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• Overview 

– EPA 304(a) 

– State Process 

• Specifics on Cd, Pb, and Zn in Idaho 

– Criteria equations 

– History 

– New EPA 304(a) for Cd 
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Criteria 

• Must protect designated uses 

• Must be based on sound science 
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Numeric Criteria and Risk  

Water Quality 
Parameter 

Designated Use Supported 

No Significant Risk Posed 

Designated Use not Supported 

Unacceptable Risk to Aquatic Life 

CRITERION LEVEL 

0 



EPA 304(a) Recommendations 
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How are 
Aquatic Life 

Criteria 
Developed? 
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How are 
Aquatic Life 

Criteria 
Developed? 

Acute Toxicity Data 
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How are 
Aquatic Life 

Criteria 
Developed? 
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Acute:Chronic 



How are 
Aquatic Life 

Criteria 
Developed? 
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• Plant 
• Bioconcentration 
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304(a) Recommended Criteria 

• Criterion Maximum Concentration (CMC) = 
Acute Criterion 

– Maximum instantaneous or 1 hour average 

 

• Criterion Continuous Concentration (CCC) = 
Chronic Criterion 

– 4 day average 
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State Rulemaking Process 
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Rulemaking Oversimplified 

Proposed Rule 
(may be 

negotiated 
rule) 

Pending Rule (if 
DEQ Board 
approves) 

Final Rule 
(effective only 

after 
Legislature 
approval) 

Roughly 1 year 
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Negotiated Rulemaking 

• Optional informal process among interested parties 
and DEQ to seek consensus on rule content.   

 

 

 

 

Notice of negotiated rulemaking, an invitation for all 
interested parties to participate. 

May lead to a proposed rule. 

DEQ’s policy is to encourage this 
process, whenever feasible.   
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Final Rules 

• Final Rules are effective upon conclusion of 
the legislative session they are reviewed 
(unless …) 

• Final rules are codified in the Idaho 
Administrative Code (cited as IDAPA), 
published annually in July 

• But available on the Web sooner … 

• State adopted WQS not effective for CWA 
purposes until EPA approves them 
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The EPA/DEQ  
WQS Partnership Flowchart 

EPA DEQ 

Recommends Adopts Oversees Implements 

CWA 
304(a) 

CWA 
303(c) 

Idaho Code 
39-3601 et 
seq. 

Idaho 
Administrative 
Procedures Act 
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The best source for rules is on the Web… 
 

http://adm.idaho.gov/adminrules/rules/i
dapa58/0102.pdf 



Cd, Pb, and Zn 
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• Section 210 

May 3, 2016 19 



May 3, 2016 20 



Cd, Pb, and Zn 

• Hardness dependent: criteria determined by 
an equation, with variables found in 
Subsection 210.03.c.iii (WER) and     
Subsection 210.02 (equation) 
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210.03.c.iii 

• Expressed as dissolved metal (0.45µm filter) 

• WER: site specific, shall be 1.0 unless 
otherwise specified in rule 
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210.02 



Cadmium: 

 𝐶𝑀𝐶 = 1.0𝑒 0.8367 ln 𝐻𝑎𝑟𝑑𝑛𝑒𝑠𝑠 + −3.560 × 1 

 

 𝐶𝐶𝐶 = 1.0𝑒 0.8190 ln 𝐻𝑎𝑟𝑑𝑛𝑒𝑠𝑠 + −3.344 × 0.909 

 

*CCC CF is also hardness dependent 

*Hardness floor – 10 mg/L calcium carbonate 

*Hardness ceiling – 400 mg/L calcium carbonate  
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 𝑪𝑴𝑪 = 𝟏. 𝟎𝒆 𝒎𝑨 𝒍𝒏 𝑯𝒂𝒓𝒅𝒏𝒆𝒔𝒔 + 𝒃𝑨 × 𝑨𝑪𝑭 

 𝑪𝑪𝑪 = 𝟏. 𝟎𝒆 𝒎𝒄 𝒍𝒏 𝑯𝒂𝒓𝒅𝒏𝒆𝒔𝒔 + 𝒃𝒄 × 𝒄𝑪𝑭 



Lead: 

