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Water Quality Criteria for the Protection of 
Aquatic Life (“Aquatic Life Criteria”)

• Aquatic Life Criteria (ALC) issued by the U.S.EPA 
Office of Water define limits on chemical exposures 
which are considered sufficient to preclude unacceptable 
effects on aquatic communities.

Common element of State water quality standards

Designated-use attainment from ambient monitoring data

Superfund site evaluations and remediation goals

Sediment toxicity assessments

National Pollutant Discharge Elimination System permits



2

• ALC are developed by EPA using procedures described 
in Guidelines for Deriving Numerical National Water Quality 
Criteria for the Protection of Aquatic Organisms and Their 
Uses (Stephan et al. 1985).

• The Guidelines specify standardized procedures to use 
laboratory toxicity data to derive a “Criterion Maximum 
Concentration” and a “Criterion Continuous Concentration”; 
these concentrations are used in criteria as follows:

“Except possibly where a very sensitive species is important at 
a site, aquatic life should be protected if:
The four-day average concentration does not exceed the 
Criterion Continuous Concentration (CCC) more than once 
every three years on the average,
And the one-hour average concentration does not exceed the 
Criterion Maximum Concentration (CMC) more than once every 
three years on the average.”
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Criterion Maximum Concentration
• The CMC is intended to address severe acute effects 
(mortality, immobilization, etc.)
• The information used is 48- or 96-hr LC50s or EC50s 
(“Acute Values” or AVs) from laboratory tests
• AVs are required for species from at least eight genera of 
animals meeting the following taxonomic diversity 
requirements:

(1) From the family Salmonidae
(2) From another family in the class Osteichthyes
(3) From another family in the phylum Chordata
(4) A planktonic species from the class Crustacea
(5) A benthic species from the class Crustacea
(6) From the class Insecta
(7) From another phylum (not Arthropoda or Chordata)
(8) From a second order in the class Insecta or a fourth phylum
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Criterion Maximum Concentration

• Species Mean Acute Value (SMAV) = geometric mean of 
the AVs for a species

• Genus Mean Acute Value (GMAV) = geometric mean of 
the SMAVs for species within a genus

• Final Acute Value (FAV) = estimated fifth percentile of a 
distribution represented by the available GMAVs

• If the FAV is higher than the SMAV of an “important”
species, the FAV is lowered to this SMAV

• The CMC is set to half the FAV to correspond to a low 
mortality level for the fifth percentile genus
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Criterion Continuous Concentration

• The CCC is intended to address effects of longer-term 
exposures on survival, growth, and/or reproduction
• The information used is from life-cycle laboratory tests   
(or, for fish, partial life-cycle or early-life-stage tests)
• Each test is characterized by a “Chronic Value” (CV) that 
is the geometric average of the HNOEC and LOEC or the 
EC20 for the most sensitive endpoint
• Species Mean Chronic Values (SMCVs) and Genus Mean 
Chronic Values (GMCVs) computed from available CVs

• If the minimum data requirements are met, a Final 
Chronic Value (FCV) for animals is set analogously to the 
FAV (i.e., fifth percentile of GMCVs)
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Criterion Continuous Concentration

• If the minimum data requirements are not met, the FCV is 
set by dividing the FAV by a Final Acute:Chronic Ratio 
obtained from Acute:Chronic Ratios for at least 3 species

• If the FCV is higher than the SMCV of an “important”
species, the FCV is lowered to this SMCV

• Available plant toxicity data is assessed to develop a Final 
Plant Value (FPV) – no specific methodology

• The CCC is set to the lower of the FCV and the FPV
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Genus Sensitivity Distribution
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Averaging Periods

• CMC implemented as a restriction on one-hour average 
exposure concentrations
• CCC implemented as a restriction on four-day average 
exposure concentrations
• Averaging periods are shorter than test durations to 
preclude exposure time series with transient concentrations 
that might elicit effects even if longer-term average 
concentrations are below CMC or CCC
• Accommodates fast acting toxicants or toxic action during 
short critical period during test
• Averaging periods are not isolated exposures, but rather 
worst period in longer exposure
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Exceedence Frequencies

• Based on one-hour average concentrations, CMC to be 
exceeded no more than once in three years on average 
(one-hour averages exceed CMC 0.004% of time).

• Based on four-day average concentrations, CCC to be 
exceeded no more than once in three years on average 
(four-day avarages exceed CCC 0.4% of time).

• Exceedence frequency reflects  a risk management 
decision that systems should not be in perturbed state for a 
substantial percentage of time. Exceedences are usually 
expected to have little effect, so are allowed to occur every 
few years, with major perturbations being rare.
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Guidelines Applicability and Flexibility
• The standard procedures in the Guidelines are 
intended to provide consistent criteria for diverse 
chemicals, regardless of toxicological properties.

• The need for flexibility in developing criteria and 
deviating from these standard procedures was 
recognized in the “Good Science Clause”:

"On the basis of all available pertinent 
laboratory and field information, determine if 
the criterion is consistent with sound scientific 
evidence. If it is not, another criterion, either 
higher or lower, should be derived using 
appropriate modifications of these Guidelines.“
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Guidelines Applicability and Flexibility

• However, the same level of protection should result:

“any deviation from these Guidelines should be 
carefully considered to ensure that it is consistent 
with other parts of these Guidelines.“

• Criteria development thus involves compilation of 
experimental and field data beyond that suitable for  
the standardized procedures; these data are evaluated 
and then used as justified in alternative approaches for 
setting criteria values.
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