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Water Quality Criteria; Availability of 
Documents 

AGENCY: Environmental Protection 
Agency. 
ACTION: Notice of final ambient water 
quality criteria documents. _____ 
SUMMARY: EPA announces the 
availability and provides summaries of 
nine ambient water quality criteria 
documents and national guidelines for 
criteria development. These criteria are 
published pursuant to section 304(a)(l) 
of the Clean Water Act. These water 
quality criteria may form the basis for 
enforceable standards. 

Availability of documents: This notice 
contains: (1) Summaries of nine 
documents containing final ambient 
water quality cri’teria for the protection 
of aquatic organisma and their uses, (2) 
a summary of changes in the document 
entitled “Guidelines for Deriving 
Numerical National \?rater Quality 
Criteria for the Protection of Aquatic 
Organisms and Their Uses” (which is an 
updated and revised version of the 
Guidelines previously published at 45 
FR 79341; November Z&1980), and (3) 
responses to public comments on the 
Guidelines. Copies of the complete 
criteria documents and the reviRed 
Guidelines may be obtained from the 
National Technical Information Service 
(NTIS), 5285 Port Royal Road, 
Springfield, VA 22181 (phone number 
((7031 487-4850). A list of the NTIS 
pul !$cation order numbers for all 10 
dn::uments is published below. These 
t’gcuments are also available for public 
inspection and copying during normal 
business hours at: Public Information 
Reference Unit, US. Environmental 
Protection Agency. Room 2404 (rear), 
401 M Street SW., Washington, D.C. 
20460. An ; ruvided in 40 CFR Part 2, a 
reason :;..lc fee may be charged for 
copyi! ,z services. Copies of these 
doc!:ments are also avai!able for review 
in tl,e EPA Regional Office libraries. 
Copies of the documents are not 
available from the EPA office listed 
bt:ll,w. Requests sent to that office will 
be forwarded to NTIS or returned to the 
sender. 

1. Ambienj Water Quality Criteria for 
Ammonia-EPA 440/5-85UOl; NTIS 
Number PB85-227114 

2. Ambient Water Quality Criteria for 
Arsenic-EPA 440/s84-033; NTIS 
Number PB85-227445 

3. Ambient Water Quality Criteria for 
Cadmium-EPA 440/5-84-032: NTIS 
Number PB85-227031 

4. Ambient Water Quality Criteria for 
Chlorine-EPA 440/5-M-U30; NTIS 
Number PB85-227429 

5. Ambient Water Quality Criteria for 
Chromium-EPA 440/5-84-029; NTIS 
Number PB85-227478 

8. Ambient Water Quality Criteria for 
Copper-EPA 440/5-84-031; NTIS 
Number PB85-227023 

7. Ambient Water Quality Criteria for 
Cyanide-EPA 440/5-84-028; NTIS 
Number PB85-227480 

8. Ambient Water Quality Criteria for 
Lead-EPA 440/5-84-027; NTIS Number 
PB85-227437 

9, Ambient Water Quality Criteria for 
Mercury-EPA 440/5-@MZe; NTIS 
Number PB85-227452 

10. Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses. NTIS Number PB85-227049. 
FOR FURTHER INFORMAllON CONTACT: 
Dr. Frank Gostomski, Criteria and 
Standards Division (WH-5851, U.S. 
Environmental Protection Agency, 401 M 
Street SW., Washington, D.C. 20480, 
(202) 245-3030. 
SUPPLEMENTARY INFORMATIOK 

Background 
Section 304(a)(l) of the Clean Water 

Act (33 U.S.C. 1314(a)(l)) requires EPA 
to publish and periodically update 
ambient water quality criteria. These 
criteria are to reflect the latest scientific 
knowledge on the identifiable effects of 
pollutants on public health and welfare, 
aquatic life, and recreation. 

EPA has periodically issued ambient 
water quality criteria, beginning in 1973 
with publication of the “Blue Book” 
(Water Quality Criteria 1972). In 1976, 
the “Red Book” (Quality Criteria for 
Water) was published. On November 28. 
1980 (45 FR 79318) and February 15.1984 
(49 FR 5831), EPA announced the 
publication of 65 individual ambient 
water quality criteria documents for 
pollutants litied as toxic under section 
307(a)(l) of the Clean Water Act. 

Today EPA is announcing the 
availability of nine individual water 
quality criteria documents which update 
and revise certain criteria previously 
published in the “Red Book” and in the 
1988 ambient water quality criteria 
documents. The criteria documents for 
ammonia and chlorine replace criteria 
previously published in the 1976 “Red 
Book.” The criteria documents for 
arsenic, cadmium, chromium, copper, 
cyanide, lead, and mercury replace the 
aquatic life criteria previously published 
in the 1980 ambient water quality 
criteria documents. Draft criteria 
documents were made available for 
public c:oml)nt:nt on February 7, 1984 (49 

FR 4551). These final criteria have be 
derived after consideration of all 
comments received. m 

Dated: luly 19.1985. 
Edwin C. Johnson, 
Acling Assisfur~f Adn~inistmlor for W’otcr. 

Appendix A-Summary of Water 
Quality Criteria 

1. Ammonia 

Freshwater Aquatic Life 

The procedures described in the 
“Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses” indicate that, except 
possibly where a locally important 
species is very sensitive, freshwater 
aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration of ammonia 
does not exceed the recommended 
criterion more than once every three 
years on the average and if the one-hour 
average concentration does not exceed 
the recommended criterion more than 
once every three years on the average. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstres 
system to recover from a pollution ev e in which exposure to ammonia exceeds 
the criterion. Stressed systems, for 
example one in which several outfalls 
occur in a limited area, would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided. 

To protect freshwater aquatic life, the 
criteria for ammonia (in mg/liter un- 
ionized NI&) are based upon ambient 
water temperature and pH with one- 
hour and four-day average 
concentrations provided. Ckiterion 
concentratons for the pH range 8.5 to 9.0 
and the temperature range 0 “C to 30 ‘C 
are provided in the following tables. 
Total ammonia concentrations 
equivalent to each un-ionized ammonia 
concentration are also provided in these 
tables. There is limited data on the 
effect of temperature on chronic toxicity. 
EPA will be conducting additional 
research on the effects of temperature 
on ammonia toxicity in order to fill 
perceived data gaps. Because of this 
uncertainty, additional site-specific 
information should be developed be 
these criteria are used in wasteload 
allocation modelling. For example, th 
chronic criteria tabulated for non- 
aalmonids at temperatures much below 



20 ‘C cne less certain than thast 
tabulated 
Where 

at temperatures neF 80 ‘C, 
the treatment levels nw 19 

meet .these criteria below 20 ‘C msy be 
subf&mtial, use of site-apscifjc critsiifl ia 
strongly suggested, Development of aucrl, 
criteria should k ,based upon site- 
spacitk toxicity teats. 

T&e use of criteria in deeigning weste 
treatment facilities requires the 
selection of ansppropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria .Limited data or other factors 
may make their use impractical, in 
whi& case one should rely on a steady 
state model. T%e Agency llecommenda 
the interim use of IQS or lQl0 for 
criterion maximum concentration (CMC) 
desisp flow and 745 or 7410 for the 
critierion continuotts ool\cenmtion 
(CCC) design flow in steady-state 
models for unstressed and #ressed 
systems respectively, The Aptmy 
acknowledges that the CCC stream flow 
averaging period used for steady+t@e 
wasteload all~tion mc&lling my ,489 
as long a 30 days in s&&ions involvjnq 
PQTWB designed to remove ammo@q 
where limited variability of effluent 
pollutant concentration and resultant 
concentrations in &vivg waters can 
be demonstrated. 

In cases where low variability can be 
demonstrated, longer averaging pcriode 
for the ammonia CCC le.& 30-&y 
averaging periods) would be acceptable 
because the magnitude end duration of 
exceedences above the CCC would h 
sufficiently limited. These mgtters 8r8 
discussed $r more detail in ths 
Technical Support Document bar Water 
Quality Based Toxics Control tU.SG EPA. 
19R51. 
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measurement such as “acid-soluble”. 
Until available, however, EPA 
recommends applying the criteria using 

the total recoverable method. This hiis 
two impacts: (1) Certain species of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective when based on 
the total recoverable method. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to arsenic(II1) 
exceeds the criterion. Stressed systems, 
fat example one in which several 
outfalls occur in a limited area, would 
be expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided. 

