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15 March 2009

Mr. Ken Landau, Assistant Executive Officer

Mr. Jerrold Bruns, Envir. Program Manager

Mr. Daniel McClure, WRCE

Regional Water Quality Control Board

Central Valley Region VIA: Electronic Submission
11020 Sun Center Drive, Suite 200 Hardcopy if Requested
Rancho Cordova, CA 95670-6144

RE:  Proposed Revisions to the 303(d) List of Impaired Water Bodies and Consideration of an
Integrated Assessment Report for the Central Valley Region

Dear Messrs. Landau, Bruns and McClure,

The California Sportfishing Protection Alliance (CSPA) has reviewed the proposed revisions to
the 303(d) List and submits the following comments.

CSPA acknowledges and applauds the prodigious effort of Regional Board staff in collecting and
analyzing relevant water quality data and proposing revisions to the 303(d) List. With several
exceptions, we support the proposed revisions/additions. The more than 440 additions to the list
are a graphic reminder of the seriously degraded state of Central Valley waterways. As
additional data is collected from previously unmonitored waters, the list of impaired waterways
is likely to continue to expand.

We strongly support the long overdue inclusion of temperature impairment for the San Joaquin,
Merced, Tuolumne, Merced, San Joaquin, Pitt, Yuba and N. Fork Feather Rivers. Excessive
temperatures are clearly major limiting factors to renewable fisheries in these waterways and the
data overwhelmingly supports listing.

However, we question the elimination of selenium impairment from Salt Slough and the San
Joaquin River (Merced River to Tuolumne River, Tuolumne River to Stanislaus River, Stanislaus
River to Delta). Selenium is a bioaccumulative toxin. The Fact Sheets in Appendix F that
document the delisting of these waterways appear to be limited to selenium concentration in the
water column but not fish tissue. While the percentage of water column samples exceeding the 5
ug/L Basin Plan numerical limit may justify delisting, we urge staff to reexamine relevant data to
see if the Basin Plan Narrative Objective is exceeded. Attached is a presentation given by Dr.
William Beckon of the U.S. Fish and Wildlife Service at the CalFed Science Conference on 24
October 2008 that clearly shows that the 5-ug/L standard is not protective of fish, including listed
salmonids.



The delisting of electrical conductivity (EC) on the San Joaquin below the Stanislaus is also
problematic. Water Quality standards apply throughout the length of a waterbody, not simply at
a single monitoring point. Compliance at Vernalis is only achieved because of dilution flows
from the Stanislaus River. However, this temporary reduction in EC concentration does not
ensure compliance further downstream where agricultural and municipal dischargers contribute
additional salt loading. A quick check of monitoring data on the San Joaquin reveals extended
periods where EC levels at Vernalis, Mossdale and Brandt Bridge are above the 700 or 1,000
umhos/L. mandated standards.

Likewise, compliance with the diazinon objective on the Feather River near the confluence with
the Sacramento River, where maximum dilution occurs, does not provide assurance that the
standard is being met along the entire length of the Feather River below Oroville. This is
especially true considering the recent reduction in river monitoring and the levels of diazinon
found in tributaries. According to the Fact Sheets in Appendix F, that provide the basis for the
proposed delisting, it appears that no data has been collected since February 2005. Hopefully,
this is not the case and we encourage staff to examine more recent data.

Thank you for considering these comments. If you have questions or require clarification, please
don’t hesitate to contact us.

Bill Jennings, Executive Director
California Sportfishing Protection Alliance

Sincerely,




Toxicity of Selenium to
Salmonids -

William Beckon, PhD, U. S. Fish and Wildlife Service, Sacramento, CA

Presented at CalFed Science Conference, Sacramento, CA, October 24, 2008





EPA selenium criterion
“for the protection of aquatic life:”

5 ppb (ug/L) in water

since 1992

57 FR 60848
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any major river in the Central Valley:
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Is the 5 ppb national criterion
protective of salmonids?

¢ Selenium In the water has little direct
effect on fish.

* Toxicity is due to selenium
accumulated in the tissue of fish from
selenium In their diet.

* Most directly relevant: relationship of
selenium In tissues to adverse
effects.





Chronic
Fish tissue-based criterion

United States Office of Water EPA-822-D-04-001
Environmental Protection 4304 November 2004

Draft
Aquatic Life

Water Quality Criteria
for Selenium
- 2004

¢ 791 IJg/g (whole body, dry weight)
 LOAEC for juvenile mortality at 4° C.
* Bluegill sunfish emy 1993, @ “warmwater fish”
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Teather K, Parrott J. 2006 Assessing the chemical sensitivity of freshwater fish commonly used in toxicological studies .
Water Qual Res J Canada 41:100-105.





