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Surface Water Quality Standards

Antidegradation
Water Quality Criteria

Implementation 
Designated Uses



Water Quality Criteria 

• Concentrations of pollutants or narrative 
statements to protect designated uses



Water Quality Criteria: Clean Water Act 

40 CFR 131.11

• Water quality criteria must protect the designated use



Water Quality Criteria: Clean Water Act 

40 CFR 131.11

• Water quality criteria can be based on

• Clean Water Act Section 304(a) guidance* 

*criteria for water quality that reflect the latest 

scientific knowledge



Water Quality Criteria: Clean Water Act 

40 CFR 131.11

• Water quality criteria can be based on

• 304(a) guidance modified to reflect site-specific 

conditions



Water Quality Criteria: Clean Water Act 

40 CFR 131.11

• Water quality criteria can be based on

• Other scientifically defensible methods



Water Quality Criteria: Clean Water Act 

40 CFR 131.11

• Water quality criteria can be

• narrative criteria or criteria based on biomonitoring 

methods where numerical criteria cannot be 

established or to supplement numeric criteria



Nationally Recommended Water Quality Criteria



Nationally Recommended Water Quality Criteria

https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table


Nationally Recommended Water Quality Criteria

https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table


Nationally Recommended Water Quality Criteria

~ 122 Pollutants

https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table


Nationally Recommended Water Quality Criteria

27 Pollutants

• Developed to protect against taste 
and odor

https://www.epa.gov/wqc/national-recommended-water-quality-criteria-organoleptic-effects


• Represent levels of pollutants in surface 
waters that will minimize the risk of adverse 
effects to humans from chronic (lifetime) 
exposure to substances through the 
ingestion of drinking water and aquatic 
organisms from surface waters

Criteria for Protection of Consumption of Drinking 
Water and Aquatic Organisms



• Also intended to be protective against 
adverse effects that may be expected to 
occur as a result of acute or short-term 
exposures

Criteria for Protection of Consumption of Drinking 
Water and Aquatic Organisms



Develop drinking water criteria because:
• Drinking water is a designated use and criteria are needed
• Although rare, some public water supplies are not treated
• Existing treatments may not be effective for some 

pollutants
• Ambient waters should not be polluted such that the 

burden is shifted from dischargers to public water supplies

Criteria for Protection of Consumption of Drinking 
Water and Aquatic Organisms



No separate drinking water criteria because:
• Clean Water Act requirements for fishable and 

swimmable uses
• Waters have multiple designated uses
• If a waterbody is used for drinking water, it likely 

supports consumable aquatic life

Criteria for Protection of Consumption of Drinking 
Water and Aquatic Organisms



Criteria for Protection of Consumption of Drinking 
Water and Aquatic Organisms

• Body Weight

• Water Consumption Rate

• Fish Consumption Rate

• Health Toxicity Values
• Duration of Exposure (70 years)

• Relative Source Contribution

• Bioaccumulation Factor

Inputs



Criteria for Protection of Consumption of Drinking 
Water and Aquatic Organisms

• Health Toxicity Values
• Carcinogens 
• Noncarcinogens 

• Relative Source Contribution
• Accounts for more potential exposure pathways 

(ocean fish, other meats, grains, vegetables, fruits, 
dermal exposure, respiratory exposure) to ensure 
individual’s total exposure does not exceed the 
criteria

• Bioaccumulation Factor
• Accounts for accumulation within fish/aquatic 

organisms and assumes three trophic levels

Inputs



• Body Weight

• Fish Consumption Rate

• Health Toxicity Values
• Duration of exposure

• Relative Source Contribution

• Bioaccumulation Factor

Criteria for Protection of Consumption of Aquatic 
Organisms

Inputs



Criteria for Protection of Consumption of 
Drinking Water and Aquatic Organisms

• Body Weight: Arithmetic mean

• Relative Source Contribution: Arithmetic mean of 
other exposures (e.g., non-fish dietary)

• Bioaccumulation Factor: Median (50th percentile) 

• Drinking Water Intake: 90th percentile estimate

• Fish Intake: 90th percentile estimates



Criteria for Protection of Consumption of Drinking 
Water and Aquatic Organisms

• Criteria require several risk management decisions best 
made at the local level

• Encourage states to develop or revise water quality 
criteria to reflect local conditions

Flexibilities



• Criteria for carcinogens are based on a default 1 in 
1,000,000 risk level (10-6)

• States can use a more stringent level such as 1 in 
10,000,000 (10-7)

• States can also use 1 in 100,000 (10-5), as long risk to 
more highly exposed subgroups does not exceed 1 in 
10,000 (10-4)

Criteria for Protection of Consumption of Drinking 
Water and Aquatic Organisms

Flexibilities



• Reference doses are generally derived from studies 
conducted for longer than 90 days