Not enough data are available to 
allow derivation of numerical national 
water quality criteria for freshwater 
aquatic life for inorganic arsenic(V) or 
any organic arsenic compound. 
Inorganic arsenic(V) is acutely toxic to 
freshwater aquatic animals at 
concentrations as low as 850 pg/l, and e 
an acute-chronic ratio of 28 was 
obtained with the fathead minnow.. 
Arsenic(V) affected freshwater aquatic 
plants at concentrations as low as 48 
pg/l. Monosodium methanearsenate 
(MSMA) is acutely toxic to aquatic 
animals at concentrations as low as 
1,800 pg/l but no data are available 
concerning chronic toxicity to animals 
or toxicity to plants. 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of 145 ro lQl0 for 
criterion maximum concentration (CMC) 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady-state 
models for unstressed and stressed 
systems respectively. These matters are 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxics Control (U.S. EPA, 
1985). 

Saltwater Aquatic Life 
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Federal Register / Vol. 50, No. 145 / Monday, July 29, 1985 / Notices 
~___.-- 

30787 

National Water Quality Criteria for the 
Protection of Aquatic Organisms and. 
Their Uses” indicate that, except 
possibly where a locally important 
species is very sensitive, saltwater 
aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration of arsenic(II1) 
does not exceed 36 pg/l more than once 
every three years on the average and if 
the one-hour average concentration does 
not exceed 69 pg/l more than once very 
three years on the average. 

EPA be!ieves that a measurement 
such as “acid-soluble” would provide a 
more scientifically correct basis upon 
which to establish criteria for metals. 
The criteria were developed on ti,is 
basis. However, at this time, no EPA 
approved methods for such a 
measurement are available to implemcn t 
the criteria through the regulatory 
programs of the Agency and the States. 
The Agency is considering developnlel:t 
and approval of methods for a 
measurement such as “acid-soluble”. 
Until available, however, EPA 
recommends applying the criteria using 
the total recoverable method. This has 
two impacts: (1) Certain species of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective when based on 
the total recoverable method. 

-The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to arsenic(II1) 
exceeds the criterion. Stressed systems, 
for example one in which several 
outfalls occur in a limited area, would 
be expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided. 

Very few data are available 
concerning the toxicity of any form of 
arsenic other than inorganic arsenic(II1) 
to saltwater aquatic life. The available 
data do show that inorganic arsenic(V) 
is acutely toxic to saltwater animals at 
concentrations as low as 2,319 pg/l and 
affected some saltwater plants at 13 to 
56 pg/l. No data are available 
concerning the chronic toxicity of any 
form of arsenic other than inorganic 
arsenic(II1) to saltwater aquatic life. 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wastelnad 
allocation model. Dynamic model8 are 
preferred for the application of these 
criteria. Limited data or other factor8 

may make their USC impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of lQ5 or lQl0 for 
criterion maximum concentration (CMC) 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady&ate models 
for unstressed and stressed systems 
respectively. These matters are 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxics Control (U.S. EPA, 
1985). 

3. Cadmium 

Freshwater Aquatic Life 

The procedures described in the 
“Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses” indicate that, except 
possibly where a locally important 
species is very sensitive, freshwater 
aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration (in pg/l) of 
cadmium does not exceed the numerical 
value given by e(O.785~In(h~rdn~l)l-3.490) 

more than once every three year8 on the 
average and if the one-hour average 
concentration in (pg/l) does not exceed 
the numerical value given by e(1.12a1n( 
hnrdnels)l-3.*z@ more than once every three 
years on the average. For example, at 
hardnesses of 50,100 and 200 mg/l as 
CaCo3 the four-day average 
concentrations of cadmium are 0.66,l.l 
and 2.0 c(g/l, respectively, and the one- 
hour average concentrations are 1.6, 3.9 
and 6.6 pg/l. If brook trout, brown trout, 
and striped bass are as sensitive as 
some of the data indicate they might not 
be protected by this criterion. 

EPA believes that a measurement 
such as “acid-soluble” would provide a 
more scientifically correct basis upon 
which to establish criteria for metals. 
The criteria were developed on this 
basis. However, at this time, no EPA 
approved methods for such a 
measurement are available to implement 
the criteria through the regulatory 
program8 of the Agency and the States. 
The Agency is considering development 
and approval of method8 for a 
measurement such a8 “acid-soluble”, 
Until available, however, EPA 
recommends applying the criteria using 
the total recoverable method. This ha8 
two impacts: (3) Certain species of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective when based on 
the total recoverable method. 

The recommended excecdence 
frequency of three years is the Agency’8 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to cadmium exceeds 
the criteria. Stressed systems, for 
example one in which several outfalls 
occur in a limited area, would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided. 

The use of criteria in designing waste 
treatment facilities require8 the 
selection of an appropriate wasteload 
allocation model. Dynamic model8 are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim u8e of 145 or lQl0 for 
criterion maximum concentration (CMC) 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady-state 
model8 for unstressed and stressed 
sys:cms respectively. These matters are 
discussed in more detail in the 
Technical Support Document for Water 
Based Toxic8 Control (US. EPA, 1965). 

Saltwater.Aquatic Life 
The procedures described in the 

“Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
protection of Aquatic Organism8 and 
Their Uses” indicate that, except 
possibly where a locally important 
specie8 is very sensitive, saltwater 
aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration of cadmium 
doe8 not exceed 9.3 pg/L more than 
once every three year8 on the average 
and if the one-hour average 
concentration does not exceed 43 pg/L 
more than once every three years on the 
average. The little information that is 
available concerning the sensitivity of 
the American lobster to cadmium 
indicates that this important epecies 
might not be protected by this criterion. 

EPA believe8 that a measurement 
such a8 “acid-sn!uble” would provide a 
more scientifically correct basis upon 
which to establish criteria for metals. 
The criteria were developed on thi8 
basis. However, at this time, no EPA 
approved method8 for such a 
measurement are available to implement 
the criteria through the regulatory 
program8 of the Agency and the States. 
The Agency is considering development 
and approval of method8 for a 



measurement such as ‘bacid-soluble”. 
Until available, however, EPA 
recommends applying the criteria using 
-the total recoverable method. This has 
two impacts: (1) Certain species of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective when based on 
the total recoverable method 

Therecommendedexceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to cadmium exceeds 
the criteria. Stressed systems, for 
example one in which sevaral outfalle 
occur in a limited area, would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model Dynamic models are 
preferred for the application of thesa 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of 1Q5 or IQ10 for 
criterion maximum concentration (CMC) 
design flow and ?Q5 or 7QlO for the 
critenion continuous concentration 
(CCC). design flow in steady-&&e 
models for unstressed and stressed 
systems respectively. These matters are 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxic Control (US. EPA, 
m5). 
4. Chlorine 

Freshwater Aquatic Life 
The procedures described in the 

“Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
Protection of Aquatic OQenisms and 
Their Uses” indicate that, except 

. possibly where a locally important 
spa&s is very sensitive, freshwater 
aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration of total 
residual chlorine does not exceed 11 rg/ 
1 more than once every three years on 
the average and if the one-hour average 
concentration does not exceed 13 pg/l 
ratwe than once every three years on the 
average. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 

amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to chlorine exceeds 
the criteria. Stressed systems, for 
example one in which several outfalls 
occur in a limited area, would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided. 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady-. 
state model. The Agency recommends 
the interim use of 145 or 1QlO for 
criterion maximum concentration (CMC) 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC] design flow in steady-state 
models for unstressed and stressed 
system8 respectively. These matters are 
discussed in more detail in the 
Technical Support Document for Water 
Q$ty Based Toxics Control (U.S. EPA, 

Saltwater Aquatic Life 
The procedures described in the 

“Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses” indicate that saltwater 
aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration of chlori’ne- 
produced oxidants does not exceed 7.5 
pg/l more than once every three years 
on the average and if the one-hour 
avera 
13 pg f 

e concentration does not exceed 
1 more than once every three 

years on the average. 
The recommended exceedence 

frequency of three years is ?he Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to chlorine exceeds 
the criteria. Stressed systems, for 
example one in which several outfalls 
occur in a limited area, would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided. 