 𝐶𝑀𝐶 = 1.0𝑒 1.273 ln 𝐻𝑎𝑟𝑑𝑛𝑒𝑠𝑠 + −−1.460 × 0.791 

 

 𝐶𝐶𝐶 = 1.0𝑒 1.273 ln 𝐻𝑎𝑟𝑑𝑛𝑒𝑠𝑠 + −4.705 × 0.791 

 

*CMC and CCC CF are also hardness dependent 

*Hardness floor – 25 mg/L calcium carbonate 

*Hardness ceiling – 400 mg/L calcium carbonate  
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 𝑪𝑴𝑪 = 𝟏. 𝟎𝒆 𝒎𝑨 𝒍𝒏 𝑯𝒂𝒓𝒅𝒏𝒆𝒔𝒔 + 𝒃𝑨 × 𝑨𝑪𝑭 

 𝑪𝑪𝑪 = 𝟏. 𝟎𝒆 𝒎𝒄 𝒍𝒏 𝑯𝒂𝒓𝒅𝒏𝒆𝒔𝒔 + 𝒃𝒄 × 𝒄𝑪𝑭 



Zinc: 

 𝐶𝑀𝐶 = 1.0𝑒 0.8473 ln 𝐻𝑎𝑟𝑑𝑛𝑒𝑠𝑠 + 0.884 × 0.978 

 𝐶𝐶𝐶 = 1.0𝑒 0.8473 ln 𝐻𝑎𝑟𝑑𝑛𝑒𝑠𝑠 + 0.884 × 0.986 

 

 

 

*Hardness floor – 25 mg/L calcium carbonate 

*Hardness ceiling – 400 mg/L calcium carbonate  
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 𝑪𝑴𝑪 = 𝟏. 𝟎𝒆 𝒎𝑨 𝒍𝒏 𝑯𝒂𝒓𝒅𝒏𝒆𝒔𝒔 + 𝒃𝑨 × 𝑨𝑪𝑭 

 𝑪𝑪𝑪 = 𝟏. 𝟎𝒆 𝒎𝒄 𝒍𝒏 𝑯𝒂𝒓𝒅𝒏𝒆𝒔𝒔 + 𝒃𝒄 × 𝒄𝑪𝑭 



History 

• Lead and Zinc: Based on EPA 304(a) criteria 

– Pb: 1980 

– Zn: 1995 
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History 

• Cadmium 
– Initiated negotiated 

rulemaking in 2005 

– Update both Aquatic 
Life and Human Health 

– Idaho specific – used 
updated toxicity data 

– Submitted July, 2006 

*Did not include change 
to low-end hardness cap 
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History 

• Revision of low-end 
hardness cap for Cd 
submitted in 2010 

• EPA approved both Cd 
criteria and low-end 
hardness cap of        
10 µg/L in 2011 
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New 304(a) for Cd 

• Federal Register April 4, 
2016 
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Idaho EPA 304(a) 

  
Acute 
(µg/L) 

Chronic 
(µg/L) 

Acute 
(µg/L) 

Chronic 
(µg/L) 

Cadmium 1.3 0.6 1.8 0.72 

Lead 65 2.5 65 2.5 

Zinc 120 120 120 120 

Cadmium Idaho WQS uses minimum hardness of 10 mg/L 

Lead and Zinc Idaho WQS uses minimum hardness of 25 mg/L 

Cadmium EPA Cd 304(a) criteria for AL released 4/4/2016 
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Summary 

• Criteria developed based on toxicity studies 
from multiple organisms 

• EPA recommends – 304(a)  

• State initiates rulemaking – negotiated  

• Final rule – EPA must approve before becomes 
enforceable for CWA purposes  
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Questions? 

Jason Pappani 

Water Quality Standards Lead 

(208) 373-0515 

jason.pappani@deq.idaho.gov 
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Site Specific Criteria 
South Fork Coeur d’Alene River 
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Site Specific Criteria 
Boise River 
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