• Critical effect of nitrate can occur in less than 90 
days 

Criteria for Protection of Consumption of 
Drinking Water and Aquatic Organisms



2015 Updates to Criteria

• Updated recommendations for 94 pollutants
➢ Fish consumption rate

❖ 17.5 grams (0.62 ounces) per day to 22 grams 
(0.78 ounces) per day 

➢ Drinking water consumption rate
❖ 2.0 liters per day to 2.4 liters per day

➢ Body weight
❖ 70 kg (154 lbs) to 80 kg (176 lbs)

➢ Health toxicity values
❖ Carcinogens and noncarcinogens

➢ Relative source contribution factors
➢ Bioaccumulation factors

❖ Pollutant specific



2015 Updates to Criteria

• Updated recommendations for 94 pollutants

➢ 3 new pollutants

➢ Some are more stringent

➢ Some are less stringent

➢ Comparison Table

https://www.epa.gov/sites/production/files/2015-10/documents/comparison-of-epa-s-2015-final-updated-human-health-awqc-and-previous-awqc-june-2015.pdf


Wyoming Water Quality Standards

This Photo by Unknown Author is licensed under CC BY-SA

https://simple.wikipedia.org/wiki/Wyoming
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“Human Health” Uses and Criteria



Drinking Water and Fish Consumption Uses



Human Health Criteria 



Human Consumption of Fish and Drinking Water



Nationally Recommended Water Quality Criteria

Appendix B is derived from EPA 
Recommendations (Pre-2015 Updates)

https://www.epa.gov/wqc/national-recommended-water-quality-criteria-human-health-criteria-table


Human Consumption of Fish and Drinking Water

Exceptions:

• Arsenic
• Mercury
• Barium



Drinking Water and Fish Consumption Criteria



Human Health Consumption of Drinking Water and Fish Footnotes

Drinking Water and Fish Consumption Criteria



Nationally Recommended Water Quality Criteria

27 Pollutants

• Developed to protect against taste 
and odor

https://www.epa.gov/wqc/national-recommended-water-quality-criteria-organoleptic-effects


Human Health Consumption of Drinking Water and Fish Footnotes

Drinking Water and Fish Consumption Criteria



Safe Drinking Water Act 

• National Primary Drinking Water Regulations

• After treatment requirements for public water systems

• Legally-enforceable standards

• Protect public health by limiting levels of specific 
contaminants known to cause health effects and are 
expected to occur in public water systems

• Maximum contaminant levels (MCLs) or treatment 
technique rules (TT)

83 Pollutants

https://www.epa.gov/sdwa/drinking-water-regulations-and-contaminants


Human Health Consumption of Drinking Water and Fish Footnotes

Drinking Water and Fish Consumption Criteria



Safe Drinking Water Act 

• National Secondary Drinking Water 
Standards

• Non-mandatory 
• Voluntary monitoring

• Guidelines to assist public water systems 
in managing
• Aesthetic: tastes, odors, colors
• Cosmetic: discoloration of teeth or 

skin
• Technical: damage to equipment or 

reduce treatment effectiveness for 
other contaminants

15 Pollutants

https://www.epa.gov/sdwa/secondary-drinking-water-standards-guidance-nuisance-chemicals


Drinking Water and Fish Consumption Criteria

• EPA Clean Water Act Section 304(a) water quality criteria recommendations for protection 
of consumption of drinking water and aquatic organims

• EPA Clean Water Act Section 304(a) water quality criteria for recommendations for 
protection of organoleptic (taste and odor) effects

• Safe Drinking Water Act Maximum Contaminant Levels

• Safe Drinking Water Act Secondary Standards (Undesirable cosmetic or aesthetic effects)



Drinking Water and Fish Consumption Criteria



10-6 1/1,000,000

Human Health Consumption of Drinking Water and Fish Footnotes

Drinking Water and Fish Consumption Criteria



Human Consumption of Fish and Drinking Water



Human Consumption of Drinking Water and Fish Footnotes

Human Consumption of Aquatic Organisms

Drinking Water and Fish Consumption Criteria



Section 22. Radioactive Material



Section 22. Radioactive Material



Drinking Water Narrative Criteria



Examples from Other States

• Idaho

• Colorado

• Indiana

• New Mexico 4

2

1

3



Examples from Other States

• Idaho

• Colorado

• Indiana

• New Mexico 4

2

1

3

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

2015 criteria

Idaho specific 
number

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Idaho Human Consumption Criteria

https://adminrules.idaho.gov/rules/current/58/580102.pdf


Examples from Other States

• Idaho

• Colorado

• Indiana

• New Mexico 4

2

1

3

https://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=8793&fileName=5%20CCR%201002-31