The use of criterra in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 

may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 0 
the interim use of 1QS or lQ10 for 
criterion maximum concentration (CMC) 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady-state 
models for unstressed and stressed 
svstems respectively. These matters are 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxics Control (US. EPA, 
1985). 

5. Chromium 

Freshwater Aquatic Life 

Chromium (III). The procedures 
described in the “Guidelines for 
Deriving Numerical National Water 
Quality Criteria for the Protection of 
Aquatic Organisms and Their Uses” 
indicate that, except possibly when a 
locally important species is very 
sensitive, freshwater aquatic organisms 
and their uses should not be affected 
unacceptably if the four-day average 
concentration (in pg/l) of chromium (III) 
does not exceed the numerical value 
given by e( a 616OI ln (Hardacu)+ 1.56’1 mOre 

than once every three years on the 
average and if the one-hour average 
concentration (in pg/l) does not exceed 0 
the numerical value given by 
4 fA8160 [hnrdncsl)l+3.‘33B) mOre than Once 

every three years on the average. For 
example, at hardnesses of 50,100, and 
300 mg/l as CaCo3 the four-day average 
concentrations of chromium(II1) are 120, 
210, and 370 pg/l and the one-hour 
average concentrations are 984 1,700, 
and 3.100 Fg/l. 

Chromium(VI). The procedures 
described in the “Guidelines for 
Deriving Numerical National Water 
Quality Criteria for the Protection of 
Aquatic Organisms and Their Uses” 
indicate that, except possibly where a 
locally important species in very 
sensitive, freshwater aquatic organisms 
and their uses should not. be affected 
unacceptably if the four-day average 
concentration of chromium(VI) does not 
exceed 11 kg/l more than once every 
three years on the average and if the 
one-hour average concentration does 
not exceed 16 kg/l more than once every 
three years on the average. 

EPA believes that the measurement 
such as “acid-soluble” would provide a 
more scientifically correct basis upon 
which to mtablish criteria for metaIs. 
The criteria were developed on this 
basis. However, at this time, no EPA e .1 

approved methods for such a 
.I 
‘1 

measurement are available to implement 
the criteria through the regulatory 



programs of the Agency and the States. 
The Agency is considering development 
and approval of methods for a 
measurement such as “acid-soluble”. 
Until available, however, EPA 
recommends applying the criteria using 
the total recoverable method. This has 
two impacts: (1) Certain species of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective bhen based on 
the total recoverable method. 

The recommended exceedencc 
frequency of three years is the Agency’s 
best scientific judgment of the aver<*qe 
amount of time it will take an unstresseci 
system to recover from a pollution event 
in which exposure to chromium exceeds 
the criteria. Stressed systems, for 
example one in which several outfalir 
occur in a limited area, would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided. 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of 145 or 1QlO for 
criterion maximum concentration (CMCj 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady-state 
models for unstressed and stressed 
systems respectively. These matters’are 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxics Control (U.S. EPA, 
1985). 

Saltwater Aquatic Life 
Chromium(III). No saltwater criterion 

can be derived for chromium(III), but 
10,300 pg/l is the EC50 for eastern oyster 
embryos, whereas 50,400 pg/l did not 
affect a polychaete worm in a life-cycle 
test. 

Chromium(VIj. The procedures 
described in the “Guidelines for 
Deriving Numerical National Water 
Quality Criteria for the Protection of 
Aquatic Organisms iind Their Uses” 
indicate that, except possibly where a 
locally importent species is very 
serisitive, saltwater aquatic organisms 
should not be affected unacceptably if 
the four-day average concentration of 
chromium(VI) does not exceed 50 pg/L 
more than once every three years on the 

average, and if the one-hour average 
concentration does not exceed 1,100 
kg/L more than once every three years 
on the average. Data suggest that the 
acute toxicity of chromium(V1) is 
salinity dependent: therefore, the one- 
hour average concentration may be 
underprotective at low salinities. 

EPA believes that a measurement 
such as “acid-soluble” would provide a 
more scientifically correct basis upon 
which to establish criteria for metals. 
The criteria were developed on this 
basis. However, at this time, no EPA 
approved methods for such a 
measurement are available to implement 
the criteria through the regulatory 
programs of the Agency and the States. 
The Agency is considering development 
and approval of methods for a 
measurement such as “acid-soluble”. 
Until available, however, EPA 
recommends applying the criteria using 
the total recoverable method. This has 
two impacts: (1) Certain specie9 of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective when based on 
the total recoverable method. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to chromium exceeds 
the criteria. Stressed systems, for 
example one in which several outfalls 
occur in a limited area. would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided. 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of lQ5 or 1QlO for 
criterion maximum concentration (CMC) 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady-state 
models for unstressed and stressed 
systems respectively. These matter9 are 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxics Control (U.S. EPA, 
1985j. 

6. Copper 

Freshwater Aquatic Life 
The procedures described in the 

“Guidelines for Deriving Numerical 
Naticnal Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses” indicate that, except 
possible where a locally important 
species in very sensitive, freshwater 
aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration (in c(g/l) of 
copper does not exceed the numerical 
value given by e’O.U54%1 In(h~rdIWS8)lA1.465J 

more than once every three years on the 
average and if the one-hour average 
concentration (in kg/l) does not exceed 
the numerical value given by 
e(0.P422tl In(hmdnels)kl.JM ] aan ,,nce every 

three years on the average. For example, 
at hardness of 50.100, and 200 mg/l as 
CaCOs the four-day average 
concentrations of copper are 6.5,X2, and 
21 Fg/l respectively, and the one-hour 
average concentration9 are 9.2,16 and 
34 pb?il. 

E! ..; I,: “qves that a measurement 
such as “acid-soluble” would provide a 
more scientifically correct basis upon 
which to establish criteria for metals. 
The criteria were developed on this 
basis. However, at this time, no EPA 
approved methods for such a 
measurement are available to implement 
the criteria through the regulatory 
programs of the Agency and the States. 
The Agency is considering development 
and approval of methods for a 
measurement such as “acid-soluble”. 
Until available, however, EPA 
recommends applying the criteria using 
the total recoverable method. This has 
two Impacts: (1) Certain specie9 of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective when based on 
the total recoverable method. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to copper exceeds the 
criteria. Stressed systems, for example 
one in which several outfalls occur in a 
limited area, would be expected to 
require more time for recovery. The 
resilience of ecosystems and their 
ability to recover differ greatly, 
however, and site-specific criteria may 
be established if adequate justification 
is provided. 

The use of criteria in designing waste 
treatment facilities requires the 
aelnction of an anpmprinte wasteload 
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allocation model. Dyhamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of 145 or lQl0 for 
criterion maxiinum concentration (CMfYj 
design flow and 7Q5 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady-state 
rodeIs for unstressed and stressed 
systems respectively. These matters are 
discussed in mare detail in the 
Technical Support Document for Water 
Qtwlity Based Toxics control (U.S. J!ZPA, 
1985). 
Sahwater Aquatic Life 

The procedures described in the 
“Guidelti for Deriving N&Cal 
N&ional Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses” indic&e that, except 
possibly where locally importarrt species 
is very sensitive, saltweter aqmztic 
organisms and their uses should not be 
affected unacceptably if the one-h- 
average concentrertion of copper does 
not exceed 2.9 pg/l man than once 
every three years on the average. 