Did EPA miss something?

Included in analysis:

 Data selection

* Model used for
regression
(monotonic)

* Criterion effect level
(20%)

— If it kills 1/5 of the -\

population, is it 7 Tissue Sepgigdwl

protective?

Rotifer (Dobbs 1996)

From EPA 2004





Included:

selenium effect on salmon growth -- 60 days

Chinook Salmon Chinook Salmon
SLD Diet - 60 Days (Hamilton et al.1990) SeMet Diet - 60 Days (Hamilton et al. 1990)
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EC20 = 15.74 ug/g dry wt. EC20 = 10.47 ug/g dry wt.
Species Mean Chronic Value:

SMCV = 12.84 ug/g dry wt.

EPA (Environmental Protection Agency). 2004. Draft Aquatic Life Water Quality Criteria for Selenium — 2004. EPA-822-D-04-001.






Excluded:

selenium effect on salmon survival -- 90 days
same study

 Larval
Chinook
salmon
from the
Merced fish
hatchery.

 EXxposed to
dietary A
selenium 0.990 pglg
for 90 dayS. 0.422 ug/g ' :

* Log-logistic 0% \
model. 0.01 0.1 1

64.5%
mortality
due to
selenium
toxicity
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Selenium concentration in fish (ug/g whole body dry wt.)

Hamilton, Steven J., K. J. Buhl, N. L. Faerber, R. H. Wiedmeyer, and F. A. Bullard. 1990. Toxicity of organic selenium in the diet to chinook salmon. Environ. Toxicol. Chem. 9:347-358.





Stated reason for exclusion :

“unacceptable control mortality” 60 - 90 days

But the
“control’
was in line
with other
treatments
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Selenium is essential as well as toxic...
SO regression model should be biphasic

Rainbow trout
Hilton et al. 1980
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Data: Hilton JW, Hodson PV, Slinger SJ. 1980. The requirement and toxicity of selenium in rainbow trout (Salmo gairdneri). J Nutr 110:2527-2535.

Regression: Beckon WN, Parkins C, Maximovich A, Beckon AV. 2008. A general approach to modeling biphasic relationships. Environ Sci
Technol 42:1308-1314.





Biphasic model
applied to Hamilton et al. 1990

Regression:

- “Control” is Y=1-717(1+(0-805")
in good i
agreement
with other e 07 20% mortality
data =
e Optimum ) e e
'Se]: about - CO""?'
1 pg/g —
« LC10=1.84
lg/g

58% mortality
due to selenium
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Selenium concentration in fish (ug/g whole body dry wt

Brain P, Cousens R. 1989. An equation to describe dose responses where there is stimulation of growth at low doses. Weed Res 29:93-96.
Hamilton, Steven J., K. J. Buhl, N. L. Faerber, R. H. Wiedmeyer, and F. A. Bullard. 1990. Toxicity of organic selenium in the diet to chinook salmon. Environ. Toxicol. Chem. 9:347-358.





Better biphasic model:
same result

° Chinook salmon 90 days

¢ MOdel Of ° iAtIaIntiq ?almorc; 4|2 days
BeCkon et al _‘_j_\_;—;?_‘\_llj\o\"‘/o mortality duetoSe |~ grga-iE_gcl:smljcsrelr:S (:go?el
eckon et al. mode
(2008)" is —
] ©
more flexible =
but requires E
deficiency 2 .
data.
« Additional
data from 0.1 1 10
Atlantic Selenium concentration in fish (ug/g
S " whole body dry wt.)

*Beckon WN, Parkins C, Maximovich A, Beckon AV. 2008. A general approach to modeling biphasic relationships. Environ
Sci Technol 42:1308-1314.

T Poston HA, Combs GF, Leibovitz L. 1976. Vitamin E and selenium interrelations in the diet of Atlantic salmon (Salmo salar):
gross, histological and biochemical signs. Journal of Nutrition 106:892-904





Salmon data is in good agreement

with trout data
Dietary selenium effect on rainbow trout fry growth:

* Dietary sodium
selenite — 140 days

— Optimum [Se]:
about 1 pg/g
— EC10 =1.89 pg/g
* Dietary
Selenomethionine —
90 days
— Geomean =1.70 6
Mg/g 0.1 1 10

Selenium concentration in fish (ug/g whole body dry wt.) 19.16

10% reduction
in growth

® Hilton et al. 1980 data
— Brain-Cousens model
Vidal et al. 2005 data
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Hilton JW, Hodson PV, Slinger SJ. 1980. The requirement and toxicity of selenium in rainbow trout (Salmo gairdneri). J Nutr 110:2527-2535.
Vidal D, Bay SM, Schlenk D. 2005. Effects of dietary selenomethionine on larval rainbow trout (Oncorhynchus mykiss). Arch Environ Contam Toxicol
49:71-75.





