










Currently, we do not know the non-reproductive effects of selenium exposure at current 
levels in birds occurring on the GSL, but the possibility of allowing selenium in the GSL to 
increase more than four-fold^ will likely push liver and muscle concentrations within ranges 
that could result in adverse population-level effects. The proposed ECio standard does not 
adequately address concems related to non-reproductive effects. 

• In addition to concems about the potential inadequacy ofthe proposed ECio standard to 
protect non-reproductive effects, the proposed ECio standard may not adequately protect 
brine shrimp and the Artemia cyst industry. At the Water Quality Board meeting (June 20, 
2008) Don Leonard presented a third recommendation for a tissue-based standard in avian 
eggs that is roughly equivalent to an ECe (10.4 mg/kg). This lower recommendation was 
based on the modeled relationships between concentrations of selenium in water, brine 

I shrimp, brine shrimp cysts, and avian eggs that showed that at the ECio value in eggs (12.5 
mg/kg), concentrations in brine shrimp and brine shrimp cysts would exceed permissible 
levels in certain aquaculture markets such as the European Union. Mr. Leonard urged the 
Water Quality Board to approve a lower standard so that brine shrimp tissues (cysts, nauplii 
and adults) would not exceed dietary effect thresholds for fish. The Service agrees in 
concept with the recommendation to lower the proposed standard because of our goal to be 

; fully protective ofthe GSL and its resources, including brine shrimp and the Artemia cyst 
' industry. The case presented by Mr. Leonard shows once again that the proposed ECio 
j standard may not be fully protective. While the recommendation to set a lower standard at 
[ 10.4 mg/kg is a step in the right direction, we believe that it does not go far enough. Our 
! recommendation to set a No Effect standard of 5 mg/kg would obviate concems with 
I concentrations in brine shrimp tissues. 

I 

• The proposed ECio standard (12.5 mg/kg) is based on a logistic regression developed by 
Ohlendorf (2003) on a set of pooled results from different studies, the pooling of data being 
made possible by converting all results to a control-adjusted basis. The curves developed by 
Ohlendorf do not consider the hormetic properties of selenium, which is a hormetic chemical, 
meaning that adverse effects can be caused by deficient dietary exposure as well as by 
excessive dietary exposure. Consequently, the classic concept ofa control group as a zero 
(or nearly zero) exposure group is inappropriate for evaluating results of selenium toxicity 
tests. For a hormetic chemical, ignoring the potential effects of hormesis will always lead to 
potentially overestimafing particular effects points such as the ECio (Beckon et al. 2008). 
Including hormesis in the toxicity curves moves the hormetic ECio (8 mg/kg) much closer to 
our recommended No Effect standard (5 mg/kg). Hormesis was not fully considered by the 
Science Panel for reasons outlined in the No Effect recommendation prepared by five 
members ofthe Steering Committee; however, earlier this summer. Orange County, CA 
accepted a recommendation to go no higher than the hormetic ECio of 8 mg/kg in mallard 
eggs for a site-specific selenium objective they are preparing (Joe Skompa, U.S. Fish and 
Wildlife Service, per. comm.). If the Division wishes to move forward with an ECio 
recommendation, we encourage the state follow Orange County's lead and adopt the 
hormefic ECio of 8 mg/kg. 

^ The predicted four-fold increase is based on models incorporating existing selenium concentrations in all media 
and the predicted concentrations in water and brine shrimp associated with the ECio value of 12.5 mg/kg in eggs. 
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Some members ofthe Steering Committee and staff from the Division have suggested that 
setting a standard based on an ECio value is more protective than most other water quality 
standards which are often based on an EC20 value. We agree that this is largely tme, but we 
believe there are a few important differences between previous water quality standards and 
the one proposed for GSL and that these must be considered in developing a standard. 

Precedent is one argument some use for recommending an ECio value as.the standard. The 
claim is that the Great Lakes Initiative (GLI) set standards based on the ECio; however, this 
is not entirely tme. Instead the GLI developed standards based on a no observed effect 
concentration (NOEC), it just happens that "a NOEC is similar to an ECio value in terms of 
level of protection" (Bill Weurthele, Science Panel Meeting, Salt Lake City, Utah; November 
30, 2007). Some may consider this a nuance of language, but we believe there is an 
important distinction between setting out to develop standards based on not observing effects 
and setting out to intentionally develop standards at an ECio level. 

The GSL selenium standard is unlike any other water quality standard, since it is tissue-
based, while all other standards are water-column-based. This is an important consideration 
since with "typical aquatic life water column value where we know the organisms are not 
going to be exposed to those levels on a continuous basis...[but when] it comes to a tissue-
based value which is what we're looking at here...that's different, because then the organism 
is exposed to that value on a more or less continuous basis" (Bill Weurthele, Science Panel 
Meeting, Salt Lake City, Utah November 30, 2007). Because the tissue-based GSL standard 
will cause organisms to be constantly exposed, applying the usual assumptions of water-
column-based standards may not be applicable in this case. 

