 0 0 0 0 0 0 0 0 0.46 023 0.45 027 | 055 0.33 0.24
E _E Barker Slough PP Drought 246 3.65 442 0.66 0 0 0 0 0 0 0 0 0.61 0.30 0.61 037 | 074 0.44 0.34
E E Contra Costa Pumping Plant All 1.89 2.81 3.40 0.63 3 3 3 3 3 3 3 3 047 | 023 047 | 028 067 | 034 0.25
2w #1 Drought 240 357 432 0.83 -2 -2 -2 -2 -2 -2 -2 -2 0.60 0.30 0.59 0.36 072 043 0.33
[a) ::Cn _ All 1.85 275 3.32 0.62 -1 -1 -1 -1 -1 -1 -1 -1 0.46 023 0.46 0.27 | 055 0.33 0.25
5 o Banks Pumping Plant Drought 245 3.64 441 0.85 1 1 1 1 1 1 1 1 061 | 030 | 061 | 036 | 073 | 044 0.3
g E Jones Pumping Plant All 1.85 275 333 0.62 -2 -2 -2 -2 -2 -2 -2 -2 0.46 023 0.46 0.27 | 055 0.33 0.25
= Drought 2.45 364 4.41 0.65 1 2 1 2 1 2 2 2 0.61 0.30 0.61 0.36 0.73 0.44 0.34
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.
¥ % change indicates a negative change (increased concentrations) relative to baseline when values are positive and a positive change (lowered concentrations) relative to baseline when values are negative. Changes of 10% or maore are highlighted.
? Exceedance Quotient = tissue concentration/benchmark
# Level of Concemn for fish tissue (lower end of range) = 4 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for fish tissue = 8.1 mg/kg dw (USEPA 2014)
2 | evel of Concem for bird eggs (lower end of range) = 6 mg/kg dw (Beckon et al. 2008)
" Toxicity Level for bird eggs = 10 mg/kg dw (Beckon et al. 2008)
' Advisory Tissue Level = 2.5 mg/kg ww (OEHHA 2008)
Alt. - alternative
dw - dry weight
EX - Existing Conditions
mg/kg - milligram per kilogram
MAA - Mo Action Alternative Late Long Term
ww - wet weight
e
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Table M-30. Summary of Annual Average Selenium Concentrations in Whole-body Sturgeon for Existing Conditions, No Action Alternative - Late Long Term and Alternatives 1-9

Estimated Concentrations of Selenium in Whole-body Sturgeon (mg/kg, dw)
Alternative | Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative | Alternative | Alternative Alternative
Existing No Action
Location Period * Conditions Alternative 1 2 3 4H1 4H2 4H3 4H4 5 6 7 8 9
San Joaquin River at ALL 471 4.68 5.26 5.58 5.02 5.39 5.45 5.50 5.57 5.02 6.64 6.12 6.13 6.35
Antioch DROUGHT 6.82 6.91 7.05 7.39 7.03 7.21 7.28 7.39 7.47 7.16 8.80 8.43 8.45 9.31
Sacramento River at ALL 4.38 4.39 4.72 4.89 4.57 4.79 4.81 4.84 4.87 4.55 5.45 5.15 5.15 5.15
Mallard Island DROUGHT 6.93 6.98 7.10 7.26 7.09 7.17 7.20 7.26 7.29 7.14 7.93 7.74 7.75 8.14

Notes:
dw - dry weight

mg/kg - milligram per kilogram

@ 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).

Selenium

Bay Delta Conservation Plan

RDEIR/SDEIS

8M-59

2015
ICF 00139.14



Table M-31. Percent (%) Change in Annual Average Selenium Concentrations in Whole Body Sturgeon relative to Existing Condition and No Action Alternative Late Long Term

Selenium

U1 WN

Alternative 4 Alternative 4 Alternative 4 Alternative 4

NAA Alternative 1 Alternative 2 Alternative 3 (H1) (H2) (H3) (H4) Alternative 5 Alternative 6 Alternative 7 Alternative 8 Alternative 9

Location Period ? EX EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA EX NAA

San Joaquin River at ALL -0.65 117 | 124 | 186 | 193 6.6 7.3 144 | 152 15.8 165 | 168 | 175 | 183 | 19.0 6.5 7.2 410 | 420 | 299 | 307 | 302 | 311 | 348 | 357
Antioch DROUGHT 1.22 3.3 2.1 8.4 7.0 3.0 1.8 5.7 4.4 6.8 5.5 8.3 7.0 9.4 8.1 4.9 3.6 29.0 27.5 23.6 22.1 23.9 22.4 36.4 34.8
Sacramento River at ALL 0.12 7.55 7.4 11.41 11.3 4.14 4.0 9.25 9.1 9.71 9.6 10.36 10.2 10.96 10.8 3.88 3.8 24.36 24.2 17.50 17.4 17.38 17.2 17.44 17.3
Mallard Island DROUGHT 0.60 2.4 1.8 47 41 2.2 1.6 3.4 2.8 3.8 3.2 47 41 5.1 45 3.0 2.4 14.3 13.7 11.6 10.9 11.8 11.1 17.4 16.7