Do young migrating salmon
actually linger long enough iIn
the contaminated portions of

rivers to bioaccumulate
selenium to levels of concern?





Selenium in juvenile salmon 1986-1987

0.66-2.1 pg/g

N=11

1.2-3.2 ug/g
N=11

2.9-3.1 yglg
N=2

Saiki, Jennings, and Hamilton 1991
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What do these selenium levels
In fish mean?
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Selenium risk to juvenile
salmon
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That was 1986-1987 .

What about now?

* Agricultural drainage management has
reduced selenium discharge to the SJ
River.
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Bioaccumulation:

Relationship between selenium in fish
tissue and selenium in water
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% mortality

national criterion

20% mortality

San Joaquin River at Hills Ferry
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Conclusion
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...unless selenium In the River
IS reduced
or flows Iincreased.





Thank you

* Mike Saiki
» Kevin Buhl
 Tom Maurer
» Ralph Seiler





		Toxicity of Selenium to Salmonids

		EPA selenium criterion�“for the protection of aquatic life:”�5 ppb (µg/L) in water�since 1992
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		Is the 5 ppb national criterion protective of salmonids?

		Chronic�Fish tissue-based criterion

		Aren’t coldwater fish (salmonids) more sensitive?

		Did EPA miss something?
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		Selenium in the San Joaquin River remains above salmon effect levels

		Conclusion

		…unless selenium in the River is reduced�or flows increased.
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Toxicity of Selenium to
Salmonids -

William Beckon, PhD, U. S. Fish and Wildlife Service, Sacramento, CA

Presented at CalFed Science Conference, Sacramento, CA, October 24, 2008





EPA selenium criterion
“for the protection of aquatic life:”

5 ppb (ug/L) in water

since 1992

57 FR 60848





contaminated stretch of
any major river in the Central Valley:

Most selenium

San Joaquin River at Hills Ferry
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Is the 5 ppb national criterion
protective of salmonids?

¢ Selenium In the water has little direct
effect on fish.

* Toxicity is due to selenium
accumulated in the tissue of fish from
selenium In their diet.

* Most directly relevant: relationship of
selenium In tissues to adverse
effects.





Chronic
Fish tissue-based criterion

United States Office of Water EPA-822-D-04-001
Environmental Protection 4304 November 2004

Draft
Aquatic Life

Water Quality Criteria
for Selenium
- 2004

¢ 791 IJg/g (whole body, dry weight)
 LOAEC for juvenile mortality at 4° C.
* Bluegill sunfish emy 1993, @ “warmwater fish”






Aren’t coldwater fish
(salmonids) more sensitive?

190 chemicals (ECOTOX data) more ‘
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Teather K, Parrott J. 2006 Assessing the chemical sensitivity of freshwater fish commonly used in toxicological studies .
Water Qual Res J Canada 41:100-105.





Did EPA miss something?

Included in analysis:

 Data selection

* Model used for
regression
(monotonic)

* Criterion effect level
(20%)

— If it kills 1/5 of the -\

population, is it 7 Tissue Sepgigdwl

protective?

Rotifer (Dobbs 1996)

From EPA 2004





Included:

selenium effect on salmon growth -- 60 days

Chinook Salmon Chinook Salmon
SLD Diet - 60 Days (Hamilton et al.1990) SeMet Diet - 60 Days (Hamilton et al. 1990)
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Tissue Se[ug/g dw]

EC20 = 15.74 ug/g dry wt. EC20 = 10.47 ug/g dry wt.
Species Mean Chronic Value:

SMCV = 12.84 ug/g dry wt.

EPA (Environmental Protection Agency). 2004. Draft Aquatic Life Water Quality Criteria for Selenium — 2004. EPA-822-D-04-001.






Excluded:

selenium effect on salmon survival -- 90 days
same study

 Larval
Chinook
salmon
from the
Merced fish
hatchery.

 EXxposed to
dietary A
selenium 0.990 pglg
for 90 dayS. 0.422 ug/g ' :

* Log-logistic 0% \
model. 0.01 0.1 1

64.5%
mortality
due to
selenium
toxicity
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Selenium concentration in fish (ug/g whole body dry wt.)