In addition to the specter of continuous exposure, there are other important differences 
between this standard and other standards. 

o First, selenium is different than most contaminants regulated by the Division such 
as chlorine, ammonia, and copper. Selenium toxicity comes not primarily through 
acute exposure but via chronic exposure because it readily bioaccumulates in 
organisms, is easily recycled within a system and once introduced into a system 
takes decades to be removed (Skompa, 1998). Chlorine and ammonia on the 
other hand do not persist in the water-column environment and do not 
bioaccumulate. The Division recognizes the special properties of 
bioaccumulative compounds and specifically mentions that mixing zones can be 
limited or disallowed for substances such as selenium (UAC 317-2-5.1). 

o Second, the GSL selenium standard will affect the entire ecosystem of Gilbert 
Bay, not just a limited section of a river or a mixing zone in lake. In many cases 
the concentration of a pollutant at the water quality standard will decrease at some 
point below the point of discharge due to dissipation or dilution, etc. The entire 
system is not affected and there are refugia areas for aquatic life. This is not the 
case for the GSL because the standard is a geometric mean representing the entire 
lake; therefore, the entire ecosystem is affected. 
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o Third, implementation ofwater quality standards almost always involves setting 
maximum concentrations at low flow conditions (e.g., 7Q10). Since low flow 
conditions rarely occur, concentrations of pollutants are not at their effect levels 
most ofthe time. This would not be tme for GSL since there is no low flow 
condition for the GSL. Instead, organisms like brine shrimp would be exposed to 
the full concentration in the lake all the time. 

o Four, the GSL is ecologically different than freshwater rivers and lakes and is 
even different than the oceans. We are just beginning to understand the lake and 
its processes, but there are many uncertainties and unknowns. One of these is the 
possibility that there may be a lag time between new inputs and the observation of 
impacts on the lake. If the lake responds quickly, adjustments in load reductions 
should be effective, but if the lake is slow in responding, efforts to reduce loads 
may prove ineffective at reducing impacts to the lake. Until we know more about 
the lake and how it responds to new loads, it is appropriate to take a precautionary 
approach and set a No Effect standard. 

• The proposed tissue-based standard for the GSL is the culmination of four years' efforts. It 
is the first numeric standard for the GSL and the first ever wildlife criterion for the nation. 
Clearly, this is a historic moment, and perhaps the eyes ofthe nation are watching. We have 
outlined a few reasons why we recommend the Division and the State adopt a No Effect 
standard for the GSL. EPA has stated that they are willing to approve a No Effect standard 
and EPA has also stated that doing so would not limit the State's ability to set future water 
quality standards. We urge the Division to adopt a fully protective standard. Again, this is a 
historic moment and all involved should be congratulated. 

Miscellaneous 

Comments on DAR File No. 31650 

1. Under the proposed mle, a level II anti-degradation review would not be necessary under 
certain conditions where the project would consume less than 20% or 10%) ofthe 
remaining assimilative capacity (page 4). While permit limits are usually based on low 
flow conditions (e.g., 7Q10), the remaining assimilative capacity is apparently calculated 
from average flows. We are concemed that using an average flow to determine 
assimilative capacity could severely overestimate the amount of assimilative capacity in 
many of Utah's waters, especially if high spring peak flows are used to calculate the 
average flow. The average flow many be the appropriate statistic for waters with 
relatively constant flows but may not be applicable to westem waters. We recommend 
the Division evaluate the hydrographs from a few waters to determine how daily flows 
and their assimilative capacity compare to that ofthe yearly average flow. Ifthere is 
wide variation, the Division may wish to consider other flow conditions (e.g., 7Q10) 
when calculating assimilative capacity 

2. The words "shore birds" (page 8 and following) can be combined into a single word. 
3. Farmington Bay Open Water below 4,208 is shown as 5C; however, it should be 5D 

(page 30). This should be corrected before being made final by DAR. 
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4. We support the addition ofthe chronic aquatic life numeric criteria for ammonia to 
classes 3C and 3D (page 42). 

5. The implementation and assessment methodology under footnote 14 for the GSL 
selenium standard (page 47 and 48) are based on the ECio value of 12.5 mg/kg dry 
weight in avian eggs. As stated in the No Effect recommendation (5 mg/kg) a modified 
assessment methodology could be developed or may not be needed if the state adopted a 
No Effect standard. One or two members ofthe Steering Committee disagree with the 
assessment methodology; however, all members ofthe Science Panel recommended an 
assessment methodology be adopted with the standard and a few Steering Committee 
voted for the ECio rather than a lower standard because ofthe assessment methodology. 
Unless the state adopts a lower standard, this assessment methodology should remain as 
part ofthe mle. We encourage the state to add brine shrimp triggers that protect the non-
breeding migratory birds and the Artemia cyst industry. 

