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*

*Food web transfer of Se is complicated 
 
*A translator for Se from water to eggs is infeasible to 

determine and currently unnecessary 
 
*No evidence of Se adversely impacting birds 
 
*Approach for UDPES permitting and assessing Gilbert 

Bay adequate to protect uses 
 
*Under current conditions, primary focus is to monitor 

for increasing trends in Se 
 
*DWQ evaluating viability of using brine shrimp to 

monitor Se trends 
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*Gilbert Bay, GSL Se 

criterion = 12.5 mg/kg 

in avian eggs 

*Assess if water quality 

sufficient to support 

uses 

*Determine UPDES 

permit limits 

 

 

Cavitt, 2012 
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+ Least uncertain 

practical measure 

- Nesting season once/yr 

- Shorebirds for open 

waters 

- Destructive 

- Availability of eggs 

dependent on many 

factors 

- Representativeness 

 

Pluses Minuses 

Cavitt, 2012 
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Approach for UPDES permitting with tissue-based criterion 

adapted from USEPA (2009) MeHg Implementation Guidance 



Slide 6  

Se Water Algae Bugs Bird 

Egg 

Translator1 Translator3 Translator2 
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Selenium uptake in biota 

 Se in Gilbert Bay: elemental, selenite, 

selenate, selenide, and organic 

(Johnson et al., 2008) 

 Chemical form influences uptake in 

biota 

 Dietary uptake of organic Se dominant 

exposure route (Toll et al., 2005; Brix et 

al., 2005) 

 Protective effect of Sulfate and DOC 

(Brix et al., 2005) 
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Selenate uptake from water only by brine shrimp  

(Grosell, 2008) 

Regression equation 

overestimates uptake at 

higher concentrations 

 

How to explain results 

at highest tested 

concentration? 
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Selenium uptake by brine shrimp from algae (Grosell, 2008) 

From a birds 

perspective, 

ingested is relevant 

 

Highest 

concentration appx. 

equivalent to 80 µg/l 

selenate 

 

Uptake lower than 

other studies 
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Brine shrimp Selenate assimilation efficiency from algae  

(Grosell, 2008) 

Uptake rates 

measured at low 

concentrations 

overestimate 

uptake at high 

concentrations 
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Brine shrimp Se uptake from Gilbert Bay water  

(Brix et al., 2004) 

Collocated 

GSL brine 

shrimp and 

water samples 

 

27 µg/l 

acceptable for 

target of 5 

mg/kg in brine 

shrimp 

 

Uptake at low 

concentrations 

over predicts 

uptake at high 

concentrations 

 



Slide 12  

Brine shrimp Se uptake from water (Byron et al., 2011) 

Uptake 

unpredictable 

at Se < 1 µg/l 

 

Uptake at low 

concentrations 

over predicts 

uptake at high 

concentrations 
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Brine shrimp Se uptake model 

GSL Se Std (DWQ, 2008) 

Based on 

Grosell 

data <2.5 

µg/l 

 

Predictions 

deviate 

from Brix, 

Byron, and  

full data of 

Grosell 
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12.5 mg/kg egg std 
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Gilbert Bay selenium in water and brine shrimp 
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No 
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*No evidence exists that Se is impairing the uses of 
Gilbert Bay. 

*A translator for Se from water is infeasible to calculate 
and will likely remain infeasible at existing lake 
concentrations. 

*DWQ will adapt USEPA’s guidance for implementing 
tissue-based criteria for UPDES permits to Gilbert Bay 

*Se concentrations in effluent, water, and biota will 
continue to be monitored.  Increasing trends will 
provide early warning of approaching the assimilative 
capacity. 

*The Se egg triggers in R317-2-14 require specific actions 
before the egg criterion is exceeded. 

*This adaptive approach will ensure that discharges to 
Gilbert Bay will not impair the uses. 
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Selenate 

uptake by 

brine 

shrimp 

(Grossell, 

2008) 
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Selenate 

uptake by 

algae 

(Grosell, 

2008) 

Algal uptake 

mg/kg ~µg/l 
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*

 

Food Web Model from Development of a Selenium Standard for GSL  

(DWQ, 2008) 