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).
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Table M-32. Comparison of Annual Average Selenium Concentrations in Whole-body Sturgeon to Toxicity Thresholds Sturgeon for Existing Conditions, No Action Alternative - Late Long Term and Alternatives 1-9

Selenium

Existing No Action Alternative 4 Alternative 4 Alternative 4 Alternative 4
Conditions Alternative Alternative 1 Alternative 2 Alternative 3 (H1) (H2) (H3) (H4) Alternative 5 Alternative 6 Alternative 7 Alternative 8 Alternative 9
Location Period ° Low?® | High® | Low?® | High?® | Low?® | High® | Low?® | High® | Low? | High® | Low?® | High® | Low?® | High® | Low?® | High® | Low?® | High?® | Low?® | High® | Low?® | High® | Low?® | High® | Low?® | High® | Low?® | High?
San Joaquin ALL 0.94 0.59 0.94 0.59 1.1 0.66 11 0.70 1.0 0.63 1.1 0.67 11 0.68 11 0.69 1.1 0.70 1.0 0.63 1.3 0.83 1.2 0.76 1.2 0.77 1.3 0.79
RiveratAntioch  ["ooouGHT | 14 | 085 | 14 | 086 | 14 | 088 | 15 | 092 | 14 | 08 | 14 | 09 | 15 | 091 | 15 | 092 | 15 | 093 | 14 | 089 | 18 1.1 1.7 1.1 1.7 1.1 1.9 12
Sgcramento ALL 0.88 0.55 0.88 0.55 0.94 0.59 0.98 0.61 0.91 0.57 0.96 0.60 0.96 0.60 0.97 0.60 0.97 0.61 0.91 0.57 1.1 0.68 1.0 0.64 1.0 0.64 1.0 0.64
:_\;ll\;?\rdat Mallard DROUGHT 1.4 0.87 1.4 0.87 1.4 0.89 15 0.91 1.4 0.89 1.4 0.90 14 0.90 15 0.91 15 0.91 1.4 0.89 1.6 0.99 15 0.97 1.6 0.97 1.6 1.0
Notes:

Toxicity thresholds are those reported in Presser and Luoma (2013): Low = 5 mg/kg, dw and High = 8 mg/kg, dw

® 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).

Bay Delta Conservation Plan

RDEIR/SDEIS

8M-61

2015
ICF 00139.14







FIGURES






Selenium

Figure M-1. Ratios of Predicted Selenium Concentrations in Fish Models 1 through 5 to Observed
Selenium Concentrations in Largemouth Bass
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Bioaccumulation Models

For Models 1 and 2, default values (K, = 1000, TTF,., = 2.8, TTF;,, = 1.1) were used in calculations as follows:

Model 1=Trophic level 3 (TL-3) fish eating invertebrates

Model 2= TL-4 fish eating TL-3 fish
Model 3=Model 2 with K, estimated using all years regression (log Kd = 2.76-0.97(logDSM2))

Model 4=Model 2 with K, estimated using normal/wet years (2000/2005) regression (log Kd = 2.75-0.90(logDSM2))
Model 5=Model 2 with K, estimated using dry years (2007) regression (logKd = 2.84-1.02(logDSM2))
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Selenium

Figure M-2. Log-log Regression Relation of Estimated K4 to Waterborne Selenium Concentration
for Model 3 in All Years (Based on Years 2000, 2005, and 2007)
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To predict the Kq (y) from water concentrations using the regression equation, take the log of the water
concentration (x), multiply it by the slope (-0.97), which gives a positive number for x<1 (i.e.,
waterborne selenium concentrations less than 1 pg/L); then add this number to the intercept (2.76) and
take the antilog.
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Selenium

1 Figure M-3. Log-log Regression Relation of Estimated K4 to Waterborne Selenium Concentration
2 for Model 4 in Normal/Wet Years (Based on Years 2000 and 2005)
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To predict the Kq (y) from water concentrations using the regression equation, take the log of the
water concentration (x), multiply it by the slope (-0.90), which gives a positive number for x<1 (i.e,,
waterborne selenium concentrations less than 1 pg/L); then add this number to the intercept (2.75)
and take the antilog.
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Selenium

1 Figure M-4. Log-log Regression Relation of Estimated K4 to Waterborne Selenium Concentration
2 for Model 5 in Dry Years (Based on Year 2007)
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To predict the Kq (y) from water concentrations using the regression equation, take the log of the
water concentration (x), multiply it by the slope (-1.02), which gives a positive number for x<1 (i.e.,
waterborne selenium concentrations less than 1 pg/L); then add this number to the intercept (2.84)
and take the antilog.
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Selenium

Figure M-5. Distribution of Data for Selenium Concentrations in Largemouth Bass Relative to
Waterborne Selenium for Model 3
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Figure M-6. Distribution of Data for Selenium Concentrations in Largemouth Bass Relative to
Waterborne Selenium for Model 4 and Model 5
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Selenium

