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Á Cadmium

Á Chromium III and VI

Á Copper

Á Lead

Á Nickel 

Á Silver

Á Zinc

2005 Metals Criteria Changes



Percent  Reduct ion in Chronic Criteria
(Hardness =  150 mg/L CaCO3) 
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Percent  Reduct ion in Acute Criteria
(Hardness - 150 mg/L CaCO3)
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Water Quality-Based Effluent Limits

Metals Limits are Proportional to 
Water Quality Standards



ÁLower effluent limits for metals at 
permit reissuance

ÁPotential permit violations

ÁIncentive to reduce metals sources

ÁPotential need to revise local limits

ÁFrustration if sources cannot be 
reduced and violations occur

Implications





ÁLoad reduction??

ÁTreatment??

ÁModify effluent limits with site-

specific data??

Options:



ÁCheck the assumptions and calculations used 
for the effluent limits 

Suggested Approaches to 
Address Limits



Water Quality-Based Effluent Limits

Å Can be Revised  over Time to Better

Reflect Site Conditions



ÁCheck the assumptions and calculations used 
for the effluent limits

Suggested Approaches to 
Address Limits

ÅCoefficient of Variation





ÁCheck the assumptions and calculations used 
for the effluent limits

ÅCoefficient of Variation

ÅHardness ïStream chemistry

- 150 mg/L is generally assumed

- Actual may be higher (25th percentile)

ÅTranslators



Translators



Á4ÈÅ ΧίίΩ Ȱ-ÅÔÁÌÓ 0ÏÌÉÃÙȱ 

Total recoverable to total dissolved metals

Á%0! ÄÅÖÅÌÏÐÅÄ ȰÃÏÎÖÅÒÓÉÏÎ ÆÁÃÔÏÒÓȱ ÆÏÒ ÔÈÅÉÒ 
historic toxicity data

Á4ÈÅÓÅ ÓÁÍÅ ȰÔÒÁÎÓÌÁÔÏÒÓȱ ÁÒÅ ÄÅÆÁÕÌÔ ÖÁÌÕÅÓ ÆÏÒ 
-ÉÓÓÏÕÒÉ 71"%,ȭÓ

ÁDefault translators are likely conservative

ÁEPA encourages site-specific translators

Translators 101



4ÒÁÎÓÌÁÔÏÒÓ ʦʣʦ ƽÃÏÎÔƦÄƾ



MDNR Translator 
Language in Permits



Site-Specific Translators

ÁFavorable option if limits may be violated

ÁResulting limits are generally increased 

ÁLimits can be revised without a rule change

ÁNeeds an MDNR approved field sampling 
plan (QAPP)





ÁIdentifies sampling frequency and location 
(ex. 10 events, end of mxng zone)

ÁQuality Assurance Project Plan (QAPP)

ÁShould use Trace Metal sampling (EPA 
Method 1669) and Analysis (Method 200.8) 
methods

ÁData validation, analysis and translator 
calculation approach

Translator Field Sampling Plan



Translator Field Sampling Plan 
(cont½d)

ÁRequires a statistically representative approach

ÁStream/effluent dynamics must be considered
ĞMixing zones

ĞDiurnal and seasonal variations

ĞTSS and pH considerations

ÁCritical condition
ĞLow flow or adsorbent based??

ÁMethod detection limits (must be very low)
ĞConduct preliminary monitoring to confirm 



f D = CD/CT         (Direct Method)

f D = (1 + KP¤ TSS)-1 (Partition Coefficient)

Translator Calculation



Current Translator Study

ÁFirst municipal translator QAPP in Missouri

ÁPreliminary data:
ĞFavorable for copper

ĞZinc unchanged

ĞLow TSS

ĞMethod 200.8 more accurate 



Site-Specific Criteria
Developed for a specific receiving water body or 

region.
Á Three appropriate conditions 

(10 CSR 20-7.031 (4) (R))

1. Natural adaptive processes
2. Composition of aquatic life is different
3. Natural physical and or chemical characteristics



Site-specific Criteria (Cont½d)

3.  Physical and or chemical characteristics 

Water effect ratio

Biotic Ligand Model (BLM)



Water Effect Ratio

Á10 CSR 20-7.031 (1)(X)

Water effect ratio: Appropriate measure of 
the toxicity of a material obtained in a site 
water divided by the same measure of the 
toxicity of the same material obtained 
simultaneously in a laboratory dilution water.



Water Effect Ratio

ÁRequires laboratory toxicity assays on 
effluent and receiving stream

ÁStreamlined and non-streamlined 
approaches



Biotic Ligand Model (BLM)

ÁModels bioavailability of metals based 
on water chemistry measurement

ÁLigand defined



Á%0!ȭÓ ΨΦΦέ ÒÅÖÉÓÅÄ ÃÏÐÐÅÒ ÃÒÉÔÅÒÉÁ ÉÓ Ȱ",--
ÂÁÓÅÄȱ

ÁWater quality inputs:   

- temperature

- pH 

- dissolved organic carbon (DOC) 

- calcium, magnesium, sodium,            
potassium, sulfate, chloride,

- alkalinity 



Graphic from WERF and HydroQual, Inc.





Longitudinal Criterion Prediction
Total Recoverable Copper
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Site Specific Criteria (Cont½d)

2. Composition of aquatic life is different

Species recalculation
Á Recalculate criteria based on taxa present in 

the waterbody

Á Add or delete taxa from the national toxicity 
database

Á 8 Family Rule



1)  Salmonidae

2)  A second family in the class Osteichthyes

Á preferably a commercially or recreationally important warm water species (e.g., bluegill, channel catfish, etc.) 

Á A third family in the phylum Chordata(may be in the class Osteichthyesor may be an amphibian, etc.) 

Á A planktoniccrustacean (e.g., cladoceran, copepod, etc.) 

Á A benthic crustacean (e.g., ostracod, isopod, amphipod, crayfish, etc.) 

Á An insect (e.g., mayfly, dragonfly, damselfly, stonefly, caddisfly, mosquito, midge, etc.) 

Á A family in a phylum other than Arthropodaor Chordata(e.g., Rotifera, Annelida, Mollusca, etc.) 

Á A family in any order of insect or any phylum not already represented 