EPA believes that a measurement 
such as “acid-soluble” would provide a 
more scientifically correct baais upon 
which to establish criteria for metals- 
The criteria were developed on this 
baa& However, at this time, na EPA 
approved methods for such a 
measurement are avaiIable to impIement 
the criteria through the regulatory 
programs of the Agency and the States. 
The Agency is cons&Ping deveIopment 
and approval ob methofls for a 
measurement such as “acid-soluble”. 
Until auailable, however, EPA 
recommends applying the criteria using 
the total recoverable method. This has 
two impacts: [l) Certain species of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overIy protective when based on 
the total recoverable method. ’ 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientfic judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to copper exceeds the 
criterion. Stressed systems, for example 
one in which several outfalls occur in a 
limited area, would be expected to 
require more time for recovery. The 
resilience of ecosystems and their 
ability to recover differ greatly, 
however. and site-specific criteria may 
be establitihed if adequate justification 
is provided. 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one shonld rely on a steady- 
state model. The Agency recommends 
the interim use of 1QS or lQl0 for 
criterion maximum concentration (CMC) 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady-state 
models for unstiessed and stressed 
systems respectively. These matters are 
discussed in more detail ira the 
Technical Support Document for Water 
Quality Based Toxics Control (U.S. EPA. 
1985). 

z Cyanide 

Freshwater Aquatic Life 

The procedures described in the 
‘?%ideJines for Deriving Numerical 
National Water Quality Criterfa for the 
Pr&scti~ of Aquatic Orga.nisms and 
%eir Uses” indicate that,, except 
porsirbly where a locally impartati 
species is very sensitive, freshwater 
aquatic organisms and theiF uses should 
not be affected uneccep.tably if the fuur- 
day aueralpe concentration 0rF cyanide 
does not exceed 5.2 rgll more than once 
every three years on the average and if 
the ane-bw average concentration does 
not exceed 22 fig/l more than once every 
three years on the average. 

EPA believes that a measure such a 
free cyanide would provide a more 
scientifically correct basis upon which 
to establish criteria for cyankle. The 
criteria were developed on this basis. 
Howeuer, at this time, no EPA approved 
methods for free cyanide are available 
to implement the criteria through the 
regulatory programs of the Agency and 
the States. The Agency is considering 
development and approval of methods 
for free cganige. Until available, 
however, EPA recommends applying the 
criteria using the total cyanide method. 
These criteria may be overly protective 
when based on the total cyanide 
method. 

The recommended exceedence 
frequency of three yeers is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which cyanide exceeds the criterion. 
Stressed systems, for example one in 
which several outfalla occur in a limited 
area, would be expected to require more 
time for recovery. The resilience of 
ecosystems and their ability to recover 
differ greatly, however, and site-specific 

criteria may be established if adequate 
justification is provided. 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may mahe their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of 145 or lQl0 for 
criterion maximum concentration (CMC] 
design flow and 7Q5 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady-state 
models for unstressed and stressed 
systems respectively. These matters are 
discussed in more detail in the 
TechnicaI Support Document for Water 
Quality Baaed Toxica Control [U.S. EPA, 
1985). 
Saltwater Aquatic Life 

The procedures described in the 
“Guidelines for Deriving Numerical 
National Water Qulality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses” indicate that, except 
possibly where a locally important’ 
species is very sensitive, saltwater 
aquatic, organisms and their usea should 
not be affected unacceptably if the one- 
hour average concentration of cyanide 
does not exceed 1.0 c18/L more than 
once three years on the average. 

EPA beiieues that a measurement 
such as free cyanide would provide a 
more scientifically correct basis upon 
which to establish criteria for cyanide. 
The criteria were developed on this 
basis. Hover, at this time.. no EPA 
approved methods for such a method 
are avaPab4e to implement the criterie 
through the regulatory programs of the 
Agency and the States. The Agmy is 
considering development and approval 
of methods for a measurement such as 
free cyanide. Until available, however, 
EPA recommends applying the criteria 
using the total cyanide method. These 
criteria may be overly protective when 
based on, the total cyanide m&rod. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to cyanide exceeds 
the criterion. Stressed systems, for 
example one in which several outfalb 
occur in a limited area, would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their abiIity to recover differ 
greatly. however, and site-specific 
crfteria may be estabrished. if adequate- 
iustification is provided. 



The use of criteria in designing waste 
treatment facilities reauires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of 1Q5 or lQl0 for 
criterion maximum concentration (CMC) 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC) design flow in steady-state 
models for unstressed and stressed 
systems respectively. These matters are 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxics Control (U.S. EPA, 
1965). 
8. Lend 

Freshwater Aquatic Life 
The procedures described in the 

“Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their IJses” indicate that, except 
possibly where a locally important 
species is very sensitive, freshwater 
aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration (in pg/l) of 
lead does not exceed the numerical 
value given by &l~~~~(h~~~~)J-rwl) more 
than once every three years on the 
average and if the one-hour average 
concentration (in pg/l) does not exceed 
the numerical value given by 
e’1.2’XtWhardncrr)J- 1.419 mOre than Once 
every three years on the average. For 
example. at hardnesses of 50, 100, and 
200 mg/l as CaCC& the 4-day average 
concentrations of lead are 1.3,3.2, and 
7.7 Fg/l, respectively, and the one-hour 
average concentrations are 34.83, and 
200 Pdl. 

EPA believes that a measurement 
such as “acid-soluble” would provide a 
more scientifically correct basis upon 
which to establish criteria for metals. 
The criteria were developed on this 
basis. However, at this time, no EPA 
approved methods for such a 
measurement are available to implement 
the criteria through the regulatory 
programs of the Agency and the States. 
The Agency is considering development 
and approval of methods for a 
measurement such as acid-soluble. Until 
available, however, EPA recommends 
applying the criteria using the total 
recoverable method. This has two 
impacts: (1) Certain species of some 
metals cannot be analyzed directly 
because the total recoverable method 
cannot distinguish between individual 
oxidation states, and (2) these criteria 

may be overly protective when based on 
the total recoverable method. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to lead exceeds the 
criterion. Stressed systems, for example 
one in which several outfalls occur in a 
limited area, would be expected to 
require more time for recovery. The 
resilience of ecosystems and their 
ability to recover differ greatly, 
however, and site-specific criteria may 
be established if adequate justification 
is provided. 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of 145 or lQl0 for 
criterion maximum concentration (CMC) 
design flow and 745 or 7QlO for the 
criterion continuous concentration 
[CCC) design flow in steady-state 
models for unstressed and stressed 
systems respectively. These matters are 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxics Control (U.S. EPA, 
1965). 
Saltwater Aquatic Life 

The procedures described in the 
“Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses” indicate that, except 
possibly where a locally important 
species is very sensitive, saltwater 
aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration of lead does 
not exceed 5.6 )~g/l more than once 
every three years on the average and if 
the one-hour average concentration does 
not exceed 140 pg/l more than once 
every three years on the average. 

EPA believes that a measurement 
such as “acid-soluble” would provide a 
more scientifically correct basis upon 
which to establish criteria for metals. 
The criteria were developed on this 
basis. However, at this time, no EPA 
approved methods for such a 
measurement are available to implement 
the criteria through the regulatory 
programs of the Agency and the States. 
The Agency is considering development 
and approval of methods for a 
measurement such as acid-soluble. Until 
available, however, EPA recommends 
applying the criteria using the total 

recoverable method. This has two 
impacts: (1) Certain species of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective when based on 
the total recoverable method. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to lead exceeds the 
criterion. Stressed systems, for example 
one in which several outfalls occur in a 
limited area, would be expected to 
require more time for recovery. The 
resilience of ecosystems and their 
ability to recover differ greatly, 
however, and site-specific criteria may 
be established if adequate justification 
is provided. 

The use of criteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady 
state model. The Agency recommends 
the interim use of 1Q3 or 1QlO for 
criterion maximum concentration (CMC 
design flow and 745 or 7410 for the 
criterion continuous concentration 
[CCC) design flow in steady-state 
models for unstressed and stressed 
systems respectively. These matters ar 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxics Control (U.S. FPf 
1965). 

9. Mercury 

Freshwater Aquatic Life 

The procedures described in the 
“Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses” indicate that, except 
possibly where a locally important 
species is very sensitive, freshwater 
aquatic organisms and their uses ahou 
not be affected unacceptably if the fou 
day average concentration of mercury 
does not exceed 0.012 pg/l more than 
once every three years on the average 
and if the one-year average 
concentration does not exceed 2.4 pg/ 
more than once every three years on tl 
average. If the four-day average 
concentration exceeds 0.012 p,g/l mon 
than once in a three year period, the 
edible portion of consumed species 
should be analyzed to determine 
whether the concentration of 



methylmercury exceeds the FDA action 
level. 