Figure M-7. Yearly Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

Flow (cubic feet/second) at Vernalis.
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Figure M-8. Monthly Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

Flow (cubic feet/second) at Vernalis.
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Selenium

Figure M-9. January Averages of Selenium Concentrations in Surface Water (micrograms/liter) and
Flow (cubic feet/second) at Vernalis.
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Figure M-10. February Averages of Selenium Concentrations in Surface Water (micrograms/liter)
and Flow (cubic feet/second) at Vernalis.
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Selenium

Figure M-11. March Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

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

Flow (cubic feet/second) at Vernalis.
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Selenium

Figure M-13. May Averages of Selenium Concentrations in Surface Water (micrograms/liter) and

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

Flow (cubic feet/second) at Vernalis.
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Selenium

Figure M-15. July Averages of Selenium Concentrations in Surface Water (microgramsl/liter) and

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

and Flow (cubic feet/second) at Vernalis.
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Selenium

Figure M-17. September Averages of Selenium Concentrations in Surface Water (micrograms/liter)

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

and Flow (cubic feet/second) at Vernalis.
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Selenium

Figure M-19. November Averages of Selenium Concentrations in Surface Water (micrograms/liter)

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

and Flow (cubic feet/second) at Vernalis.
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Selenium

Figure M-21. Modeled Monthly Concentrations of Selenium (ug/L) in Water for Existing Conditions,

No Action Alternative, and Alternatives 1, 2, and 3.
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Figure M-21 (continued). Modeled Monthly Concentrations of Selenium (ug/L) in Water for Existing
Conditions, No Action Alternative, and Alternatives 1, 2, and 3.
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Selenium

1 Figure M-21 (continued). Modeled Monthly Concentrations of Selenium (pg/L) in Water for Existing
2 Conditions, No Action Alternative, and Alternatives 1, 2, and 3.
Contra Costa Pumping Plant/Rock Slough
‘ ®Ex. Cond. BNo Act. LLT WAIt1LLT BAIt2 LLT BAIt3LLT
0.30
0.25 4
c
=}
g
2
8
c
o
(&)
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
3
4
Banks Pumping Plant
®Ex. Cond. BNo Act. LLT WAIt1LLT BAIt2 LLT BAIt3LLT
0.35
0.30 1
§ 0.25 4
£ 0.20
=
[
o 0.15
8
0.10
0.05
0.00
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
5
6
Jones Pumping Plant
®Ex. Cond. BNo Act. LLT WAIt1LLT BAIt2 LLT BAIt3LLT
0.45
0.40 1
0.35 4
c
g 0.30 -
I
= 0.25 4
&
e 0.20 4
I} 0.15 -
0.10 1
0.05 4
0.00 -
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
7
8

Bay Delta Conservation Plan 8M-79 2015
RDEIR/SDEIS ICF 00139.14



N =

Selenium

Figure M-22. Modeled Monthly Concentrations of Selenium (ug/L) in Water for Existing Conditions,

No Action Alternative, and All Scenarios Under Alternative 4, Scenarios H1-H4.

South Fork Mokelumne River at Staten Island (Terminous)
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Figure M-22 (continued). Modeled Monthly Concentrations of Selenium (pg/L) in Water for Existing
Conditions, No Action Alternative, and All Scenarios Under Alternative 4, Scenarios H1-H4.

Sacramento River at Emmaton
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Barker Slough / North Bay Aqueduct
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Figure M-22 (continued). Modeled Monthly Concentrations of Selenium (pg/L) in Water for Existing
Conditions, No Action Alternative, and All Scenarios Under Alternative 4, Scenarios H1-H4.

Contra Costa Pumping Plant/Rock Slough
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Figure M-23. Modeled Monthly Concentrations of Selenium (ug/L) in Water for Existing Conditions,

No Action Alternative, and Alternatives 5 and 6.

South Fork Mokelumne River at Staten Island (Terminous)
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Figure M-23 (continued). Modeled Monthly Concentrations of Selenium (pg/L) in Water for Existing
Conditions, No Action Alternative, and Alternatives 5 and 6.
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Figure M-23 (continued). Modeled Monthly Concentrations of Selenium (pg/L) in Water for Existing
Conditions, No Action Alternative, and Alternatives 5 and 6.
Contra Costa Pumping Plant/Rock Slough
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Figure M-24. Modeled Monthly Concentrations of Selenium (ug/L) in Water for Existing Conditions,
No Action Alternative, and Alternatives 7, 8, and 9.

South Fork Mokelumne River at Staten Island (Terminous)
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Figure M-24 (continued). Modeled Monthly Concentrations of Selenium (pg/L) in Water for Existing
Conditions, No Action Alternative, and Alternatives 7, 8, and 9.

Sacramento River at Emmaton
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Figure M-24 (continued). Modeled Monthly Concentrations of Selenium (pg/L) in Water for Existing

Conditions, No Action Alternative, and Alternatives 7, 8, and 9.

Contra Costa Pumping Plant/Rock Slough
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