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 Three parts:

◦ Water column 5 ug/l

◦ Whole body 8.0 µg/g
or

Fish Filet 11.3 µg/g

◦ Egg/Ovary 15.8 µg/g

 Rock Paper Scissors – Egg/Ovary trumps 
WB/Filet trumps Water  



 DEP substantially revised Selenium Chronic 
Aquatic Life Criteria Implementation

 Now provides two options for fish tissue 
selenium limits
◦ Bioaccumulation factor is still an option to develop 

water column limits

◦ Can now get fish tissue limits in the NPDES permit!



 No less than two fish tissue samples (cannot 
mix and match WB and E/O)

 Most recent two years of water column data 
for instream station.

 Will receive “translated” effluent limits at the 
outlet.

Bioaccumulation Factor (BAF) (L/kg) = 
Tissue Concentration (mg/kg) dry weight 

Average Water Column Concentration (mg/L) 
 

Protective Water Column Concentration (mg/L) = 
Se Fish Tissue Criterion (mg/kg) 

BAF (L/kg) 
 



 Instream compliance point is assigned for 
each outlet.  

 Sampling point must be “nearest practicable 
location downstream of the outlet(s) with 
adequate fish community”

 Baseline fish tissue study and water column 
sample must be submitted with the permit 
application for each instream compliance 
point

 DEP must approve instream compliance 
points prior to sampling



 If fish tissue limits are exceeded more than 
two times in rolling 24-month period, must 
submit permit application Option 1 (site-
specific BAF effluent limits)



 Nothing Changes!!!  (Except …)

 On-bench outlets –Precipitation Induced 
Policy takes you to benchmarks -- must 
apply for this (another IMPORTANT topic)

 Fish tissue implementation is an option, not a 
requirement



 Identify the proper stream location to 
represent your outlets
◦ Must be of adequate size to have fish – previous 

surveys or field reconnaissance

 Target species are two most abundant minnow 
species and sunfish if resident.

 Compliance monitoring:
◦ Good location is vital
◦ Repeatable surveys 
◦ Consistent community composition
◦ Baseline study establishes community members and 

compliance with tissue standard
◦ KNOW WHAT YOU ARE SUBMITTING



 BAF option - can be applied to any outlet 

 Semi-annual tissue compliance monitoring –
applies to discharging outlets only (reported 
discharge within the last year)

 Sample plan submitted to WVDEP for review 
and approval (contact David Nichols)



 Unsure which method? 

 Submit plan for semi-annual compliance 
monitoring.  

 Site will work for BAF option

 Not guaranteed vice versa
◦ Discharging outlets only 

















 Water column criteria derived to be protective in 
worst case scenarios and are much less predictive 
of toxic effects

 Bioaccumulation is site-specific (lentic, lotic, 
resident biota), species-specific (fish), and 
dependent upon selenium form



 Most all coal mining discharges within the 
state of WV:
◦ Lotic – flowing waters = lower bioaccumulation

◦ Selenate – least bioaccumulative oxyanion

◦ Sensitive species are rarely present

 Existing water quality criteria are  
overprotective in most flowing waters within 
the State of WV
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Calculator at low Se concentrations



Bear Branch

Slab Creek

Upton Branch

Mud River
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Questions???