EPA believes that a measurement 
such as “acid-soluble” would provide a 
more scientifically correct basis upon 
which to establish criteria for metals. 
The criteria were developed on this 
basis. However, at this time, no EPA 
approved methods for such a 
measurement are available to implement 
the criteria through the regulatory 
programs of the Agency and the States. 
The Agency is considering development 
and approval of methods for a 
measurement such as “acid-soluble”. 
Until available, however, EPA 
recommends app!ying the criteria using 
the total recoverable method. This has 
two impacts: (1) Certain species of some 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective when based on 
the total recoverable method. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to mercury exceeds 
the criterion. Stressed systems, for 
example one in which several outfalls 
occur in a limited area, would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
zriteria may be established if adequate 
:ustification is provided. 

The use of criteria in designing waste 
reatment f;izrlities requires the ; 
ielection o’ an appropriate wasteload 
dlocaticq model. Dynamic models are 
ireferrr.9 for the application of these 
:riteri . . Limited data or other factors 
nay .&lake their use impractical, in 
vhich case one should rely on a steady- 
tate model. The Agency recommends 
he interim use of 1Q5 or 1QlD for 
riterion maximu!? concentration (CMC) 
esign flow ar;.: :?j5 or iQ10 for the. 
riterion car.!? ilcus concentration 
XC) desigrl flow in steady-state’ 
lodels for enstressed and stressed 
ystems r.:spectively. These matters are 
iscussed in more detail in the 
ethnical Support Document for Water 
uaiity Eased Toxics Control (U.S. EPA, 
iE5). 

oltweter Aquatic Life 
1 tie procedures described in the 
Xr!elines for Deriving Numerical 
d tional Water Quality Criteria for the 
*ot~ction of Aquatic Organisms and 
‘le,r Uses” indicate that, except 
?.isibly where e locally important 
lecies is very sensitive, saltwater 

aquatic organisms and their uses should 
not be affected unacceptably if the four- 
day average concentration of mercury 
does not exceed 0.025 Kg/l more than 
once every three years on the average 
and if the one-hour average 
concentration does not exceed 2.1 pg/l 
more than once every three years on the 
average. If the four-day average 
concentration exceeds 0.025 Pg/l more 
than once in a three-year period, the 
edible portion of consumed species 
should.be analyzed to determine 
whether the concentration of 
methylmercury exceeds the FDA action 
level. 

EPA believes that a measurement 
such as “acid-soluble” would provide a 
more scientifically correct basis upon 
which to establish criteria for metals. 
The criteria were developed on this 
basis. However, at this time, no EPA 
approved methods for such a 
measurement are available to implement 
the criteria through the regulatory 
programs of tha Agency and the States. 
The Agency is consideri 

7 
development 

and approval of methods or a 
measurement such as “acid-soluble”. 
Until available, however, EPA 
recommends applying the criteria using 
the total recoverable method. This has 
two impacta: (1) Certain species of Borne 
metals cannot be analyzed directly 
because the total recoverable method 
does not distinguish between individual 
oxidation states, and (2) these criteria 
may be overly protective when based on 
the total recoverable method. 

The recommended exceedence 
frequency of three years is the Agency’s 
best scientific judgment of the average 
amount of time it will take an unstressed 
system to recover from a pollution event 
in which exposure to mercury exceeds 
the criterion. Stressed systems, for 
example one in which several outfalls 
occur in a limited area, would be 
expected to require more time for 
recovery. The resilience of ecosystems 
and their ability to recover differ 
greatly, however, and site-specific 
criteria may be established if adequate 
justification is provided. 

The use of oriteria in designing waste 
treatment facilities requires the 
selection of an appropriate wasteload 
allocation model. Dynamic models are 
preferred for the application of these 
criteria. Limited data or other factors 
may make their use impractical, in 
which case one should rely on a steady- 
state model. The Agency recommends 
the interim use of IQ5 or lQl0 for 
criterion maximum concentration (CMC) 
design flow and 745 or 7410 for the 
criterion continuous concentration 
(CCC] design flow in steady-stnte 
models for unstressed and stressed 
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systems respectively. These matters are 
discussed in more detail in the 
Technical Support Document for Water 
Quality Based Toxics Control (U.S. EPA, 
1985). 
10. Summary of Revisions to 
“Guidelines for Deriving Numerical 
National Water Quality Criteria for the 
Protection of Aquatic Organisms and 
Their Uses ” 

This revised version of the National 
Guidelines provides clarifications, 
additional details, technical end 
editorial changes from the guidelines 
published at 45 FR 79341-79347, 
November 28,198O. These modifications 
are the result of comments received on 
the previous Guidelines and also reflect 
advances in aquatic toxicology end 
related fields. The major technical 
changes are: 

1. The acute data required for 
freshwater animals has been changed to 
include more tests with invertebrate 
species. 

2. The Final Acute Value is now 
defined in terms of Genus Mean Acute 
Values rather than Species Mean Acute 
Values previously defined. A Genus 
Mean Acute Value is the geometric 
mean of all the Species Mean Acute 
Values available for species in the 
genus. On the average, species within a l 
genus are toxicologically much more 
similar than species in different genera, 
and so the use of Genus Mean Acute 
Values will prevent data sets from being 
biased by an overabundance of species 
in one or a few genera. 

8. The Final Acute Value is now 
calculated using e method that is not 
subject to the bias encountered with the 
previous method. 

4. The criterion now consists of two 
numbers-The criterion continuous 
concentration (CCC) and the criterion 
maximum concentration (CMC). 

a. The criterion continuous 
concentration is now used as a four-day 
average, rather then es a 24-hour 
average. 

b. The criterion maximum 
concentration is now used as a 3ne hour 
average, rather then a “not-to-be- 
exceeded” value. 

c. Neither of these values should be 
exceeded more than once every three 
years on the average. 

d. Instead of being equal to the Final 
Acute Value, the criterion maximum 
concentration is now obtained by 
dividing the Final Acute Value by 2. The 
Final Acute Value is intended to protect 
95 percent of a group of diverse species, 
unless an important species is more 
sensitive. However, a concentration that 
would sevwrely harm 50 percent of the 



fifth percentile or 50 percent of a 
sensitive important species cannot be 
considered to be protective of that 
percentile or that species. Dividing the 
Final Acute Value by 2 is intended to 
result in a concentration that will not 
severely adversely affect too many of 
the organisms. 

5. When available, %-hour EC50, 
based on the percentage of organisms 
immobilized plus the percentage of 
organisms killed are used instead of 96- 
hour LC50, for fish: comparable EC50 
values are used instead of LC50, for 
other species. 

6. The requirements for using the 
results of tests with aquatic plants have 
been made more stringent. 

Two appendices (Appendix 1 and 2) 
were added as part of the guidance. 
Appendix I was added to aid in 
determining whether a specie8 should be 
considered resident in North America 
and its taxonomic classification. 
Appendix 2 provides guidance for 
calculating a Final Acute Value. 
Appendix B-Response to Comments on 
“Guidelines for Deriving Numerical 
National Water Qua@ Criteria for the 
Protection of Aquatic Organisms and 
Their Uses” 

Introduction-Most “Comments” Listed 
Below Are Summaries of Individual 
Comments Which Expressed Similar 
Poinfs of View 

1. Commen&Criteria should only 
apply outside the mixing zone, not at the 
end of the pipe or within the mixing 
zone. 

Response-JXPA is issuing guidance on 
mixing zones in the Technical Support 
Document for Water Quality-based 
Toxics Control (Office of Water, 1965), 
hereafter referred to as the TSD. 
Because one of the two concentrations 
in each criterion is based on acute 
toxicity, it might be appropriate, to use 
this concentration from a national or a 
site-specific criterion when establishing 
mixing zone standards. 

2. Cornmen&-Derivation of water 
quality criteria for the protection of 
aquatic organism8 and their uses should 
adequately take into account such things 
as the precision and accuracy of 
available methods for measuring 
concentrations of pollutants, economic 
and social considemtions, etc. 