We appreciate the opportunity to participate in the Water Quality Standards Workgroup and 
Great Salt Lake Steering Committee, and we look forward to future collaborafion with your staff 
If fiirther assistance is needed or you have any questions, please contact Nathan Damall or John 
Isanhart, at (801) 975-3330 extensions 137 and 144, respectively. 

V̂ -̂  Larry Crist 
Utah Field Supervisor 

cc: Utah Division of Water Quality 
Attn: William Moellmer 
P.O. Box 144870 
Salt Lake City, Utah 84114-4870 

U.S. Environmental Protection Agency 
Water Quality Unit 
Attn: Karen Hamilton 
1595 Wynkoop Street 
Denver, CO 80202-1129 

DWQ-2008-001395 
08/26/2008

Page 9 of 11



Reference List 

1. Beckon, W. N. , Parkins, C , Maximovich, A., & Beckon, A. V. (2008). A general 
approach to modeling biphasic relationships. Environmental Science and 
Technology. 42. 1308-1314. 

2. Conover, M., Luft, J., & Perschon, C. (2008). Concentrafions of selenium in eared grebes 
fi-om the Great Salt Lake, Utah. Final Report: Development ofa selenium standard 
for the open waters ofthe Great Salt Lake. Salt Lake City, Utah: Prepared for the 
Utah Department of Environmental Quality, Utah Division of Water Quality. 

3. Conover, M., Vest Josh, Luft, J., & Perschon, C. (2008). Concentrations of selenium and 
mercury in common goldeneyes from the Great Salt Lake, Utah. Final Report: 
Development ofa selenium standard for the open waters ofthe Great Salt Lake. Salt 
Lake City, Utah: Prepared for the Utah Department of Environmental Quality, Utah 
Division of Water Quality. 

4. Damall, N. L., & Miles, A. K. (2008). Dynamics of mercury in eared grebes on the Great 
Salt Lake. 10th Intemational Conference on Salt Lake Research & Friends of Great 
Salt Lake Issues Fomm . 

5. Heinz, G. H. (1996). Selenium in birds, in W. N. Beyer, G. H. Heinz, & A. W. Redmon-
Norwood (eds.). Environmental contaminants in wildlife: interpreting tissue 
concentrations (pp. 447-458). Boca Raton, FL: Lewis. 

6. Hoffinan, D. J. (2002). Role of selenium toxicity and oxidative stress in aquatic birds. 
Aquatic Toxicology, 57. 11-26. 

7. Jehl, J. R., Jr. (1988). Biology ofthe eared grebe and Wilson's phalarope in the 
nonbreeding season: a study of adaptations to saline lakes. Studies in Avian 
Biology. 12. 1-79. 

8. Manning, A. E., & Paul, D. S. (2003). Migratory waterbird use ofthe Great Salt Lake 
ecosystem. Great Basin Birds. 6(1). 5-17. 

9. Manomet Center for Conservation Science. (Great Salt Lake Westem Hemisphere 
Shorebird Reserve Network Site [Web Page]. URL 
http://www.manomet.org/WHSRN/viewsite-new.php?id=36 [2007, September 14]. 

10. National Irrigation Water Quality Program. (1998). Guidelines for interpretation ofthe 
biological effects of selected constituents in biota, water and sediment. (Report No. 
Information Report No. 3). National Irrigation Water Quality Program. 

11. Ohlendorf, H. M. (2003). Ecotoxicology of selenium, in D. J. Hoffrnan, B. A. Rattner, G. 
A. Burton, Jr., & J. Caims, Jr. (Eds), Handbook of Ecotoxicology (2nd edition ed., 
pp. 465-500). Boca Raton, FL: Lewis Publishers. 

12. Skompa, J. P. (1998). Selenium poisoning offish and wildlife in nature: lessons from 

10 
DWQ-2008-001395 
08/26/2008

Page 10 of 11

http://www.manomet.org/WHSRN/viewsite-new.php?id=36


twelve real-world examples, in W. T. Frankenberger, Jr., & R. A. Engberg (editors), 
Environmental Chemistry of Selenium (pp. 315-354). New York, NY: Marcel 
Dekker, Inc. 

13. Vest, J. L , Conover, M. R., Perschon, C, Luft, J., & Hall, J. O. (2008). Trace Element 
Concentrations in Wintering Waterfowl from the Great Salt Lake, Utah. Archives of 
Environmental Contamination and Toxicology. 

11 
DWQ-2008-001395 
08/26/2008

Page 11 of 11