Hamilton, Steven J., K. J. Buhl, N. L. Faerber, R. H. Wiedmeyer, and F. A. Bullard. 1990. Toxicity of organic selenium in the diet to chinook salmon. Environ. Toxicol. Chem. 9:347-358.





Stated reason for exclusion :

“unacceptable control mortality” 60 - 90 days

But the
“control’
was in line
with other
treatments
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control mortality

due to
selenium
toxicity
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0.422 uglg |

0.01 0.1 1 10

Selenium concentration in fish (ug/g whole body dry wt.)





Selenium is essential as well as toxic...
SO regression model should be biphasic

Rainbow trout
Hilton et al. 1980
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Selenium concentration in diet (ng/g)

Data: Hilton JW, Hodson PV, Slinger SJ. 1980. The requirement and toxicity of selenium in rainbow trout (Salmo gairdneri). J Nutr 110:2527-2535.

Regression: Beckon WN, Parkins C, Maximovich A, Beckon AV. 2008. A general approach to modeling biphasic relationships. Environ Sci
Technol 42:1308-1314.





Biphasic model
applied to Hamilton et al. 1990

Regression:

- “Control” is Y=1-717(1+(0-805")
in good i
agreement
with other e 07 20% mortality
data =
e Optimum ) e e
'Se]: about - CO""?'
1 pg/g —
« LC10=1.84
lg/g

58% mortality
due to selenium
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2 3 4 5678 1
Selenium concentration in fish (ug/g whole body dry wt

Brain P, Cousens R. 1989. An equation to describe dose responses where there is stimulation of growth at low doses. Weed Res 29:93-96.
Hamilton, Steven J., K. J. Buhl, N. L. Faerber, R. H. Wiedmeyer, and F. A. Bullard. 1990. Toxicity of organic selenium in the diet to chinook salmon. Environ. Toxicol. Chem. 9:347-358.





Better biphasic model:
same result

° Chinook salmon 90 days

¢ MOdel Of ° iAtIaIntiq ?almorc; 4|2 days
BeCkon et al _‘_j_\_;—;?_‘\_llj\o\"‘/o mortality duetoSe |~ grga-iE_gcl:smljcsrelr:S (:go?el
eckon et al. mode
(2008)" is —
] ©
more flexible =
but requires E
deficiency 2 .
data.
« Additional
data from 0.1 1 10
Atlantic Selenium concentration in fish (ug/g
S " whole body dry wt.)

*Beckon WN, Parkins C, Maximovich A, Beckon AV. 2008. A general approach to modeling biphasic relationships. Environ
Sci Technol 42:1308-1314.

T Poston HA, Combs GF, Leibovitz L. 1976. Vitamin E and selenium interrelations in the diet of Atlantic salmon (Salmo salar):
gross, histological and biochemical signs. Journal of Nutrition 106:892-904





Salmon data is in good agreement

with trout data
Dietary selenium effect on rainbow trout fry growth:

* Dietary sodium
selenite — 140 days

— Optimum [Se]:
about 1 pg/g
— EC10 =1.89 pg/g
* Dietary
Selenomethionine —
90 days
— Geomean =1.70 6
Mg/g 0.1 1 10

Selenium concentration in fish (ug/g whole body dry wt.) 19.16

10% reduction
in growth

® Hilton et al. 1980 data
— Brain-Cousens model
Vidal et al. 2005 data
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Hilton JW, Hodson PV, Slinger SJ. 1980. The requirement and toxicity of selenium in rainbow trout (Salmo gairdneri). J Nutr 110:2527-2535.
Vidal D, Bay SM, Schlenk D. 2005. Effects of dietary selenomethionine on larval rainbow trout (Oncorhynchus mykiss). Arch Environ Contam Toxicol
49:71-75.





Do young migrating salmon
actually linger long enough iIn
the contaminated portions of

rivers to bioaccumulate
selenium to levels of concern?





Selenium in juvenile salmon 1986-1987

0.66-2.1 pg/g

N=11

1.2-3.2 ug/g
N=11

2.9-3.1 yglg
N=2

Saiki, Jennings, and Hamilton 1991
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What do these selenium levels
In fish mean?
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Selenium risk to juvenile
salmon
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That was 1986-1987 .

What about now?

* Agricultural drainage management has
reduced selenium discharge to the SJ
River.
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Bioaccumulation:

Relationship between selenium in fish
tissue and selenium in water
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Conclusion
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...unless selenium In the River
IS reduced
or flows Iincreased.





Thank you

* Mike Saiki
» Kevin Buhl
 Tom Maurer
» Ralph Seiler
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