Response-These criteria are 
intended to be the best scientific 

Se 

judgment of exposures that can be 
tolerated by aquatic organisms and their 
uses. Other considerations can be used 
in the establishment of standards, 
permits, etc., where permitted by law. 
The criteria themselves must lie based 
solely on biological, ecologidal, and 

toxicological data concerning the 
sensitivities of the organisms and their 
uses. Technological and economic 
f?r>&;!;:li~l,, ‘i-0 .I+ r.r,;,++*~ d in 

r..,:catiL;:? ui ~vi12:~.. :k;L?!;ty criteria. 
3. Cnmmen t- Laboratory data cannot 

replace experience in the real world. 
Response-EPA certainly agrees. 

Unfortunately few field data are good 
enough to be useful in deriving national 
water quality criteria. It is more likely 
:hat field data can be used on a site- 
+noclfic basis to demonstrate whether a 
&erion, standard, or permit is 
underprotective. However, in order for 
field data to be tiseful. the studies must 
be designed and executed appropriately. 
Too many field studies have limited 
:llility because one or more important 
respects were not dealt with in a manner 
ihat was appropriate to the specific 
situation of concern. 

4. Comment-These Guidelines are 
ii;compl&te because they do not include 
protection of human health. 

Response-Water quality criteria can 
be derived to protect a variety of uses 
and subuses. These Guidelines are only 
intended to deal with protection of 
aquatic organisms and their uses. The 
Guidelines are intended to ensure that 
the use of aquatic organisms is not 
subject to restrictions because of 
exceedence of FDA action levels. 
Protection of human health is the subject 
of “Guideiines and Methodology Used in 
the Preparation of Health Effect 
i?ssessment Chapiers of the Consent 
Decree Water Criteria Documents” [U.S. 
EPA, FR 45: 79347-79357, November 26, 
1960). 

5. Comment-EPA should provide 
implementation guidance concerning 
such things as mixing zones, wasteload 
alloca?ion, and compliance monitoring. 

Response-EPA is providing such 
guidance in the TSD. 

6. Comment-The criteria do not 
adequately deal with fluctuating 
concentrations. 

Response-EPA ha8 examined the 
question of fluctuating concentration8 
and has revised the expression of the 
criteria to take into account the data 
that are available concerning relative 
effect8 caused by constant and 
fluctuating concentrations. 

7. Comment-The Guideline8 do npt 
deal with simultaneous exposure to 
more than one pollutant. 

Response-This is true and is because 
(a) few useful data are available. (b) the 
data that are available do not allow the 
development of useful principles, and (c) 
there are 80 many possible 
combination8 of two or more pollutants 
and each can be present at a variety of 
concentmtions. To deal with such 
situations, EPA has developed the 

toxicity baeed (whole effluent) approach 
described in the TSD. 

6. Commen&EPA should develop 
warmwater and coldwater criteria, 
regional criteria, etc. 

Response-EPA kIIOW8 of no way to 
geographically subdivide aquatic 
specie8 so that derivation of criteria for 
special circumstances would be worth 
the effort. Community composition 
change8 gradually from area to area. 
~100, the distinction between 
warmwater and coldwater species is 
only reasonably useful because of all 
the coolwater species. Even the 
distinction between fresh water and salt 
water is vague because the waters and 
their respective fauna mix in upper 
estuaries. EPA does allow the derivation 
of site-specific criteria so that pertinent 
difference8 between weters, 
ecosystems, etc., can be appropriately 
taken into account. 

9. Commenkbll criteria issued in 
1960 ehould be revised using the new 
Guidelines. 

Response--EPA i8 8eleCting pOllUt?A& 
for which criteria should be derived 
using the new Guideline8. All the 
pollutants included in the Red Book and 
in the 1980 criteria documents, a8 well 
as other pollutants, are being 
considered. How many new or revised 
criteria are derived will depend on the 
availability of data atd resources. 

10. Comment-The criteria do not deal 
with the effects of pH, dissolved oxygen, 
dissolved solids, temperature, etc., on 
toxicity and bioaccumulation. 

ResponsPIf data are available fo 
demonstrate that a CriteriOn can be 
quantitatively related to such a factor. 
then the criterion should be related to 
that factor. Thus criteria fcjr Borne metal8 
are hardness-dependent and the 
criterion for ammonia is both pH and 
temperature-dependent. All criteria are 
subject to site-specific modification 80 
that as many factors a8 desired can be 
appropriately taken into account. 

II. Commen+Criteria do not deal 
with uptake f’rom food. 

Responsa-TM8 is a potential 
weakness for all pouutante, but il ie 
particularly of concern for those that ape 
or could be limited by FDA action level8 
or effect8 on wildlife predators. When 
this is a potential problem for an 
existing discharge, the most pertinent 
information can be obtained by 
analyzing edible tissue of appropriate 
expoeed epecies for the pollutant of 
concern. 

12. Comment-EPA should make 
available its rationale for Selecting 
pollutant8 for which criteria are to be 
derived. 
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Response-EPA is developing a 
process that appropriately takes into 
account factors relating to both 
exposure and effects in the selection of 
chemicals. 

13. Comment-The available data are 
biased to a few families and toward 
northern and eastern species. 

Response-Although EPA desires 
more data from tests with southern and 
western species, EPA knows of no 
reason to believe that such species 
would be more or less sensitive to 
specific pollutants or to pollutants in 
general. Same of the species for which 
data are available are widely 
distributed. The requirement that acute 
values be available for aquatic animals 
in at least eight different families 
ensures that there is a reasonable 
amount of diversity in the data set. 

14. Comment-Use of Family Mean 
Acute Values will lower criteria. 

Response--When EPA calculated the 
Final Acute Value (FAV) from Species 
Mean Acute Values, some commentors 
felt that EPA was allowing the criteria to 
be unfairly influenced because data 
were available for numerous species in 
some sensitive families. When EPA 
proposed to use Family Mean Acute 
Values, some commentors felt that EPA 
was inappropriately causing the criteria 
to be higher by reducing the number of 
MAVs available. EPA has decided to 
calculate the FAV @om Genus Mean 
Acute Values because species within a 
genus appear to be toxicologically 
indistinguishable. This decision also 
reduces the impact of having data 
available for numerous species in the 
same family, but does not reduce the 
number of MAVs as much as would the 
use oi Par&y Mean Acute Values. 

1,s. Comment-Alternative methods of 
cataulating the FAV should be 
eAamined. 

Response-EPA did consider all the 
potentially useful me?hods, and then 
studied in detail the methods that 
appeared pronising. The method 
selected his several desirable 
propertias, such as (1) the FAV generally 
rises as the number of MAVs increases, 
and (2) the FAV is rarely very far below 
the lowest MAV even when only eight 
or nine MAVs are available. The most 
serious defect is that calculation of 
confidence limits does not seem 
nossible. On the other hand, methods 
that would allow calculation of the FAV 
and confidence limits have worse 
defects. 

16. Comment-Elimination of some 
nonlethal endpoints from acute toxicity 
data was good. 

Response-The oyster shell 
deposrtion test was eliminated because 

the effect was not considered to be a 
severe adverse effect. 

17. Comment-Eight MAVs only 
provide a rough estimate of the fifth 
percentile. 

Response-EPA certainly prefers 
more MAVs, but it was decided that the 
additional confidence in the FAV did 
not necessarily justify the additional 
cost, especially in the derivation of site- 
specific criteria. EPA’s focus was on 
kinds of species as well as numbers, and 
eight is not enough if the breadth 
requirements are not satisfied. 

lg. Comment-Many productive 
streams in Colorado, Oregon, and 
Pennsylvania contain natural 
background concentrations above 
criteria for at least one metal. 

Response-The productivity of same- 
pristine bodies of water might be 
depressed if the background 
concentrations of some materials are too 
high. Assuming, however, that this is not 
the case for these streams in Colorado, 
Oregon, and Pennsylvania, it is likely 
that the reported metal concentrations 
are for total metal, which measures 
some forms of metals which are not 
toxic and are not likely to become toxic 
under natural conditions. EPA is 
interested in use of a measurement such 
as “acid-soluble” which should give a 
more accurate measurement of 
toxicologically available forms of 
metals. 