Colorado Human Consumption Criteria



Colorado Human Consumption Criteria



Colorado Human Consumption Criteria



Colorado Human Consumption Criteria



Colorado Human Consumption Criteria



Colorado Human Consumption Criteria

Use MCL 

• Permitting

• 303(d) Listing



Colorado Human Consumption Criteria



Colorado Human Consumption Criteria



Examples from Other States

• Idaho

• Colorado

• Indiana

• New Mexico

3

4

2

1

http://iac.iga.in.gov/iac/iac_title?iact=327&iaca=&submit=+Go+


Indiana Human Consumption Criteria

http://iac.iga.in.gov/iac/iac_title?iact=327&iaca=&submit=+Go+


Indiana Human Consumption Criteria

Applicable to all 
state waters in the 

Great Lakes 
System

http://iac.iga.in.gov/iac/iac_title?iact=327&iaca=&submit=+Go+


Indiana Human Consumption Criteria

30-day Average

http://iac.iga.in.gov/iac/iac_title?iact=327&iaca=&submit=+Go+


Indiana Human Consumption Criteria

Applicable to all 
state waters in the 

Great Lakes 
System

http://iac.iga.in.gov/iac/iac_title?iact=327&iaca=&submit=+Go+


Indiana Human Consumption Criteria



Indiana Human Consumption Criteria



Indiana Human Consumption Criteria



Examples from Other States

• Idaho

• Colorado

• Indiana

• New Mexico

3

4

2

1

https://www.env.nm.gov/surface-water-quality/wp-content/uploads/sites/25/2017/06/Integrated-Rule-Effective-for-State-Purposes-20200522.pdf


New Mexico Consumption Criteria

DWS
Drinking Water Supply

HH-OO 
Human Health 
Organism Only

Type
P = Persistent
C = Cancer Causing



New Mexico Human Consumption Criteria



New Mexico Human Consumption Criteria



New Mexico Human Consumption Criteria



Summary of Other States’ Criteria

• States have both drinking water and aquatic organism human 
consumption criteria

• Consumption of drinking water and aquatic organisms criteria applies to waters 
designated for drinking water

• Consumption of aquatic organism criteria is often applied to the aquatic life 
use rather than a separate consumption of aquatic organism use



Summary of Other States’ Criteria

• States use various terms to describe designated uses 

• Drinking water, drinking water supply, public water supply

• Human health organism only, fish consumption, fish ingestion



Summary of Other States’ Criteria

• Some states use Safe Drinking Water Act maximum contaminant levels 
for their drinking water uses

• It is less common for states to use organoleptic criteria



Summary of Other States’ Criteria

• States do typically specify the cancer risk factor used

• Some use default of 1:1,000,000 

• Some use less stringent value of 1:100,000

• Some states specify how the criteria were derived

• Establish methodologies, Consumption rates, formulas



Summary of Other States’ Criteria

• Some states have established durations (e.g., 30 days, 1 year, etc.)

• Many states have not established durations

• Most states use a not to exceed frequency 



Status of 2015 Updated Recommendations



Other States’ Criteria

2015 Updates for 94 Pollutants

• Adopted or Adopting All: Idaho, Pennsylvania, Utah, 
Virginia, Washington, Massachusetts, Maine

• Adopted or Adopting Some: Ohio, Montana, 
Maryland, Texas, North Dakota, Nebraska, Michigan



Other States’ Criteria

2015 Updates for 94 Pollutants

• Modifications
• 1 in 100,000 cancer risk factor
• Higher fish consumption rate
• Old body weight, water intake, fish consumption
• Only adopted more stringent values



Wyoming Water Quality Standards

This Photo by Unknown Author is licensed under CC BY-SA

https://simple.wikipedia.org/wiki/Wyoming
https://creativecommons.org/licenses/by-sa/3.0/


• Conceptual, Chapter 1 and Other Documents 

• Potential Implications

Ideas for Potential Changes to Standards



Drinking Water and Fish Consumption Criteria



Drinking Water and Fish Consumption Criteria



Section 3. Water Uses

Human Consumption of Aquatic Organisms: Surface water quality that supports or has 
the potential to support human consumption of aquatic organisms.

Ideas for Potential Changes to Standards

Drinking Water: Surface water quality that supports or has the potential to support 
human consumption of water after receiving conventional drinking water treatment 
(coagulation, flocculation, sedimentation, filtration, and disinfection with chlorine or its 
equivalent).



Chapter 1, Sediment and Turbidity Criteria

Section X. Human 
Consumption of Drinking 
Water and Aquatic Organisms 
Criteria



Ideas for Potential Changes to Standards

• Consolidate all numeric criteria from Section 18, Section 22, and 
Appendix B

• Include Chemical Abstract Service Registry Number (CAS No.)

• Include duration of 30-days

• Include frequency: not to exceed in more than two separate years of a 
three year period



Ideas for Potential Changes to Standards

• 2015 Criteria 

• Adopt updates of 94 pollutants using EPA’s 2015 recommendations

• Use EPA recommended consumption rates for aquatic organisms 
and drinking water

• Maintain 1 in 1,000,000 cancer risk factor for carcinogens



Potential Implications 

• Improved clarity for designated uses and criteria to support designated 
uses

• Update Assessment Methods for determining attainment of uses 
potentially impaired due exceedances of consumption of drinking water 
and aquatic organisms

• Potential modifications to WYPDES permits for updated parameters where 
there is not more stringent aquatic life criteria

Updating use descriptions, adding duration and frequency components, and 
adopting 2015 recommendations



Chapter 1, Consumption of Drinking Water 
and Aquatic Organisms