19. Comment-EPA should define 
what it means by “fishable”. 

Response-EPA has expanded its 
explanation in the Introduction to the 
Guidelines of the concept of protection 
of aquatic organisms and their uses. 

20. Comment-The preferred duration 
of acute tests with daphnids and midges 
should be 48 hours. 

Response-EPA has changed its 
preference from 96 hours, which would 
require feeding during acute tests with 
most, if not all, daphnids and midges, to 
48 hours with no feeding of the animals 
during the test. 

21. Comment-The FAV is too 
dependent on the number of MAVs in 
the data set. 

Response-EPA considers the general 
relationship between the FAV and the 
number of MAVs in the data set to be a 
positive feature of the procedure used to 
calculate the FAV. As more is known 
about the sensitivities of aquatic 
animals to the pollutant of concern, the 
FAV should be more often determined 
by interpolation rather than 
extrapolation. This is a property of the 
definition of the FAV as corresponding 
to the fifth percentile; any method used 
to estimate the concentration 
corresponding to the fifth percentile will 
have the s;rme festure. An acute value 

for a new species will lower, rather tha 
raise,‘the FAV if the new species is 
sensitive enough. 

22. Comment-The FAV is biased b 
because most tests are with sensitive 
species. 

Response-The range of values 
available for some materials indicates 
that at least some tests are conducted 
with resistant species. In addition, 
occasionally a species that is usually 
considered sensitive is found to be 
resistant to a test materiel. Usually 
when more than twenty MAVs are 
available, the FAV is higher than the 
lowest MAV. On the other hand, the 
lowest MAV is sometimes for an 
important species such as the rainbow 
trout. 

23. Comment-Use of Family Mean 
Acute Values increases the chances that 
some species will not be protected. 

Response-The same comment 
applies to the use of Genus Mean Acute 
Values, but national criteria are not 
intended to protect all species. Even 
though Genus Mean Acute Values are 
used, the FAV is lowered to protect 
important species when necessary. 

24. Comment-Only lethality should 
be accepted as an acute effect. 

Response-Any severe adverse effect 
on fifty percent of the individuals in a 
population should be considered 
unacceptable to the species. 0 

25. Comment-A statistically 
acceptable test for identifying outliers is 
needed. 
’ Response-A very sensitive or very 
resistant species might be a statistical 
outlier, but not a toxicological outlier. 
Statistics can only identify data that are 
statistically inconsistent, based on the 
statistical test used, with the bulk of the 
data. Even samplying from a prepared 
normally distributed set of values will 
occasionally select a very extreme 
value. Statistical and toxicological 
comparisons can identify values that 
should be examined closely and 
possibly retested, but only rarely should 
a value be discarded just because it is a 
statistical outlier. 

26. Comment-The FAV should be 
calculated using a method that properly 
weights all data points. 

Response-The method used to 
calculate the FAV does use all of the 
data in the calculation of the cumulative 
probabilities, The four lowest MAVs 
and their cumulative probabilities are 
then used to estimate the FAV by 
interpolation or extrapolation because 
these MAVs provide the best 
information about the location of the 
fifth percentile. Parametric methods e 
using all the MAVs make the FAV too 
dependent on the assumption of a 
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particular distribution and allow the 
data for resistant species to have too 
much effect on the prediction on the 
location of the fifth percentile. 

27. Comment-The factor of 2 should 
be justified. 

Response-It is not reasonable .to 
consider a genus at the fith percentile to 
be adequately protected if fifty percent 
of the individuals of that genus are 
killed or otherwise severely adversely 
affected. It is also unacceptable to 
consider that an important species is’ 
adequately protected if fifty percent of 
that species are killed or otherwise 
severely affected. Division of the FAV 
by a factor of two is intended to ensure 
that substantially less than fifty percent 
of the individuals are affected. 

28. Comment-Data from static acute 
tests should not be used. 

Response-Although data from flow- 
through tests in which the 
concentrations of test material were 
measured are preferable for all test 
materials and might be necessary for 
some highly volatile or rapidly 
hydrolyzed materials, static acute tests 
do provide useful data on many 
materials. \ 

29. Comment-A species cannot be 
considered protected if its most 
sensitive life stage is not protected. 

Response-EPA agrees and now 
specifies that when available data for a 
species indicate that one or more life 
stages are more sensitive than another 
life stage, only data for the sensitive life 
stage(s) should be used in the 
calculation of the Species of Mean 
Acute Value. 

30. Comment-Ecologically important 
species should be specifically protected. 

Response-EPA does not feel that the 
concept of “ecologically important 
species” has been well enough defined 
or supported for it to be used in the 
derivation of national water quality 
criteria. On a site-specific basis, it might 
be appropriate to use a broader concept 
of important species than what is used 
in the derivation of national criteria. 

31. Comment-National criteria 
should not be lowered to protect 
important species. 

Response-EPA feels that some 
species are so commercially or 
recreationally important that most 
people woul$ want these species 
protected in most bodies of water in 
which they exist. 

32. Comment-If a criterion is lowered 
to protect an important species, more 
data should be required on that species. 

Response-Criteria are not usually 
lowered to protect an important species 
unless the tests with that species were 
flow-through and the concentrations of 
test materials were measured. 

33. Comment-Explain “socially 
important species”. 

Response-This concept has been 
deleted from the Guidelines, but it was 
used to cover such things as rare and 
endangered species. 

34. Comment-The chronic data 
should be divided into four categories 
[reproduction, growth, mortality, and 
other) and the most sensitive used to 
derive the criterion. 

Response-A life-cycle test covers 
effects on.all life stages. In. addition, 
different effects might be most sensitive 
for different species. 

35..CommenLThe interchanging of 
acute-chronic ratios (ACRsj between 
fresh and salt water shquld be justified. 

Response-If the data themselves do 
not justify it, the AC& are not used 
together. 

36. Comment-Use of an acute- 
chronic ratio to calculate a Final 
Chronic Equation was not mdntioned. 

ResponserDivision of a Final Acute 
Equation by an, acute-chronic ratio will 
automatically result in a Final Chronic 
Equation. This has been added ,to the 
Guidelines. .’ 

37. Comment-Chronic te& with 
daphnids should not have to last at least 
21 days. 

Response-EPA does not feel that the 
available data justify the acceptance of 
shorter tests for all test materials. 

36. Comnient-The Final Acute- 
Chronic Ratio should never be 
arbitrarily set at 2.0. 

Response-EPA feels that it is 
appropriate in two situations to set the 
Final Acute-Chronic Ratio equal to the 
same number that is used to obtain the 
Criterion Maximum Concentration,from 
the Final Acute Value. At present this 
number is 2. EPA feels that in both of 
these situations it is appropriate for !he 
Final Chronic Value to be equal to the 
Criterion Maximum Concentration, and 
setting the Final Acute-Chronic Ratio 
equal to 2 is a convenient way to 
achieve this. 

39. Comment-Acute-chronic ratios 
should not be applied to acute data 
obtained with larval invertebrates. 

Response-This is one of the 
situations in which EPA feels it is 
appropriate to use an acute-chronic ratio 
of 2. The EC50 certainly cannot be 
considered an acceptable concentration 
for the species, but use of a ratio greater 
than 2 is probably not appropriate when 
the lower acute values were from tests 
with larval invertebrates. 

40. Comment-A 30-day averaging 
period is more compatible with NPDES 
permits and the duration of chronic tests 
than a 24-hour averaging period. 

Response-EPA has reexamined the 
issue of the durations of the averaging 

periods. Because of the way permit 
limits are derived, the duration of the 
averaging period in criteria is totally 
independent of any duration in a permit. 
And because organisms are usually 
exposed to nearly constant 
concentrations in laboratory tests and to 
fluctuating concentrations in the real 
world, the duration of the averaging 
period in criteria should be shorter than 
the duration of the test. The rationale for 
the selection of averaging periods for 
criteria is presented in the introduction 
to the Guidelines. An explanation of the 
use of criteria in wasteload allocation. 
etc., is presented in the TSD. 

41. Comment-Only published data 
should be used.’ 

Response-EPA feels that all 
available data that are acceptable and 
pertinent should be used. On the other 
hand. EPA feels that it haa a 
responsibility to make available all data 
that are used, and so it will qot use any 
“privileged” data. 

42. Comment-Is the percent lipid 
value being changed from 3 to 10 or ll? 

Response-The value of 3 was used in 
the human health sections of the 1980 
criteria documents, but was not used to 
derive water quality criteria for aquatic 
life. The values of 10 and 11 percent are 
based on newer data and are now used 
in place of the previous values of 15 and 
16 percent in deriving water quality 
criteria for the protection of aquatic 
organisms and their uses, 

43. Comment-“Other data” should 
only be used for deriving site-specific 
criteria. 

Response-EPA feels that “other 
data” can be used in deriving national 
criteria under the circumstances 
specified. 

44. Comment-More allowance should 
be made for deviations from the 
Guidelines when deriving criteria. 

Response-The purpose of developing 
the Guidelines will be defeated if they 
are too flexible. EPA has presented as 
many options as it feels are desirable in 
the Guidelines. Further, it is stated in the 
Guidelines that, if the derived criterion 
is not consistent with sound scientific 
evidence, either a higher or a lower 
criterion should be derived using 
appropriate modifications of the 
Guidelines. 

45. Comment-Better use should be 
made of field data. 

Response-The Guidelines do allow 
the use of field data, but EPA does not 
know what guidance can be given 
concerning their use, nor does EPA see 
the need for such guidance. 

46. Commen&Criteria should be 
based on the form of the chemical that is 
biologically available. 
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Response-This concept is certainly’ 
ppealing, but the practical difficulties 
re substantial. For some pollutgnts 
ach as cooper and mercury, it appear8 
hat more than one form is toxic and 
ither the toxic forms have different 
sxicities or the toxic form8 have 
ifferent net accumulation rates. In 
ddition. it is probably important to 
ma8ure not only what is immediately 
dologically available, but also what can 
le readily converted from an 
.navailable to an available form. This is 
specially important becauee the 
neaeurement ueed to specify the 
riterion might also be used to mea8~ 
he pollutant in effluents. 

47. Comment-The Guidelines do not 
rrovide justificathn for many items. 

Responee-More explan&ary mate&l 
~a% been added, earpeciatly In the 
ntroduction. However, a thorough t 
;ustification of each item would respire 
I consideration of nearly ,ell aspect8 of 
aquatic toxicology. As a oompromise, 
9A hae assumed that most teem of ihe 
%idelines have a reasonable 
3arkgroum.l in aqua tic toxicology. 

48. Comment-Why is covariance 
~nalyais better for calculating a 
nardnese slope? 

Resporme-Covarianoe analysie 
weight8 the data far each specie8 
according to the data that are available 
lor that species. The approximate 
manual procedure was only given to aid 
those people who do not have access to 
computerized etatistical procedures. & 
has been found, however, that the 
results produced by the two method8 
sometimes do not agree very well, and 
that the manual version of covariance 
analysis is not too difficult for small 
data se!s. Thus the approximate manual 
procer!ure has now been replaced by the 
man~,dl version of covariance analysis. 
It is instructive to work through the 
manual version once in order to 
understand how covariance analysis 
handles the data in this situation. 

4% Comment-The steady-state BCF 
should not be replaced by a higher 
value. 

Respcnse-This has been elimihated 
from the Guidelines because (a) it will 
probably be rarely observed in 
bioconcentration tests and if it is there 
will probably not be enough data 
available to determine whether it is real 
or is experimental error, and (b) the 
most likely cause is induced degradation 
pr depuration; and organisms in the field 
will usually be exposed often enough 
that such induction will usually have 
tdken place. 

HI. Comment&@rlvatian of critarii is 
too subjtjctive, 

Raspstine-EPA has made the 
Guidelines as %qQbqoki&” eg i# 
technically acceptable. Unfortunately, 
aquatic toxicology la too complicated to 
allow simpliqtic answers tb very monf 
problems. Tha range8 of polluknts, 
species, and waters are BQ great that 
detailed inetruciians m ofteq nd~alid 
for all situationa. 

51. Comment-&q fqw,bodiaq.of 
.water a~ moqCtqad moig than onqa 1 
month. 

Response-Beceuae af the way 
criteria Mewed, tba imet tima tt? 
me&v bodies,& wettr h during &be 
critical conditjan that is the basis for the 
permit, The maa cesrmm :pe of 
monitoring lq compliance monltcrping of 
an effluent, whlob ig .bwd diraotly rm 
waatelapd alloaatian conrii~tionu 
and ti @directly gao*etns wutg 
Cllikai6. 

Reeponq-This Is why EPA 
sometimes lowem criteria to protect 
impotiaqt speciea. 

53. Comment&PA should not usf: 
whetever data are aqIl&le if 
aooeptable data gre not avaitsbla, 

Rasponee-@A ci~eu not feel that rhe 
Guideline8 allow the ,u8e af any 
unacceptable data, 

54. Comment&The Guideliqes are sq 
conservafivs that estional criteria will 
be met almost nowhere and W-specific 
cpiteria will heve to be developed, 

Response-As explained in the 
IntrQductIqn to &e Guidelines, RFA faak 
that national criteria must be derived 
using a.ratlonale that Is reasooebly 
conservative. The Guidelines dp not 
to protect all spspiee et all tin& rmd 

try 

places, If national criteria were derived 
to be has protmth, any given site- 
specific criterion vould have, for 
exemple, a 5060 chance of being higher 
or lower. which ia not really very usefiJ 
information, 

55. Comment-The G&jelineg should 
not allsw saltwater criteria for metsI8 to 
be higher than the cancentqticzas in tbs 
oceana. 

Response-EFA feda thqt inurbasig 
the concentiations of metal8 above 
background cbncenira’tionsl will n& 
necessarily cause unacceptable affect+ 
On the other hand, in-some places 
background conr;entrations,might be 
i&$XnIgh to pause unaqceptable 

56. Comment;Only EPA analytical 
m&hods shouldbe used in the 
specification of criteria. 

ResponwIt w.ould certainly be 
desirable to be able to deal w.itb ail 
problems in a timely rrumner so that 
&PA wipuld not have to face the question 
of “Which ahouldl come first-the 
criteria or the EPA analytical method?” 
Those who establish EPA analytical 
methods need to know what method8 
are’aeeded and how serrsitive the . 
m&ods sbouldbe. Qn the other hand, 
those who derive criteria arid often tpld 
that the exirlting EPA methods do not 
maawe the right form8 -or are not 
uurtslh enough, Because criteria ,are 
weant to be based On the best available 
information ,and are not themeelves 
enforceable, it does nut seem necessary 
for water quality criteria to be restricted 
to the u8e of EPA analytical methods, 

Specifically concerning metals, EPA 
believes that a measurement such as 
“acid-soluble” would prwide a more 
qcientiflcally correct basis upon which 
to establish criteria for metals, The 
criteria were developed on this basis. 
However, at this time, no EPA approved 
method for such a measurement is 
available to implement the criteria 
through the regulatory programs of the 
Agawy and the Statea The Agency is 
considering development and approval e 
of methods for a measurement tech as 
“&d-soluble”. Until available, however. 
EPA recommends applying the criteria 
using the total recoverable method. This 
has two impacts: (1) Certain epeciee of 
some metals cannot bt analyzed 
directly because the total recoverable 
method cannat distinguicrh individual 
oxidation state% and (21 theeecriterta 
may be overly protective when based .on 
the total recoverable method. 

57. .Camment-The Guideline8 laok a 
consideration of the differences between 
the ,laboretory and natural 
environments. 

Responae-Somg people argue that 
organjsms are more sensitive in the 
laborgtbry than in the field and some. 
argue the opposite. In spite of these and 
other argument8 that criteria derived 
using these Guidelines are either always 
overprotective or always 
undorprotective or sometime8 one and 
Bornetime the other, few direct data are 
available. The studies that have been 
conducted seem to indicate that the 
Guidelines are generally appropriate. 
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